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; Con51der a typlcal graph draw1ng scenario.
Input a graph

({1 2,3,4%; (1, 2) (1, 3) (2 3),(2,4)}) °
- Output: a drawing of the graph

e need to find out where the . vertices are!
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| Some graphs are non- geometrlc
' Vertlces have no intrinsic geometrlc meanlng
z”It doesn t matter where they are drawn.

They selVe 10 illistrate the graph structure.
;These graphs are no fun,

Other graphs are geometric.

Vertices already have a location!

Butthen;what is left to be drawn?
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I don’t really care where it came from.

How can we represent it?

What do we do with it?
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SWaye .

- For instance, using probability
distributions

' Or u51ng reglons

"Or maybe as a
discrete set of
possibilities.

How about a function of
an uncertaln parameter?

Etce 0
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But no matter how we model uncertainty.

When the input to a geometric problem is
Juncertain, . .

...S0 1is the output!

How do we capture/store/describe/visualise
this output uncertainty?
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These are all very shapely thingsto show.

- We could show



What if I'm interested in comblnatorlal
information?




| What if I'm interested in comblnatorlal
information?

~Like, some sort of connectivity thing?




: What if I'm interested in comblnatorlal
information?

«like, some sort of connect1v1ty thing?

Say, a graph7 _




: What if I'm interested in comblnatorlal
information?

«like, some sort of connect1v1ty thing?

Say, a graph7 _

 We11, if a graph is defined'geometrically...




| What if I'm interested in comblnatorlal
information?

-~ Like, some sort of connectivity thing?

Say, a graph7 _

Well, if a graph is defined geometrically...

Then the graph structure is going to depend
on the exact location of the vertices.




| What if I'm interested in comblnatorlal
information?

-~ Like, some sort of connectivity thing?

Say, a graph7 _

Well, if a graph is defined geometrically...

Then the graph structure is going to depend
on the exact location of the vertices.

Can we also visualise this “combinatorial
uncertainty”’?




"~ DRAWING

UNCERTAINTY
GRAPHS
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- some uncertain points. |

#We . can try a few different possibilities.

Or look at the graph of all potential edges.

We can also mark all guaranteed edges.

But how do we draw this graph?.
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 Vertices should be in thelr uncertainty
regions, to show the connection.
#But we don't really care where exactly.

So, we can try to improve the visual quality.
using our favourlte quality cr1ter1a'

‘lee m1n1mlse cr0551ngs'

Yay!-

But wait, wasn’t that NP-hard?

Well... maybe.
We get more restrlctlve graph classes.

VITAL QUESTION Does the geometric structure'
make these graphs easier to draw?
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: OPEN PROBLEM Given a set of regions, can the
- potential MST graph be drawn in a planar way?

#...0r, with nice resolution?

...or, without small angles?

. ..maybe using circular arcs?

OPEN PROBLEM Count the number of open
problems this leads to. |
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L 0r consider the convex hull.

Again, there are different possibilities.

/Again,wecandraw the potential hull edges...

...and highlight the guaranteed hull edges. -

Additionally, we could direct the edges.
OPEN PROBLEM Draw this graph nicely
(and figure out what that means).
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; What is your favourite geometrlc graph?

Delaunay triangulation?
z”Gabrlel graph?
_ Travelllng Salesmén Tour?
;Shortest path graph7 '
Schlegel_dlagram?

OPEN PROBLEM Draw the uncertainty version
of your favourite geometric graph, using your
favourite optimisation criterion!




I would like to take this opportunity to
 briefly reiterate my main points.




THANK

B = :
i | ' § e
0. . = . |




