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(discrimination function) f (x)
y

(decision region) D. y

(decision boundary)




3

O (statistical pattern
recognition) y X



y X (random
variable)
p(x), p(Y), p(X, Y), p(Y [ X), p(X|Y)

y (discrete type)
X (continuous type)



p(y) y
(probability function)

Yp(y)=1  p(y)=0 fory=12,..,m
y=1

p(x) X
(probability density function)

jD p(x)dx =1 p(x)=0 forallxeD
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p(x,y) x Yy (joint probability)
(marginalization)

ZP(X y) = p(X)

j (k. y)de = p(y)
——

(marginal probability)

p(x|y), p(y|Xx) (conditional
probabillity)

pCy [ x)p(x) = p(x,y) = p(x]y)p(y)



(a priori probability) p(y)
(a posteriori probability) p(y|x)

(Bayes’ theorem)

x) = PX1Y)P(Y)

p(y | 5(%)

11



12

(expectation)
E[x]= |, xp(x)ax
(variance covariance matrix)
V[x]=E[(x— E[x))(x - E[x])"]

(Independent)
p(x,x") = p(x) p(X)
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> =diag(c?)

diag(c’) -
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(maximum a posteriori
probability rule)

argmax p(y | x)
y

D, =1x| p(y [x) = p(y’|x) tor all y* = y}
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rate rule)

p.(Yy = Y')

(minimum misclassification

/

y
p.(y > ¥)=| _ p(x]y)dx

y
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P (¥)

p.(y) =

2o,

y'#y

_1J

y

p.(Y) =D p.(y—>Y)

y'#y

P(x] y)d
[ p(x]y)dx—|

p(x | Y)dX

J

. P(x] y)x
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P.(Y)

Pe

P =Zri]pe(y)p(y)

Pe
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(Bayes decision rule)

y' (loss)
(conditional risk) R(y'|X)
X Y’

R(Y' 1) = 21, p(y ¥



R(y’ | X) — Zly,y’p(y | X)
y=1
argminR(y | x)

y

D, ={X|R(y[x) <R(y'|x) for all y"# y}

28



(total risk) R

R = R(Y'|)p(x)dx

(Bayes risk)
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Octave

).y

Octave

Yo = \¢

Y= Md 0 + Aoy
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Octave

ex2.m

clear all

Mu=[0;0]; Sigma=[2 1,1 2];

x=[-3:0.1:3]; y=[-3:0.1:3];

for xx=1:length(x)
for yy=1:length(y)

Z(xx,yy)=g2_pdf(x(xx),y(yy),Mu,Sigma);

end

end

figure(1); clf
surf(x,y,z); view(45,60)
print -deps gauss2d_pdf_surf.eps

figure(2); clf
contour(X,y,2);
print -deps gauss2d_pdf contour.eps
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g2_pdf.m

function z=g2_pdf(x,y,Mu,Sigma)

d=sqrt(det(Sigma));
v=[x;y]-Mu;
z=1/(2*pi*d)*exp(-1/2*v*inv(Sigma)*v);
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