
Quadtrees

Image Processing

Spatial Queries

Compressed Quadtrees

Mesh Generation

Quadtrees and Their Applications

Anthony D’Angelo

Carleton University

anthony.dangelo@carleton.ca

October 30, 2016

Anthony D’Angelo Quadtrees and Their Applications



Quadtrees

Image Processing

Spatial Queries

Compressed Quadtrees

Mesh Generation

Overview

1 Quadtrees

2 Image Processing

3 Spatial Queries
Point Quadtrees
Point-Region Quadtrees
Quadtrees for Polygons
Queries

4 Compressed Quadtrees

5 Mesh Generation
Balanced Quadtrees
Quadtrees ! Triangulations

Anthony D’Angelo Quadtrees and Their Applications



Quadtrees

Image Processing

Spatial Queries

Compressed Quadtrees

Mesh Generation

Basic Idea

Figure 1 : The quadtree: a hierarchical spatial data structure

Anthony D’Angelo Quadtrees and Their Applications



Quadtrees

Image Processing

Spatial Queries

Compressed Quadtrees

Mesh Generation

Basic Idea

Figure 1 : The quadtree: a hierarchical spatial data structure

Anthony D’Angelo Quadtrees and Their Applications



Quadtrees

Image Processing

Spatial Queries

Compressed Quadtrees

Mesh Generation

Basic Idea

Figure 1 : The quadtree: a hierarchical spatial data structure

Anthony D’Angelo Quadtrees and Their Applications



Quadtrees

Image Processing

Spatial Queries

Compressed Quadtrees

Mesh Generation

Basic Idea

Figure 1 : The quadtree: a hierarchical spatial data structure

Anthony D’Angelo Quadtrees and Their Applications



Quadtrees

Image Processing

Spatial Queries

Compressed Quadtrees

Mesh Generation

Space-Filling Curves

Figure 2 : Z-curves for 2x2, 4x4, and 8x8 grids [1, 3]
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square (or a corner)
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Figure 8 : Example of capturing features in a PM
quadtree [7]

! Subdivide until a
single line segment per
square...
! ...unless the
segments meet at a
vertex in the block
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