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Problem Statement

Many variants on circle packing exist, we will look at two of them:

1. Filling a domain with n circles of maximum radius

2. Find radii of circles which satisfy a tangency condition

NP-Hard optimization problem

In report: Applications to mesh generation and modeling granular materials/isostatic circle packings



Filling a Square with Circles

Given a unit square, how large of a  radius can n circles 

have and still fit?

Reformulation: find the locations of n points in the unit 

square such that the minimum distance between any two 

points is maximized



Approach 1: Energy Minimization

Observe that the problem restatement behaves similarly to 

electrons in a potential well

Minimize total energy to find packing



Energy-Minimal Packing Examples



Quadratic Programming

Note the following reduction to a mathematical programming problem:

Use specialized solvers which take advantage of geometry



Satisfying Tangency Conditions

Given a graph  K, find a circle packing P whose 

tangency graph is K

Generally motivated by applications to 

conformal mappings



Angle Sums and Flowers



The Algorithm



Conformal Mappings

A conformal map is a map which is locally angle-preserving.

Intuitively it maps infinitesimal circles to infinitesimal circles.

What if we map larger circles to larger circles?



Mercator Projection



Let K be a triangulation of an oriented topological surface.  Then there exists an essentially unique circle 

packing P_k for K in the unit disk.

A Key Theorem



Converging to a Riemann Mapping

Tile the entire plane with a hexagonal circle packing of 

circles with radius ε.

Carve out portion which fills domain Ω and let K be its 

tangency graph.

Find packing for K in unit disk.
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Mesh Generation


