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Objective

Expose topological structures and their potential use
in computer-cartographic applications including

-Contouring
-Profile Searches
-Surface Generalization



Geographic Surfaces

e Continuous

e Single —Valued Function of 2 Variables (horizontal
and vertical)

* Variables denote position in geographic space

e Assumed to be contained within a single “closed
contour”

Topography is one example of a geographic surface



The Contouring Problem

 We have the ability to have numerous
discrete “sample points” to determine a
geographic surface

 The Challenge lies in connecting these points
into a CONTINUOUS smooth geographic
surface network that accurately depict and
model the “true” topography



Critical Points on a Closed Surface

e Peaks = Local Maxima

* Pits Local Minima

e Passes Mixed Equilibrium Saddle Points



Contour ' 48"

N

il




Cartesian Coordinate System

-+ 7



Wharntz Network of representing a geographic surface
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A contour tree is another way to representing a geographic surface

And depicts the adjacency relationships between a set of contour loops
=

Comtounr EBEnclosure Tres for the Area Depicted in
Eicraoare 1L

== As dm A, bhbat with & 1LO00—DOnit Contoimes Inmterval

== The Sorfeamce Trese of the Areaem with Elmvatiocon=s of
Ccriticocal Podints Plotted o Scale
ot

Figures @ar@Ds in Bundreds of anitg. ]
The Lower—cases lebtters indicate the oorrespondesnce
writcih Figumoe L.



How do we represent the physical
topography of the world around us
and what factors are important

e Relationships between adjoining points (this
area is higher in elevation than that area)

e Position of a particular point in regards to
other points



Surface Generalization: Where do we
draw the line?
To Include
or
To Not Include

 What is the application the model is being
created for and is it important to preserve fine
spatial details?



Generalization Procedure

Procedure to remove item without destroying relationship between points




Conclusions

e Computer cartography problems such as
surface generalization and surface networks

 Determining surface networks for DTM’s and
finding the necessary storage space to process
will pay off in savings in model analysis

 Operational programs based on these
concepts and approaches are needed



