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Summary

Introduction The Dimension Reduction Problem
Related Work The Dimension Representation Problem
L The Feature Restriction Problem
Conclusion How do we solve this?
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Introduction Collect different spatial objects into a single collection
Related Work

PLR Partitions Solves the problems | |
Conclusion Approach taken by Open Geospatial Consortium

No formal type de nition for collections
Operations on collections are not formally de ned
Ef ciency of operations?
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Spatial situations described are special cases of maps
Most approaches to modeling maps are collection approaches
Some attempts have been made to create a type for maps:

Raster maps (not general enough for our purposes)
Database data type approaches (collections)
Graph approaches (lack a formal de nition)

Spatial partitions (can only contain regions)
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Our Goal

Introduction De ne a formal type de nition for PLR partitions (point, line, and
Related Work region partitions)

PLR Partitions Approach

Conclusion

Partition the plane into point sets
Associate each point set with a label that identi es it

Allow labels to carry general thematic information
De ne constraints on the point sets
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Introduction Map each point in the plane to a speci c label | 2 24
Related Work

PLR Partitions

Conclusion De nition 1 A spatial mapping of type A is a total function

- R21 2A,

A is the set of labels corresponding to spatial features
Points not speci cally labeled receive the label ?
For the map below: A = f Canada;USA; Mexico; ?g
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Introduction Spatial mapping is insuf cient to de ne a PLR partition

Related Work Spatial features must be in some sense regular

PLR Paf_““ons We model spatial features as regular open point sets

Conclusion Problem: how to extract the point sets belonging to a spatial
feature?

Take the inverse spatial mapping of a label? No
We must be able to identify point sets belonging to a spatial

feature
Must de ne spatial mappings that discriminate between

types of spatial features
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How do we know a point belongs to a region?

Trivially, if the point has the same label as every point in its
neighborhood

In regular open point sets, a point is surrounded by points
that are in the set

isBasicRegion:= R?! B
IsBasicRegion(p) =( (P)= gnp (D)
Generally, every point in its neighborhood is trivially a region
with identical labels
isRegion:= R?! B
IsRegion(p) = Jf (q)jg2 N(p) * isBasicRegion(q) * (q)  (p)gj=1
'R%1 2A
r
(P =1 [qjg2 N(p)  isBasicRegion(q) " isRegion(p)g
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|ldentifying Spatial Features
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A point's label is unique in its neighborhood
isPoint := R>! B
isPoint(p) =] () qon (@i>0
p R 22 o
(M= O o (O
To identify a line, we rst remove the point and region labels :
S:=R?!I 2°
SEP= P (M@ e P
A line must extend in at least two directions from a point in its
Interior
isLine :== R?! B
IsLine(p) = 99;s2 N(p)jaé s * S(q)= S(s) * S(& 7 * (a) (p)
| - R? | f 2Ag
1(p) = £S(a)ja;s2 N(p) » isLine(p) * S(q) = S(s) * q6 s ™ S(q) 6 ?g
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g Spatial Features: Summary

Introduction De nition 2 Let be a spatial mapping of type A
Related Work (i) ()= 12" (regions)

PLR Par.titions i) ! ()= rbl(ZA) (region borders)
Conclusion (iii) ( ):: I 1(2A) (Iines)

iv) ! ():= |b1(2A) (line borders)
v ()= ,H2%)  (points)
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Introduction A spatial mapping is a PLR partition if:
Related Work

PLR Partitions
Conclusion

Its regions and lines are regular open sets
The borders between features carry the labels of all adjacent

features

De nition 3 A PLR partition is a spatial mapping of type A with:
i) 82 ():r=r1
i) 82 ():1=1
(i) 8b2! : p[bl=f ([Irlir2 ()" b @g
(iv) 8b2! : p[="f [lllil2 ()" b @
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clusions and Future Work

Introduction De ned the PLR partition spatial data model

Related Work _ _ _

PLR Partitions Solves the D!mens!on Reduction Problem
Conclusion Solves the Dimension Representation Problem

Solves the Feature Restriction Problem
General enough to model thematic maps in general

Future work: operations over PLR partitions

Because features are regular open point sets, we should be
able to prove closure over spatial operations (i.e., map

overlay)
Can speci caly de ne the semantics of PLR partition

operations
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