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Planar Storyplan ac'l!

How could we draw this graph planarly?
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How could we draw this graph planarly?
= Split it into a sequence of frames
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Planar Storyplan ac!l

How could we draw this graph planarly?
= Split it into a sequence of frames

I'y I's I's

A storyplan of G is a sequence of frames I'y,..., Iy s.t.
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Planar Storyplan ac!l

How could we draw this graph planarly?
= Split it into a sequence of frames

I'y I's I's

A storyplan of G is a sequence of frames I'y,..., Iy s.t.
B each vertex appears and disappears exactly once
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Planar Storyplan ac!l

How could we draw this graph planarly?
= Split it into a sequence of frames

I'y I's I's

A storyplan of G is a sequence of frames I'y,..., Iy s.t.
B each vertex appears and disappears exactly once
B all edges between visible vertices are drawn
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Planar Storyplan ac!l

How could we draw this graph planarly?
= Split it into a sequence of frames

I'y I's I's

A storyplan of G is a sequence of frames I'y,..., Iy s.t.
B each vertex appears and disappears exactly once

B all edges between visible vertices are drawn

B every edge must be visible in at least one frame
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Planar Storyplan ac!l

How could we draw this graph planarly?
= Split it into a sequence of frames

I'y I's I's

A storyplan of G is a sequence of frames I'y,..., Iy s.t.
B each vertex appears and disappears exactly once

B all edges between visible vertices are drawn

B every edge must be visible in at least one frame

B drawings of vertices and edges must not change
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Planar Storyplan ac!l

How could we draw this graph planarly?
= Split it into a sequence of frames

I'y I's I's

A storyplan of G is a sequence of frames I'y,..., Iy s.t.
B each vertex appears and disappears exactly once

B all edges between visible vertices are drawn

B every edge must be visible in at least one frame

B drawings of vertices and edges must not change
planar storyplan = each frame is (topological) planar
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Known Results and Our Contribution ac!l

Planar Storyplan Problem: Given G, does G have a planar storyplan?
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Known Results and Our Contribution ac!l

Planar Storyplan Problem: Given G, does G have a planar storyplan?

[Binucci et al., GD22]:

B The planar storyplan problem is NP-hard

B FPT by vertex cover or feedback edge set

B every treewidth 3 graph admits a planar storyplan
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Planar Storyplan Problem: Given G, does G have a planar storyplan?

[Binucci et al., GD22]:

B The planar storyplan problem is NP-hard

B FPT by vertex cover or feedback edge set

B every treewidth 3 graph admits a planar storyplan

Other results on outerplanar or forest storyplans in [Fiala et al., SOFSEM24]
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Known Results and Our Contribution ac!l

Planar Storyplan Problem: Given G, does G have a planar storyplan?

[Binucci et al., GD22]:

B The planar storyplan problem is NP-hard

B FPT by vertex cover or feedback edge set

B every treewidth 3 graph admits a planar storyplan

Other results on outerplanar or forest storyplans in [Fiala et al., SOFSEM24]

What about planar geometric storyplans?
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Known Results and Our Contribution ac!l

Planar Storyplan Problem: Given G, does G have a planar storyplan?

[Binucci et al., GD22]:

B The planar storyplan problem is NP-hard

B FPT by vertex cover or feedback edge set

B every treewidth 3 graph admits a planar storyplan

Other results on outerplanar or forest storyplans in [Fiala et al., SOFSEM24]

What about planar geometric storyplans?
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Known Results and Our Contribution ac!l

Planar Storyplan Problem: Given G, does G have a planar storyplan?

[Binucci et al., GD22]:

B The planar storyplan problem is NP-hard

B FPT by vertex cover or feedback edge set

B every treewidth 3 graph admits a planar storyplan

Other results on outerplanar or forest storyplans in [Fiala et al., SOFSEM24]

What about planar geometric storyplans?
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Known Results and Our Contribution ac!l

Planar Storyplan Problem: Given G, does G have a planar storyplan?

[Binucci et al., GD22]:

B The planar storyplan problem is NP-hard

B FPT by vertex cover or feedback edge set

B every treewidth 3 graph admits a planar storyplan

Other results on outerplanar or forest storyplans in [Fiala et al., SOFSEM24]

What about planar geometric storyplans?

Jdplanar storyplan(G) — dplanar geometric storyplan(G)?
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Known Results and Our Contribution ac!l

Planar Storyplan Problem: Given G, does G have a planar storyplan?

[Binucci et al., GD22]:

B The planar storyplan problem is NP-hard

B FPT by vertex cover or feedback edge set

B every treewidth 3 graph admits a planar storyplan

Other results on outerplanar or forest storyplans in [Fiala et al., SOFSEM24]

What about planar geometric storyplans?

Jdplanar storyplan(G) — dplanar geometric storyplan(G)?

planar graph ~ geometric planar graph
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Known Results and Our Contribution ac!l

Planar Storyplan Problem: Given G, does G have a planar storyplan?

[Binucci et al., GD22]:

B The planar storyplan problem is NP-hard

B FPT by vertex cover or feedback edge set

B every treewidth 3 graph admits a planar storyplan

Other results on outerplanar or forest storyplans in [Fiala et al., SOFSEM24]

What about planar geometric storyplans?

Jdplanar storyplan(G) — dplanar geometric storyplan(G)?

planar graph ~ geometric planar graph

k-planar % geometric k-planar thickness % geometric thickness
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Known Results and Our Contribution ac!l

Planar Storyplan Problem: Given G, does G have a planar storyplan?

[Binucci et al., GD22]:

B The planar storyplan problem is NP-hard

B FPT by vertex cover or feedback edge set

B every treewidth 3 graph admits a planar storyplan

Other results on outerplanar or forest storyplans in [Fiala et al., SOFSEM24]

What about planar geometric storyplans?

Jdplanar storyplan(G) — dplanar geometric storyplan(G)?

Computational complexity?
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Known Results and Our Contribution ac!l

Planar Storyplan Problem: Given G, does G have a planar storyplan?

[Binucci et al., GD22]:

B The planar storyplan problem is NP-hard

B FPT by vertex cover or feedback edge set

B every treewidth 3 graph admits a planar storyplan

Other results on outerplanar or forest storyplans in [Fiala et al., SOFSEM24]

What about planar geometric storyplans?

Jdplanar storyplan(G) — dplanar geometric storyplan(G)?
NO!

Computational complexity?

Alexander Dobler, Maximilian Holzmiiller, Martin Nollenburg - Geometry Matters in Planar Storyplans



Known Results and Our Contribution ac!l

Planar Storyplan Problem: Given G, does G have a planar storyplan?

[Binucci et al., GD22]:

B The planar storyplan problem is NP-hard

B FPT by vertex cover or feedback edge set

B every treewidth 3 graph admits a planar storyplan

Other results on outerplanar or forest storyplans in [Fiala et al., SOFSEM24]

What about planar geometric storyplans?

Jdplanar storyplan(G) — dplanar geometric storyplan(G)?
NO!

Computational complexity?
Still NP-hard

Alexander Dobler, Maximilian Holzmiiller, Martin Nollenburg - Geometry Matters in Planar Storyplans



Known Results and Our Contribution ac!l

Jdplanar storyplan(G) — dplanar geometric storyplan(G)?
NO!
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planar # geometric planar ac!n

Jdplanar storyplan(G) — dplanar geometric storyplan(G)?
NO!
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planar # geometric planar ac!n

Jdplanar storyplan(G) — dplanar geometric storyplan(G)?
NO!

Theorem 1. There is a graph GG which has a planar but no planar
geometric storyplan.
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Apex-pair ac'l"

The Graph G

® a5

a3

al

ay
®

o—0
Alexander Dobler, Maximilian Holzmiiller, Martin Nollenburg - Geometry Matters in Planar Storyplans



The Graph G

a3

aq

A

a2

al

ac'l"

Alexander Dobler, Maximilian Holzmiiller, Martin Nollenburg - Geometry Matters in Planar Storyplans



The Graph G
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Each q:z connected with
all four-cycle vertices.
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The Graph G
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Each q:z connected with
all four-cycle vertices.
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The Graph G
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Each q:z connected with
all four-cycle vertices.

Each r,{ connected with {a;, a; 11},
{bi, bix1}, {cisCit1}-
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The Graph G
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The Graph G
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Each q:z connected with
all four-cycle vertices.

Each r,{ connected with {a;, a; 11},
{bi, bix1}, {cisCit1}-
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G Has a Planar Topological Storyplan ac!n
Frame 1 & 5 Frame 2 & 6 Frame 3 & 7 Frame 4 & 8
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G Has a Planar Topological Storyplan Sl
Frame 1 & 5
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(G Does Not Have a Planar Geometric Storyplan ac!l!

Proof. Assume GG does have a planar geometric storyplan.
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(G Does Not Have a Planar Geometric Storyplan ac!l!

Proof. Assume GG does have a planar geometric storyplan.

Lemma 1. There exist at least six frames, each containing a different

apex-pair and all four-cycles.
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(G Does Not Have a Planar Geometric Storyplan ac!l!

Proof. Assume GG does have a planar geometric storyplan.

Lemma 1. There exist at least six frames, each containing a different
apex-pair and all four-cycles.

How can the four-cycles be placed?
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(G Does Not Have a Planar Geometric Storyplan ac!l!

Proof. Assume GG does have a planar geometric storyplan.

Lemma 1. There exist at least six frames, each containing a different
apex-pair and all four-cycles.

How can the four-cycles be placed?

All four-cycle vertices must share face!

/.

Alexander Dobler, Maximilian Holzmiiller, Martin Nollenburg - Geometry Matters in Planar Storyplans



(G Does Not Have a Planar Geometric Storyplan ac!l!

Proof. Assume GG does have a planar geometric storyplan.

Lemma 1. There exist at least six frames, each containing a different
apex-pair and all four-cycles.

How can the four-cycles be placed?

All four-cycle vertices must share face!

Lemma 2. There exists a pair from
{A, B,C'} that is not nested.

/.
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(G Does Not Have a Planar Geometric Storyplan ac!l!

Lemma 1. There exist at least six frames, each containing a different
apex-pair and all four-cycles.

Lemma 2. There exists a pair from {A, B, C'} that is not nested.
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(G Does Not Have a Planar Geometric Storyplan ac!l!

Lemma 1. There exist at least six frames, each containing a different
apex-pair and all four-cycles.

Lemma 2. There exists a pair from {A, B, C'} that is not nested.

We assume that A and B are not nested.

Alexander Dobler, Maximilian Holzmiiller, Martin Nollenburg - Geometry Matters in Planar Storyplans



(G Does Not Have a Planar Geometric Storyplan ac!l!

Lemma 1. There exist at least six frames, each containing a different
apex-pair and all four-cycles.

Lemma 2. There exists a pair from {A, B, C'} that is not nested.

We assume that A and B are not nested.
Lemma 3. Either A or B is drawn such that all six  are on the outer face

of the drawing without B (or A).
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(G Does Not Have a Planar Geometric Storyplan ac!l!

Lemma 1. There exist at least six frames, each containing a different
apex-pair and all four-cycles.

Lemma 2. There exists a pair from {A, B, C'} that is not nested.

We assume that A and B are not nested.
Lemma 3. Either A or B is drawn such that all six  are on the outer face

of the drawing without B (or A).
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(G Does Not Have a Planar Geometric Storyplan ac!l!

Lemma 1. There exist at least six frames, each containing a different
apex-pair and all four-cycles.

Lemma 2. There exists a pair from {A, B, C'} that is not nested.

We assume that A and B are not nested.
Lemma 3. Either A or B is drawn such that all six  are on the outer face

of the drawing without B (or A).
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(G Does Not Have a Planar Geometric Storyplan ac!l!

Lemma 3. Either A or B is drawn such that all six r are on the outer face
of the drawing without B (or A).

q

For how many of the six apex-pairs
can this work out?
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Lemma 3. Either A or B is drawn such that all six r are on the outer face
of the drawing without B (or A).
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(G Does Not Have a Planar Geometric Storyplan ac!l!

Lemma 3. Either A or B is drawn such that all six r are on the outer face
of the drawing without B (or A).

For how many of the six apex-pairs
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(G Does Not Have a Planar Geometric Storyplan ac!l!

Lemma 3. Either A or B is drawn such that all six r are on the outer face
of the drawing without B (or A).

For how many of the six apex-pairs
can this work out?
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(G Does Not Have a Planar Geometric Storyplan ac!l!

Lemma 3. Either A or B is drawn such that all six r are on the outer face
of the drawing without B (or A).

For how many of the six apex-pairs
can this work out?
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(G Does Not Have a Planar Geometric Storyplan ac!l!

Lemma 3. Either A or B is drawn such that all six r are on the outer face
of the drawing without B (or A).

For how many of the six apex-pairs
can this work out?

\ H, ¢ mustbein HiNHy NH3N Hy
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(G Does Not Have a Planar Geometric Storyplan ac!l!

Lemma 3. Either A or B is drawn such that all six r are on the outer face
of the drawing without B (or A).

For how many of the six apex-pairs
can this work out?

;q

Alexander Dobler, Maximilian Holzmiiller, Martin Nollenburg - Geometry Matters in Planar Storyplans



(G Does Not Have a Planar Geometric Storyplan ac!l!

Lemma 3. Either A or B is drawn such that all six r are on the outer face
of the drawing without B (or A).

For how many of the six apex-pairs
can this work out?

;q

r

Only works out for two sides! (same for concave A).
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(G Does Not Have a Planar Geometric Storyplan ac!l!

Lemma 3. Either A or B is drawn such that all six r are on the outer face
of the drawing without B (or A).

For how many of the six apex-pairs
can this work out?

;q

r

Only works out for two sides! (same for concave A).

But: six frames like this — must work for at least three sides.
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(G Does Not Have a Planar Geometric Storyplan ac!l!

Lemma 3. Either A or B is drawn such that all six r are on the outer face
of the drawing without B (or A).

For how many of the six apex-pairs
can this work out?

;q

r

Only works out for two sides! (same for concave A).

But: six frames like this — must work for at least three sides.

Contradiction!
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Outlook acllll

dplanar storyplan(G) — dplanar geometric storyplan(G)?
NO!

Computational complexity?
Still NP-hard
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Outlook acllll

dplanar storyplan(G) — dplanar geometric storyplan(G)?
NO!

Computational complexity?
Still NP-hard

Main open question:
Is the planar geometric storyplan problem in NP or dR-hard?
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Outlook ac!l

dplanar storyplan(G) — dplanar geometric storyplan(G)?
NO!

Computational complexity?
Still NP-hard

Main open question:
Is the planar geometric storyplan problem in NP or dR-hard?

Questions?

10 Alexander Dobler, Maximilian Holzmiiller, Martin Nollenburg - Geometry Matters in Planar Storyplans



