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Complex Data – Bioinformatics
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Genome-Wide Association Studies (GWAS)
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Genome-Wide Identity-by-Descent (GWID)
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Profile plot
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Outline Motivating App. App. II – EEG App. III – Remote Sensing App. IV – Regularization Research Outlook

Nonparametric Collective Spectral Density Estimation (NCSDE)

Time Series True Spectral Densities(SD) Periodogram SD: Separate Estimates SD: Collective Estimates

AR(3) Models with : θ = (0.1, 0.5, 0.1), θ = (0.1, 0.1, 0.5) and θ = (0.5, 0.1, 0.1).
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Nonparametric Collective Spectral Density Estimation (NCSDE)

Time Series True Spectral Densities(SD) Periodogram SD: Separate Estimates SD: Collective Estimates

AR(3) Models with : θ = (0.1, 0.5, 0.1), θ = (0.1, 0.1, 0.5) and θ = (0.5, 0.1, 0.1).

Class 2

Time

Class 3

Time

(r
un

[[j
]]$

I[,
 i]

)
Class 3

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 3

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 1

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 2

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 3

Time

Class 1

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 3

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 3

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 2

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 2

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 2

Time

Class 1

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 1

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 3

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 3

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 2

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 1

Time

Class 3

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 2

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 1

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 1

Time
(r

un
[[j

]]$
I[,

 i]
)

Class 1

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 1 Class 2

(r
un

[[j
]]$

I[,
 i]

)

Class 2

(r
un

[[j
]]$

I[,
 i]

)

Class 2

(r
un

[[j
]]$

I[,
 i]

)

Class 1

(r
un

[[j
]]$

I[,
 i]

)

Class 3

(r
un

[[j
]]$

I[,
 i]

)

Mehdi Maadooliat Brief overview of MLAB MSSC Speed Talk 5 / 9

https://ncsde.shinyapps.io/NCSDE
https://ncsde.shinyapps.io/NCSDE


Outline Motivating App. App. II – EEG App. III – Remote Sensing App. IV – Regularization Research Outlook

Nonparametric Collective Spectral Density Estimation (NCSDE)

Time Series True Spectral Densities(SD) Periodogram SD: Separate Estimates SD: Collective Estimates

AR(3) Models with : θ = (0.1, 0.5, 0.1), θ = (0.1, 0.1, 0.5) and θ = (0.5, 0.1, 0.1).

Class 2

Time

Class 3

Time

(r
un

[[j
]]$

I[,
 i]

)
Class 3

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 3

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 1

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 2

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 3

Time

Class 1

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 3

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 3

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 2

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 2

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 2

Time

Class 1

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 1

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 3

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 3

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 2

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 1

Time

Class 3

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 2

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 1

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 1

Time
(r

un
[[j

]]$
I[,

 i]
)

Class 1

Time

(r
un

[[j
]]$

I[,
 i]

)

Class 1 Class 2

(r
un

[[j
]]$

I[,
 i]

)

Class 2

(r
un

[[j
]]$

I[,
 i]

)

Class 2

(r
un

[[j
]]$

I[,
 i]

)

Class 1

(r
un

[[j
]]$

I[,
 i]

)

Class 3

(r
un

[[j
]]$

I[,
 i]

)

Mehdi Maadooliat Brief overview of MLAB MSSC Speed Talk 5 / 9

https://ncsde.shinyapps.io/NCSDE
https://ncsde.shinyapps.io/NCSDE


Outline Motivating App. App. II – EEG App. III – Remote Sensing App. IV – Regularization Research Outlook

Nonparametric Collective Spectral Density Estimation (NCSDE)

Time Series True Spectral Densities(SD) Periodogram SD: Separate Estimates SD: Collective Estimates

AR(3) Models with : θ = (0.1, 0.5, 0.1), θ = (0.1, 0.1, 0.5) and θ = (0.5, 0.1, 0.1).
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Nonparametric Collective Spectral Density Estimation (NCSDE)

Time Series True Spectral Densities(SD) Periodogram SD: Separate Estimates SD: Collective Estimates

AR(3) Models with : θ = (0.1, 0.5, 0.1), θ = (0.1, 0.1, 0.5) and θ = (0.5, 0.1, 0.1).
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Regularized Multivariate FPCA: Cursive Handwriting Example
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MLAB Team
Collaborators:

Steven Schrodi at UW-Madison
Hossein Haghbin at Persian Gulf University

Ph.D. Students:
Soroush Dehkordi (GWID & HPCA)
Jesse Adikorley (ReHSSA)

Mobina Pourmoshir (ReHPCA)
Shirin Nezampour (Multivariate NCSDE)

Alumns:
Yue Zhao (ReFPCA)
Postdoctoral Associate @ University of Minnesota School of Public Health

Jordan Trinka (FSSA)
AI Engineer @ Booz Allen Hamilton

Ana Nodehi (TPPCA)
Research Asso. @ University of Bristol

Morteza Najibi (PSCDE)
Data Scientist @ Lund University
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Useful Courses and Skills
Courses:

MSSC 6000 – Scientific Computing
MSSC 6010 – Computational Probability
MSSC 6020 – Statistical Simulation
MSSC 6040 – Applied Linear Algebra
MSSC 6250 – Statistical Machine Learning
BIIN 6000 – Introduction to Bioinformatics

More in MLAB:

Advanced R, Second Edition by Wickham, 2019

Functional Data Analysis by Ramsay and Silverman, 2005

Research Direction in MLAB

Dimension Reduction for Complex Data-Structures
with Applications in
Bioinformatics and
Functional Data
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