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FIGURE 2.5. The functional structure of a general statistical pattern classifier which
includes d inputs and ¢ discriminant functions gi(x). A subsequent step determines
which of the discriminant values is the maximum, and categorizes the input pattern
accordingly. The arrows show the direction of the flow of information, though frequently
the arrows are omitted when the direction of flow is self-evident. From: Richard O.
Duda, Peter E. Hart, and David G. Stork, Pattern Classification. Copyright © 2001 by
John Wiley & Sons, Inc.
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FIGURE 2.10. If the covariance matrices for two distributions are equal and proportional to the identity

matrix, then the distributions are spherical in d dimensions, and the boundary is a generalized hyperplane of ~ ” L
d—-1 dlmcnsu.)ns,v perpendicular to the line scpfwmnng the means. In these one-, two-, and th.rce—dl.mensmnal . (x) — X — /14 | ln P{ [ ! ) )
examples, we indicate p(x|w;) and the boundaries for the case P(w1) = P(w,). In the three-dimensional case, \ - - PR R R — +

the grid plane separates R; from R,. From: Richard O. Duda, Peter E. Hart, and David G. Stork, Pattern
Classification. Copyright © 2001 by John Wiley & Sons, Inc. 2 G\
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FIGURE 2.11. As the priors are changed, the decision boundary shifts; for sufficiently
disparate priors the boundary will not lie between the means of these one-, two- and
three-dimensional spherical Gaussian distributions. From: Richard O. Duda, Peter E.
Hart, and David G. Stork, Pattern Classification. Copyright © 2001 by John Wiley &
Sons, Inc.
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FIGURE 2.12. Probability densities (indicated by the surfaces in two dimensions and
ellipsoidal surfaces in three dimensions) and decision regions for equal but asymmet-
ric Gaussian distributions. The decision hyperplanes need not be perpendicular to the
line connecting the means. From: Richard O. Duda, Peter E. Hart, and David G. Stork,

Pattern Classification. Copyright © 2001 by John Wiley & Sons, Inc.
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FIGURE 2.14. Arbitrary Gaussian distributions lead to Bayes decision boundaries that h l )’) 6”‘\ f\d
are general hyperquadrics. Conversely, given any hyperquadric, one can find two Gaus- 3?”:? én / gPQ/ IPJOO J

ian distributions whose Bayes decision boundary is that hyperquadric. These variances }
are indicated by the contours of constant probability density. From: Richard O. Duda,

Peter E. Hart, and David G. Stork, Pattern Classification. Copyright © 2001 by John )3 I /u
kvpe/po/‘a olotly et

Wiley & Sons, Inc.



