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INTEGRATION

Skeletonizing Polygons
Using PostGIS



DATA SET

Vegetation Layer « Water data extracted * Snake River

1:150,000



Previous
Simplification Results

Different Algorithms = Different Results

QGIS, PostGlS,

Mapshaper 0.7%
OpenJump

Douglas-Peucker Algorithm Visvalingam Algorithm
1:150,000



THE GOAL

Extract the center line of a river from
a polygon data set
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1:34,000






PostGIS/SFCGAL

PostGIS is a spatial database extender for PostgreSQL object-relational database.

SFCGAL is a C++ wrapper library around CGAL
that provides 2D and 3D geometric functions.

CGAL = The Computational Geometry Algorithms
Library



2D Straight Skeleton and Polygon
Offsetting

The straight skeleton of a polygon is defined by a
continuous shrinking process in which the edges of
the polygon are moved inwards parallel to themselves
at a constant speed.

As the edges move in this way, the vertices where pairs
of edges meet also move.

If one of these moving vertices collides with a nonadjacent
edge, the polygon is split in two by the collision.

The straight skeleton is the set of curves traced out

by the moving vertices in this process.




ST_StraightSkeleton — Compute a straight skeleton from a geometry

CREATE TABLE snake partskeleton AS
SELECT st_straightskeleton(snake_part.wkb geometry) AS wkb_geometry
FROM snake part;

ALTER TABLE snake partskeleton
OWNER TO postgres;
GRANT ALL ON TABLE snake partskeleton TO postgres;
GRANT SELECT ON TABLE snake_partskeleton TO pgselectonly;



Output

Problem: Need to get rid of the dangles




Possible Solutions

1. PostGIS - negative buffer and
St_crosses

2. GRASS GIS — remove dangles



PostGIS
negative buffer and st_crosses

(=
CEESRe )
. S0L query: b Store Delete
| select pid,wkb_geometry from snake_partskeleton_single,
| (select st_buffer(snake_part.wkb_geometry,(-1)::double precision)as geom from snake_part)as buff
where not(st_crosses(snake_partskeleton_single.wkb_geometry,buff.geom))
(L =2 ] [+
1678 rows, 34.5 seconds Clear
Result:
‘ | pid wkb_geometry E
1 382 01020000209E0...
2 383 01020000209E0...
3 1640 01020000209E0...
4 1641 01020000209E0...
5 1642 01020000209B0... @

® Load az new layer

Column with unique | Retrieve
integer values id b Geametry column | wkb_geometry] bt columns
Layer name (prefix) Load now!

Avoid selecting by feature id

Close






PostGIS
negative buffer and st_crosses




Increase buffer — loose parts



Using simplified polygon layer




GRASS GIS via QGIS

ERASS Toal

Modules Tree Modules List Browser

o7

Teton/Angi

S5 MODLULES -
shell - GRASS shell

Create new GRASS location and transfer data into it
File management

Region settings

Projection management

Raster

- Vector

=} Develop map

t- Topology management

=} Toolset for deaning topology of vector map

g v.clean.break - Break lines at each intersection of vector

v.dean.snap - Snap lines to vertex in threshold

v.dean.rmdangles - Remove dangles

Modules Tree Modules List | Browser k

wv.dean.chdangles - Change the type of boundary dangle to line
w.dean.rmbridge - Remove bridges connecting area and island or 2 islands
w.dean.chbridge - Change the type of bridges connecting area and island or 2 islands from boundary to line Module: v.dean.rmdangles
w.clean.rmdupl - Remove duplicate lines {pay attention to categories!) DDtiOI"IS Output Manual
w.clean.rmdac - Remove duplicate area centroids

w.clean.bpol - Break (topologically dean) polygons {imported from non topological format, like ShapeFile). Boundaries .
Mame of input vector map

w.clean.prune - Remove vertices in threshold from lines and boundaries, boundary is pruned only if topology is not d

v.clean.rmarea - Remove small areas, the longest boundary with adjacent area is removed canke r Ieton_single { sanke r Ieton_single @Angie 1 line } -
w.clean.rmline - Remove all lines or boundaries of zero length

ddddddddddd

g v.clean.rmsa - Remove small angles between lines at nodes

- Change the type of geometry elements Threshold
Manage features

Generalization 200

Database connection

Spatial analysis

Change field

Work with vector points

Veector update by other maps

ReportsF:—‘d statistics Mame for output vector map
[~ Imagery

£

i |skeleton_dean200|
Convert coordinates

Help

Run Close




Tool = v.clean.rmdangle

A line/boundary is considered to be a dangle if no other
line of given type is on at least one end node.

The rmdangle tool deletes a dangle if the length is
shorter than thresh or thresh < 0.



Threshold = 100 Threshold = 200’




Using simplified polygon layer
Threshold =100°  Threshold = 200




Remember THE GOAL
Extract the center line of a river from a
polygon data set

simplified polygon



Next Steps

« ST ApproximateMedialAxis

e Use to create a stream flow
network?

» Use for labeling purposes on
maps and mapserver



Questions?

Angie Rudolph, GISP

angie@greenwoodmap.com
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