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Abstract
Separation of the sources from the mixture is an interesting field
of audio processing. This paper is focusing only on the extraction
of one source from a mixture. We propose a novel approach, how
to achieve this task in online processing. To avoid unpractical
gradient method we introduce an auxiliary function technique.

Problem definition

The Short-time Fourier Transform (STFT) model of a determined
instantaneous mixture of M sources is

Xk,` = AkSk,` = aksk,` + Yk,`, (1)

• Sk,` is (M × 1) vectors of the original signals,
• Xk,` is (M × 1) vectors of the mixed signals,
• Ak denotes (M × 1) mixing matrix,
• k = 1, . . . , K denote frequency bin,
• ` = 1, . . . , L denote frame index.

To obtain separated sources from the mixture we are looking for
demixing matrix Wk, which fulfils

WkXk,` = WkAkSk,` ≈ Sk(ω, `). (2)

We are looking only for sk,`, thus Wk needs to be partitioned as
[1]
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where wH
k is mixing vector of sk,` and Bk corresponds to Yk,`

Ak can be also partitioned as Ak =
(
ak Dk

)
.

Note that Bkak = 0 and wH
k ak = 1 is mandatory

We can assume that sk,` and Yk,` are mutually independent so
we can utilise a log-likelihood function
L(wk, ak) = log ps(wH

k Xk,`)
− log pz(BkXk,`) + log | det Wk|2. (4)

• ps(·) is unknown −→ replaced by model pdf f (·)
• pz(·) is unknown −→ assumed to be circular Gaussian
• minimisation in both ak and wk is unpractical and wH

k ak = 1
is weak bond −→ introduce orthogonal constraint ak = Cxwk

wH
k Cxwk

All changes leads to contrast function
J(wk) = E

[
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]
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]
+ (d− 2) log |γk|2, (5)

Can be solved by gradient algorithm [1] −→ hard to find proper
gradient step size

Online AuxIVE

To avoid gradient method −→ introducing auxiliary variable Vk.
THe minimum is obtained by optimising contrast function in nor-
mal and auxiliary variable alternately. The first term of (5) can be
modified in terms of auxiliary function as [2]
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In the online scenario:
• source can change position −→ separation only over few frames
• demixing vector wk can extremely change −→ past computation
is included with forgetting factor α

By deriving modified (5) in Vk and wk −→ sufficient update rules

1 Ĉx,b = αĈx,b−1 + (1− α)Eb
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4 Vk,b = αVk,b−1 + (1− α)Eb
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k,b

Experimental setup

• 5 microphones mixture of female speaker (1m in front of
microphones) and white noise (1m in 70 degree angle)

• different frame size b = [1; 20; 50; 80]

Conclusion
The online version of the Independent Vector Analysis based on
Auxiliary function is presented in this paper. In the experimental
part, we compare online proposed a method with a batch online
method with variable frame block size. The online method has
shown a promising result. However, more research is needed in
this area.
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