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MILPMILP

►►VariablesVariables
Binary discrete variablesBinary discrete variables
Real continuous variablesReal continuous variables

►►The objective function is not differentiable The objective function is not differentiable 
with respect to discrete variableswith respect to discrete variables

►► MILP is solved by MFA learningMILP is solved by MFA learning
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Learning selfLearning self--organizing maporganizing map

MILPMILP
Solve a MILP by the AEM methodSolve a MILP by the AEM method
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A generative model for Gaussian A generative model for Gaussian 
mixturesmixtures
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Multivariate GaussianMultivariate Gaussian
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Fitting Gaussian mixturesFitting Gaussian mixtures
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GridingGriding

Kohonen SOM algorithm
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SOM SOM 



Advanced Numerical Computation 2008, AM 
NDHU

Energy functionEnergy function
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MILPMILP

►►E is not differentiable with respect to E is not differentiable with respect to 
discrete variablesdiscrete variables

►►Boltzmann assumptionBoltzmann assumption
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Free energyFree energy

►►Mean energy combined with negative Mean energy combined with negative 
entropyentropy

►►Entropy: Entropy: 
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Approximation to mean energyApproximation to mean energy
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Free energyFree energy
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Unsupervised MFA Unsupervised MFA 

►►E stepE step

►►M stepM step
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Numerical procedureNumerical procedure
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Numerical resultsNumerical results
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MicroMicro--Array imageArray image
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GridingGriding

Kohonen SOM algorithm
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Unsupervised MFA LearningUnsupervised MFA Learning
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Face classificationFace classification
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Training set Testing set

Data setsData sets
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Data flowData flow

Learning a classifier

Training set

Parameters of a classifier: A,y

ClassificationTesting set

Error rate for testing
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A generative modelA generative model
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ClassificationClassification
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Maternal ECGMaternal ECG
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Fetal ECG extractionFetal ECG extraction
PottsICAMECG



Advanced Numerical Computation 2008, AM 
NDHU

Blind source separationBlind source separation
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BSSBSS

Convolutive ICA
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ConvolutiveConvolutive mixtures mixtures 



Advanced Numerical Computation 2008, AM 
NDHU

Recovered sourcesRecovered sources
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ICA of mixed facial imagesICA of mixed facial images
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DemoDemo

►►Demo_face_ndaDemo_face_nda
►►Jade_K5Jade_K5
►►Microarray_nenMicroarray_nen
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ConclusionsConclusions

►►Successfully develop MILP modeling for selfSuccessfully develop MILP modeling for self--
organization, independent component organization, independent component 
analysis, classification analysis, classification 

►►Well verify effectiveness of AEM for relevant Well verify effectiveness of AEM for relevant 
biobio--signal analysissignal analysis
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