
Pattern Recognition Example:
Handwritten Digit Classification



Flow Diagram

Choose Feature
Space

Raw
Image
Data

Pre-
processing

Find Class
Boundaries

Training

Find Class
Boundaries

Testing

Find Error
Rate



Almost every Patt. Rec. Method
has been thrown at this problem.

http://yann.lecun.com/exdb/mnist/





Feature Representations
LeCun, 1998
Higher dimensional linear feature space
(convolution with many linear features)



Feature Representations

Hastie, Tibshirani, 1994
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Next do prototype fitting

What are the features?  Fit statistics
Save a series of goodness of fit measures for each prototype 
to the digit.  Use a vector of fit statistics to classify.



Building Invariance into feature
spaces





Other Feature Spaces

Hastie & Simard, 1997

In the tangent distance
approach, prototypes are
transformed (e.g. rotated,
translated, thinned, etc.)

A linear approximation to that
transformation is produced.
That linear transformation is an
axis in the feature space.  New
prototypes can be constructed
by adding increments to the
prototype vector in the
transformation direction.






