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RacSim

Simultaneous Embedding (Sim)
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two graphs
on same vertex set

draw each graph planar
on common point set

Right Angle Crossings (Rac)

user studies
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Tree + Matching

All unplaced

Problem:

Left subtree

Solution:

Planar + Planar

[Kaufmann & Wiese JGAA’02]
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Outerpath + Matching
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Four Matchings
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Bends per edge: 6 + 6
Grid size: (14n − 26)2

Bends per edge: 1 + 1 + 1 + 1
Grid size: 2n × 2n
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Bends per edge: 1 + 1
Grid size: (2n − 1)2

Bends per edge: 1 + 0
Grid size: n × (n − 1)

• Outerpath =
caterpillar + outercycle

• Caterpillar ⇒ x-coord.

• Matching ⇒ y -coord.

Bends per edge: 2 + 1
Grid size: (3n − 2)2

Overview

Placement algorithm:

• Pick v1, place it

• Assign x-coord. to cycle in C1
• Assign y -coord. to cycle in C2
• Pick v with 1 assigned coord.

• Place v
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Large Angle Crossings (Lac)

Relax angle constraint:
All angles are at least β

β

Computational Complexity

Given two graphs and some integer k
⇒ RacSim drawing with ≤ k bends per edge

k
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SimRac drawings
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Simultaneous drawing of two Rac graphs

Graph classes Number of bends
Planar + Planar 6 + 6
2-page book emb. + 2-page book emb. 4 + 4
Outerplanar + Outerplanar 3 + 3
Cycle + Cycle 1 + 1
Caterpillar + Cycle 1 + 1
Four Matchings 1 + 1 + 1 + 1
Tree + Matching 1 + 0
Wheel + Matching 2 + 0
Outerpath + Matching 2 + 1

[Cabello et al. JGAA’11]

Graph 1: x-coordinates
Graph 2: y -coordinates

all segments vertical
or of y -length 1

In R:

Edges:

4 4 6

• Place matching edges
inductively ⇒ y -coordinates

• Use post-order on tree
⇒ x-coordinates

• Subtrees in disjoint x-intervals

full version:
arxiv.org/abs/1408.3325


