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Ubungsblatt 10: Multi-Instance Data
Aufgabe 10-1 Distance measures for multi-instance objects

A multi-instance object O; is a set of objects o; from a representation space R, i.e. O; C R.

Given a distance measure dist : R X R — R(J{ , consider the following distance measures for multi-instance
objects:

Hausdorff

d Hausdorff (O1, O2) = max (3153{1 (Olgréi(‘r)lg (dist(oi,oj)>> (ineao}g (O?éigl <dist(oi,oj)>>)

Minimal Hausdorff

szmmalHausdorﬂ (017 02) = o?é%ll (oﬁ%i& (diSt(Oia Oj))>

Sum of Minimal Distances

dsyp(0O1,02) = 3 1| Z <m1n (dist(oi,oJ )) |1 Z <Or%ié11 (dist(oi,oj)))
co, \%

0;€02

Minimal Matching Distanz — w.l.0.g. be |O1| > |O2],
I1(Oy) the set of all permutations of the elements of Oy,
w(o0;,7) a penalty term for unmatched distances:

|O2| |O1]
dyy = min Z dist (O1 x(k) O2,k) + Z (O1,2))
mi€(01) 1=|Oa|+1

Discuss the pros and cons of these distance measures.

Given a distance measure dist : S x S — R(T and arbitrary objects x, y, z € .S, consider whether the following
properties (which together define a metric) hold:

(a) dist is reflexive, iff: x = y = dist(xz,y) =0
(b) dist is symmetric, iff: dist(z,y) = dist(y,x)
(c) dist is strict, iff: dist(x,y) = 0=z =1y

(d) dist satisfies the triangle inequality, iff: dist(z, z) < dist(x,y) + dist(y, z)



Aufgabe 10-2 Hausdorff-Distance

Show that the Hausdorff distance statisfies all the properties of a metric.

Aufgabe 10-3 Kuhn-Munkres Algorithm

Given the following cost matrix K. Perform Hungarian Matching on the following matrices:

90 75 75 80
35 8 55 65
125 95 90 105
45 110 95 115
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