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f(x)
g(x) = 0

L(x,�) � f(x) + �g(x)

x �
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PCA for face recognition 
�  Goal:  

Face recognition by similarity in principal subspace 

�  Learn the PCA projection on train set of  319x242 
face images 

�  Reparameterize a query picture to a basis of  
"eigenfaces” 

�  Eigenvectors of  the data covariance matrix can be 
rearrainged into a 2D image --> has the appearance 
of  a ghostly face 

adapted from http://www.cs.princeton.edu/~cdecoro/eigenfaces/  



Eigenfaces 
Eigenfaces = principal components of  a dataset of  face images 

adapted from http://www.cs.princeton.edu/~cdecoro/eigenfaces/  



Face recognition results 
�  Trained on 70% of  the data set with K=25 

�  Includes faces with glasses or different lighting conditions 

adapted from http://www.cs.princeton.edu/~cdecoro/eigenfaces/  



Proportion of  covariance explained 

�  How much of  the variation is captured by the first K 
principal components? 

�  K=10 => variance=0.363;       K=25 => variance=0.566 

adapted from http://www.cs.princeton.edu/~cdecoro/eigenfaces/  



Eigenfaces for reconstruction 

�  Using K=1 to K=25 principal components 

adapted from http://www.cs.princeton.edu/~cdecoro/eigenfaces/  



Eigenfaces for reconstruction 

�  Using K=1 to K=97 principal components 
(with steps of  8 PC) 

adapted from http://www.cs.princeton.edu/~cdecoro/eigenfaces/  



Eigenfaces for reconstruction 

�  Removing faces with glasses from data set helps to 
reduce the K needed for good reconstruction 

�  But not as much as removing faces with different 
lighting conditions 

�  => lighting conditions create a lot of  variance in 
the data, thus they are captured by PCs before 
capturing detail features of  a face 

adapted from http://www.cs.princeton.edu/~cdecoro/eigenfaces/  



Eigenfaces for reconstruction 
�  Using K=1 to K=25 principal components 

when faces with different lighting conditions or 
glasses are removed from training set 

adapted from http://www.cs.princeton.edu/~cdecoro/eigenfaces/  
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Thank You ;-)


