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A set of pairs in Euclidian space
A

K

J

H

GF

E

D

C

B

(A,B) (A,C) (A,D) 
(A,E) (B,C) (B,D) 
(B,E) (C,D) (C,E) 
(D,E) (A,F) (B,F) 
(C,F) (D,F) (E,F) 
(A,G) (B,G) (C,F) 
(D,G) (E,G) (A,H) 
(B,H) (C,H) (D,H) 
(E,H) (A,J) (B,J) 
(C,J) (D,J) (E,J) 
(A,K) (B,K) (C,K) 
(D,K) (E,K) (F,G) 
(F,H) (F,J) (F,K) 
(G,H) (G,J) (G,K) 
(H,J) (H,K) (J,K)

4

A partitioning of pairs
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One partition
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Concise description of pairs
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{A,B,C,D,E} x {F,G,H,J,K}
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{A,B,C,D,E} x {F,G,H,J,K}

α

βBoxDist(α,β)

Radius(β)
Radius(α)

BoxDist(α,β) <= Max[ Radius(α), Radius(β) ]
“Well Separated” means...

“Well separated” bundle

8

Concise description of pairs
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{A,B,C,D,E} x {F,G,H,J,K}
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Adding more pairs
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{A,B,C,D,E} x {F,G,H,J,K}

{A,B,C} x {D,E}

{F,G,H} x {J,K}
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Adding the remaining bundles

A Well Separated 
Pairwise Decomposition

{A,B,C,D,E} x {F,G,H,J,K}

{A,B,C} x {D,E}

{F,G,H} x {J,K}

{B,C} x {A}

(D,E)

(F,H)

(F,G)

(G,H)

(J,K)
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WSPD Facts
Assume there are n points...

• The WSPD takes time O(n log n) to build

• You can represent all O(n2) edges with only 
O(n) well-separated bundles



3

13

Using a WSPD

• Euclidian Minimum Spanning Trees: WSPDs
are the best method
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• Step One:

Build the WSPD
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?Yellow
?Pink
?Lilac
?Lime
?Orange
?Grey
?Purple
?Green
?Blue
3.10Red
BoxDistBundle

Finding an EMST
• Step One:

Build the WSPD

• Step Two:
Compute BoxDist
for every bundle
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Finding an EMST
• Step One:

Build the WSPD

• Step Two:
Compute BoxDist
for every bundle
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Finding an EMST
• Step One:

Build the WSPD

• Step Two:
Compute BoxDist
for every bundle
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Finding an EMST
• Step One:

Build the WSPD

• Step Two:
Compute BoxDist
for every bundle

• Step Three:
Sort by BoxDist
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Finding an EMST
• Step One:

Build the WSPD

• Step Two:
Compute BoxDist
for every bundle

• Step Three:
Sort by BoxDist

• Step Four:
Iterate through 
increasing BoxDists
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* = True pointwise
closest edge in 
bundle
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