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Background

#The problem we are addressing...

v'Classifying a scene into a number of known
objects

v'Fusion of classifiers...
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Background

#Classification of the approaches dealing
with the problem

v'Create a super-feature

v'Fuse together the results of the classifications
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Background

# Bayesian theory:

v Definition:
Prior: p(J)
Likelihood:  2(V))
Posterior: p(ily)

v Bayesian rule:

1. p(DHpy]))

p(jly) =
p(y)

Where p(») =2 p(Hr(]))

< p(j)p(y|Jj)
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#Bayesian fusion technique:

f) = p(];f;];m p(f) = ZP(J)p(f?J)

Assume the conditional I|keI|hood are
independent, i.e.,

pu(fi, o) = p (A D P (o))
We have:

p12(].‘f19f2) = Klz(flafz)pl(j‘ﬂ)pz(j‘fz)p(j)

K = p,(f)p,(Cf,)
N .S 1)

p(J




What We Are Doing...

N
\J

The case of different sets of classes:

v'Problem: classifiers relative to different
features may be trained on different sets of

classes.
v'Approach:
Construct the compound set:
c = U (Cl ﬂ C2J

Classify over the compound set:
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v Approach:
»The likelihood:
Assign the same conditional likelihood;
»The prior:
The sum of the subclass priors within ¢, is
Equal to the prior for c,,
»Decision rule:
Bayesian fusion.
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What We Are Doing...

Outliers:

»The importance of dealing with the problem:
Bayesian theory is lack of support for the
notion of “ignorance”.
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~ Approaches:
f is an outlier if p(f )<c

= What's the correct threshold c? s o=2
Just fix P,=P(outfier) and find c = - .
such that N
= Solution: Monte Carlo integration d

.
» *
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#The Monte Carlo integration

We need to find a suitable threshold c,
so that 7= [»ier

p(f)>c

The solution is

#samples(p(f)>c)
#samples

[ pHdr=[" p(NH3(p(f)>oydf = El5(p(f)>c)]=

p(f)>c p(f)
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#\What's the difference between ».. 4|/
and »2he.(h)

Two approaches: cross-correlation, mutual
information(KL distance)

The definition of mutual information:

Pu(f512)

K s J2)s Pi\J1)P2\J2)1= (s o)1
Lpo (12 ()= [ P, f)ogpl(fl)pz(fz)

dfdf,
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Future Work

®If p.(n.nl) and »ule(hl)H are not equal,
what will be the expect cost if we
assume the conditional independence

hold?
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