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Source separation preliminaries

Source separation: The general problem statement
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Source separation: The general problem statement
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Unknown mixing matrix, unknown source signals - heavily under-determined
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Source separation preliminaries

Source separation: The general problem statement C T a+b
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When can we solve SS?

Let’s make some simplifications: Mixing matrix is known based on Angle of Arrival (AOA)

- What is angle of arrival (AoA)? How do you quantify it?
- Relation between AoA and FFT

oy - How do you get A0A? From camera or from audio itself?
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Source = Speech

But what if AoA unknown? It’s hard to solve for S ... but what if S is speech signals?
Speecn, eddmborts  WDO FWPW}‘O
freg- 7
”» % > ((<. et /A Probalboi by
\ / Z/% o > / OQ MWQ\'W
' Letweer
g

Q_J //g/ég/¢z ¢ amd 52

fime o yevy
- - - 9 ~ - STFT (X') Swmall,
X1 J J 51
x2 e 61‘91 ngz 52
] ] . P - vz 3 \4 3 " drof sgxyvces
'

AOA matrix A

X=AS8+N



Source = Speech

But what if AoA unknown? It’s hard to solve for S ... but what if S is speech signals?
When the source signal is speech, exploit TF-disjointness
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But what if AoA unknown? It’s hard to solve for S ... but what if S is speech signals?
When the source signal is speech, exploit TF-disjointness
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Source = Speech

But what if AoA unknown? It’s hard to solve for S ... but what if S is speech signals?
When the source signal is speech, exploit TF- dlsjomtness
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Source = Speech

But what if AoA unknown? It’s hard to solve for S ... but what if S is speech signals?

When the source signal is speech, exploit TF-disjointness o M/-\, ‘
)ITD:At
tAgb—)At [ ]

5 5 . Revexbevaten A(t, f) T H .
’))) 1\ / ((( x j V( oL \7, F‘l‘l == H”””\H{M‘HH]
RECRCICI ‘\\
m\ l o sy .\-_;:f/ s -
DUET Algorithm Steps: oy~

1. Take STET of boMh wics
S]‘ ? F bn by bin 6“/65 ?Mse shuft

2. Pivide STFT, by STFT 3 = A Gor ead

PN 3. Ccwster alowg Abre 2 %\eozuz Ows;\;;bm

AL uming low hois€, AoAS

AOA matriXA 4 AQS\‘QV\ WL\ TF b.,'h "’O M not +oo close, low veverb,
chosest cewtrid 1 the csters

X=AS+N > Take TF bing belonging 4o the SO

md 4oke the TFRT 4o rewnstrudt Souvee
3(9nal.

|
N
)

me C«WS“’EV






