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Source Definition
Signal recorded by the sensor due a single physical disturbance
source.
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Image source:
https://www.sciencenews.org/blog/science-ticker/3-d-printed-device-cracks-cocktail-party-problem

[Cherry, 1953],[Haykin & Chen, 2005].


https://www.sciencenews.org/blog/science-ticker/3-d-printed-device-cracks-cocktail-party-problem
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The decoupling of unknown signals that have been mixed in an
unknown way
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Degenerate Mixtures (More sources than mixtures) el netiute

Source Signals Mixtures: DUET Estimated Sonrces
Source 1

Somrce ¢ Sensor 1
Source j

Source j Sensor 2
Source N

Source N

DUET -Degenerate Unmixing Estimation Technique
[Rickard 2007]
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Anechoic mixing model

Xt = st
Xg(t) = ZJN=S1 aij(t — (Sj)

Sensor 1

|

: (aj7 6j)
Source j
y Il—t‘ Sensor 2

Windowed-disjoint orthogonality

5(T, w)sk(t,w) =0, VY7T,w,j F k.

st w) = FY[s](t, w) / W(t — 1)s;(t)e " dt.
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Stage 1 Stage 2 Stage 3
Time-Frequency Calculation Identification Demixing Time
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xi=Y s i=1,2..N.
j=1

The source s; recorded by sensor x; is denoted by s;; = [SJ]X
!
TS wave sources

s = 160 L) e~ U s cos(— st + ¢),

q-')t,j Ay ([ ] - [IX]SJ) + ﬁj([lz]xi - [IZ]SJ) + d)j([/y]x;) + ¢t0j-

WP sources

si = A, { Z Z exp {1 e, ([/X]x,.—[/x]s,.)+3k[/z]x,.—wnr]}}.

=wo Br=Po
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Simulation settings:
» 2D disturbances
» Spatial case with (complex a and real w)
» Kinematic viscosity of air (v = 0.15-107* m?/s)
» U=5m/s
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Numerical Study: Simulated Mixtures
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Stage 1
Time-Frequency

Zl?l(t) > —§:1(T,w)

LALS

x2(t) > —o (T, w)
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Stage 2
Calculation Identification
- d<7—7°‘)) as (]Zj(ﬂ(/.))
§ - §. _5J (Ta w)
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DUET Histogram

H(a,§) := // |%1(T, W)X (T, w)|PwidTdw.
(t.w)el(a,d)
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Numerical Study: Estimated sources

Stage 3
Demixing Time
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s1: 60 Hz by the loudspeaker.

s,: short pulse (50 ms) into an SDBD plasma actuator; L, =0.3 m.
U=4.2 m/s.

x1,x: 1 KHz sample rate. L,, =0.775 m; L,,=0.8 m; (40 mm spanwise).
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cg = AL /6y = 1.43 m/s = 0.36U
leading edge: 0.44U; trailing edge: 0.36U. [Gaster, 1975]
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Flow state formulated in terms of mixture of sources.
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Sources identified in boundary layer measurements by using
DUET.

DUET can blindly discover any number of sources by using
only two sensors.

v
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Method demonstrated numerically and experimentally.
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