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Introduction Problem Statement

Problem Statement

Problem Statement

This presentation will address problem of source
separation from multichannel microphone array.
Given a mixture of sound signal received from multiple
source and multiple microphone.

our task is to separate out different sources from mixture
signal.

Ex. Given a mixture of sound signal received from 2
source and 2 microphone.

our task is to separate out 2 sources from mixture signal.
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Introduction literature Survey

ICA(Sawada et al.,2004)[5] and (Hyvrinen et
al.,2001)[6]*1

frequency-domain BSS involves a permutation
problem:

the permutation ambiguity of ICA in each frequency bin
should be aligned so that a separated signal in the
time-domain contains frequency components of the same
source signal.

1These are ref No of My cited paper
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DOA(Ikram et al.)[7]and(Nesta et al.)[9]*1

Source permutation is usually solved based on time
difference of arrival (TDoA) interpretation of ICA
mixing parameters.

Phase differences become ambiguous when the
frequency exceeds the spatial aliasing limit, which
corresponds to a wavelength greater than half of the
microphone spacing.

As a result, the TDoAs cannot be directly utilized in
solving the permutation problem for high frequencies.

TDoA with the help of DUET [10] and binwise
clustering [11].

1These are ref No of My cited paper
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Matrix factorization methods

LU decomposition

Solving system of equations

Singular Value Decomposition(SVD)
Low rank matrix approximation
Pseudo-inverse

Probabilistic Matrix Factorization(PMF)
Recommendation system

Non-negative Matrix Factorization(NMF)
Learning the parts of objects
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NMF have been proposed for separation of sound
sources both with single and multichannel mixtures.

In the NMF separation framework the spatial
properties of the sources can be modeled using a
spatial covariance matrix (SCM) for each source at
each STFT frequency bin [18][22].

Such extensions are hereafter referred to as
complex-valued NMF (CNMF).

SCM denotes the mixing of the sources by magnitude
and phase differences between the recorded channels,
and is not dependent on the absolute phase of the
source signal.

1Credit Goes to Author
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Source Mixing Models

Array capture consists of a mixture of sound sources
convolved with their spatial responses.

x̃m (t) =
K∑

k=1

∑
τ

hmk (τ) sk (t − τ)

Which can be approximated as,

Xil ≈
K∑

k=1

hiksik =
K∑

k=1

yilk

where ,x̂il of the capture Xil = [Xil1, . . . .,XilM ]
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numbered lists

SCM calculated at each time-frequency point.

Magntiude-square root version of array capture.

Abs phase of signal transformed to phase difference
between microphone pair
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numbered lists with single pauses

1 Mixing in Spatial Domain.

2 defined by, replacing each term by its covariance
counter-part .
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Basic Idea

Basic Idea:

BSS via estimation of source SCM of STFT of mixture
signal.

SCM model is combined with a parameter estimation
is formulated in a complex-valued non-negative matrix
factorization (CNMF) framework
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Basic Idea

Block diagram of Proposed Algorithm:
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Figure: Array geometry consisting of two microphones m and n as
seen from above, source azimuth angle given as θ.
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Superposition of DoA Kernels:

DoA kernels for each look direction O and at each
frequency I is denoted by Wio

source spatial image S = H ∗ Ŝ
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K mean:

K mean:

Apply k-means clustering on the spatial weights zko ,

No of cluster is equal to the number of sound sources
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K mean:

Apply k-means clustering on the spatial weights zko ,

No of cluster is equal to the number of sound sources
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