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the segment-wise Fréchet distance between L′ and L
does not exceed δ; preserve start and end point.

Goal:

Given:

δ

4



Introduction: Simplifying a Polyline

• polyline L as a sequence of points (bends) in the plane
• distance threshold δ

Find a minimum size subsequence L′ of L, such that
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Why Not Simplifying Independently?

A bend or segment might once be kept and once be discarded

⇒ the total complexity might even increase

⇒ misleading picture of the reality

14 bends, 14 segments

“simplifying” 6 polylines→

14 bends, 18 segments

“simplifying” 3 polylines→⇒ Simplify consistently!
(keep or discard a
bend or segment in
all polylines)
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• We use vertex gadgets to indicate if a vertex is in the set V ∗.

• We use edge and neighborhood gadgets to make V ∗

independent and dominating, respectively.

• Connecting all vertex gadgets and connecting all edge and
neighborhood gadgets gives us 2 polylines
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• Reason for this strong inapproximability: high sensitivity
towards “bad” choices for keeping or discarding a bend

How to overcome this?

Relax distance constraint!

Theorem 2:
There is a bi-criteria (O(log(`+ n)), 2)-approximation
algorithm for simplifying a bundle of polylines.
` = # polylines, n = # bends
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Polyline Star Cover Problem
(for an instance of PBS)

Given: all stars

Find: minimum size set of
stars covering all
polyline–segment pairs

Observations:
• it suffices to consider

all n maximal stars
• any star covers ≤ n · `

polyline–segment pairs

⇒ standard greedy set cover yields
O(log(n · `)) = O(log(n + `)) approximation

starcover
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