
EE520 Data Driven Analysis of Complex Systems

Erik Bollt





Data as an array





Linear













Full, 
Economy,
Truncated
SVD



Full, 
Economy,
Truncated
SVD



And ROM





Bunny Compression

Covariance – notice the demean step





















• EigenFace 1st Present



Eigenface 08/31/20













• On PCA

• Optimal



On PCA Principal Component Analysis, Eigenface

-On Raleigh Ritz Quotient

-On Spectral Decomposition Theorem

-On Data Clouds



DNA Microarrays

Gene Expression cartoon illustrating an array of DNA snippets 
on a chip. The top portion depicts a possible 
nucleotide sequence for the DNA segment 
immobilized in the position indicated.

DNA Microarray chip containing the entire 
yeast genome

Microarray results that have 
been analyzed such that the
colors were linked with 

expression and then similar 
gene profiles were grouped 
Together – budding yeast



• Height
• Weight
• Footsize
• Belt (waist) size
• Hand size
• Forearm size
• Head circumference
• Femur length

Interpreting as an ellipsoid in the high dimensional space is the simplest geometric
interpretation of the data cloud and leads to simplification as major and minor axis, and even 

Reduced order model (ROM) (meaning a lower dimensional representation).

PCA, SVD, SDT – is optimal

Morphological


















