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Fisher linear discriminant analysis 

n  Eigenimage method maximizes “scatter” within the linear subspace over the 
entire image set – regardless of classification task"

"
n  Fisher linear discriminant analysis (1936): maximize between-class scatter, while 

minimizing within-class scatter 
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Fisher linear discriminant analysis (cont.) 

n   "

n  Problem: within-class scatter matrix Rw at most of rank L-c, hence usually 
singular."

n  Apply KLT first to reduce dimensionality of feature space to L-c (or less), 
proceed with Fisher LDA in lower-dimensional space 

    

Solution: Generalized eigenvectors wi


 corresponding to the 

J  largest eigenvalues λi | i = 1,2,..., J{ }, i.e.

    RB wi


= λi RW wi


 ,  i = 1,2,..., J
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Eigenimages vs. Fisherimages 

1f

2f2-d example:"
"
Goal: project samples on"
a 1-d subspace, then perform 
classification. "
"
"
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Eigenimages vs. Fisherimages 

1f

2f KLT"2-d example:"
"
Goal: project samples on"
a 1-d subspace, then perform 
classification. "
"
The KLT preserves  
maximum energy, but 
the 2 classes are no  
longer distinguishable."
 
"
"
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Eigenimages vs. Fisherimages 

2-d example:"
"
Goal: project samples on"
a 1-d subspace, then perform 
classification. "
"
The KLT preserves  
maximum energy, but 
the 2 classes are no  
longer distinguishable."
 
Fisher LDA separates the  
classes by choosing  
a better 1-d subspace."
"

1f

2f KLT"

Fisher LDA"
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