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e Problem
e Planar domain
e Big collection of trajectories
e Build catalogue of ‘common’ trajectories

e Solution

o (Cluster the trajectories
e Pick a good representative for each cluster

e ... how did we do that second step?
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SIMPLE MEDIAN

e [For x-monotone trajectories...
e [ake the median at each z-coordinate

e Result: the n/2-level
e Start in the middle, switch at each crossing

e [or arbitrary trajectories...
e \Why not do the same thing?

e We call this the simple median of a
set of curves
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e Problem
e Simple median may miss large parts of the
Input trajectories

e Solution

e Place a pole
e Require the median to go around it

e ... how do we steer the median
correctly aro these poles?
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COVERING SPACE

e Consider a point in a space E
e Make a copy of the point for each
homotopically different way to reach it

e The resulting space E’ is called the
covering space of E

e F’ is simply connected

S =
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e [For homotopic trajectories...
e Lift the trajectories into the covering space
e Ignore crossings that are no longer there
e [ he homotopic median is just the simple
median in the covering space

e For non-homotopic trajectories...

e Endpoint ¢ is not the same!
e |t doesn't work
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COMPUTING THE MEDIAN

n: Number of input vertices

h: Number of input poles

A: Complexity of arrangement of input
k: Complexity of output trajectory

o S'mple median
e O(n?logn) time
o O((n—|—k) (n) logn) time

e Homotopic median

o O(nQJ\F/S_) time
e O(( k)a(n)logn + hite + A) time
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o Complexity S
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e |ength

e No self-intersections 96 %
e Self-intersections 51%

e Angular change

e No self-intersections 539%
e Self-intersections 381%
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e [his work
e [wo definitions for median trajectory
e Efficient algorithms for computing them
e Quantitative evaluation on generated data

e Future work
e More intelligent automatic pole placement?
e Evaluation on real-world data?
e Understand better what makes a us accept
a certain curve as a good median
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