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MILP

\ariables
Binary discrete variables
Real continuous variables

The objective function Is net differentiable
with respect to discrete variables

MILP: Is selved by MFA learning
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Learning self-organizing map

MILP
Solve a MILP by the AEM methoed




A generative model for Gaussian
mixtures




Multivariate Gaussian

P k (l) — P (I‘VA s Ak )
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Membership

Standard basis
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Membership vector




Fitting Gaussian mixtures
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SOM

Minimize
N

5 log \A\

|
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where C 1s a welghting constant.



Energy function

E\B[M
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MILP

E Is not differentiable with respect to
discrete variables

Boltzmann assumption
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Eree energy.

Mean energy combined with negative
entropy.

Entropy:
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Approximation to mean energy.




Eree energy.

Peterson and Soderberg (1989)

WA, Y, (8),u) = EA, Y, (&) + > > (8,01,

|
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Unsupervised MEA
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Numericall procedure

. Initialize B as a sufficiently low value, A = 0.01 X[/
(1dentity matrix),

1 1
Vi =~ N foa (O) = X

. Update {(6,,)} by Eqgs. (12) and (13).

. Update {v,,}by Eq. (15).

. Update A by Eqgs. (18) and (19).

CIES S (8,,)° > Bthen halt, else B — B (1/0.98), and
goto step 2, where 0 is a threshold, such as # = 0.98"N.
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Micre-Array: Image

L I
& "

FeEFaEER S .
[ X =B [




Griding
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Unsupervised MEA Learning
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Face class
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Data flow

Training set

|

Learning a classifier

J Parameters of a classifier: Ay

Testing set —— Classification

l Error rate for testing
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A generative model

@

/




Classification

Minimize

EG.¢ y. A) El + cE,

> Z Z Oik (X — k)

N
— = logdet(4) + = =Y llgi — Asill
i

subject to
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Maternal ECG
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Fetal ECG extraction

MECG "( PottsICA
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Blind source separation

The recordings of two microphones are shown in the following
figure.

Advanced Numerical Computation 2008, AM
NDHU




The recordings of two microphones are shown in the following

Convolutive ICA

The blind separation of music and speech are shown in the
following figure.
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Convolutive mixtures
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Recovered Ssources
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Blind separation of real world signals

The experiment results as follows:

» Two-microphone recordings of music and speech.

» Channel-1C200
» Channel-2C2000

» Blind separation of recordings of music and speech.

» Channel-1652000
» Channel-260000
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The recordings of two microphones are shown in the following
figure.

Advanced Numerical Computation 2008, AM
NDHU




The blind separation of music and speech are shown in the
following figure.
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ICA of mixed facial Images

SOUrces

mixed 1mages

AemICA

JadelCA
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Demo
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Conclusions

Suceessfully develop MILP medeling fior self-
organization, Independent component
analysis, classification

Well verify effectiveness ofi AEM for relevant
pio-signal analysis
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