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Planning (first algorithm)

Given: Image filename and center density d
Algorithm:
1. Load original image (with n pixels) & create blank output image
2. Choose ¢ = dn centers by randomly selecting pixels from the image
3. For each pixel:
o  For each center:

Compute distance from pixel to center
o  Set colour of pixel to colour of closest center

4. Save output image



Demo and Analysis

How much work is done? Let n denote the size of the image, n = width * height

1) Read image:

2) Choose centers:
3) Build new image:

4) Write out new image:




Can we do better?

The running time of the original algorithm:

What would be better?

Orchestrate a fill from each center,
growing out at the same rate.

© Each pixel is processed exactly once, not
once per center as before.

This means we can have lots of centers!




Design an Algorithm




Planning (new algorithm)

Given: Image filename and center density d

Algorithm:
1. Load original image (with n pixels) & create blank output image

2. Choose ¢ = dn centers by randomly selecting pixels from the image
3.

4. Save output image



New Data Structure: Graphs

e Representation of the “neighbour” (or other) relationship(s)

between entities
o “Nodes” / “Vertices” denote entities, “edges” denote relationships

Introduction to Graphs

Nodes / Vertices ek

\

'\ Edges

Reference:
Geeks for Geeks



https://www.geeksforgeeks.org/graph-data-structure-and-algorithms/

Introduction to Graphs:




Graphs - Example. |
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https://ubcmath.github.io/coursemap/

Grapns. A new maoael 10r
representing images

A Graph is a collection of vertices, and
edges between them. They're used as a
general model for many problems.

In our images every pixel is a vertex,
and every neighbour is an edge. How
many edges are there in the graph
representing the image on the left?

Our fast algorithm for Voronoi Art
mirrors a classic algorithm on graphs
called Breadth First Search.



Breadth First Search

Breadth-first search (BFS) is an algorithm for traversing or searching tree or
graph data structures. It starts at the tree root (or some arbitrary node of a
graph, ... ), and explores all of the neighbor nodes at the present depth prior

to moving on to the nodes at the next depth level. (--Wikipedia)


https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/Tree_data_structure
https://en.wikipedia.org/wiki/Graph_(data_structure)
https://en.wikipedia.org/wiki/Tree_(data_structure)#Terminology

The Office

Interaction graph of 18 main characters
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This graph can be used to quickly calculate
whether a given number is divisible by 7.

1.Start at the circle node at the top.

2.For each digit d in the given number,
follow d blue (solid) edges in
succession. As you move from one
digit to the next, follow 1 red (dashed)
edge.

3.If you end up back at the circle node,
your number is divisible by 7.
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