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Meijers and van Oosterom (2011)

Other possibilities
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D data sources
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Why higher dimensional information®?

* Full topology, i.e. all links exist

* Analyse using queries along all
dimensions

- Consistency of data

- Genericity, i.e. add anything that
makes sense as a dimension

* Nn-d data models

* n-d data structures

* n-d algorithms
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Why higher dimensional information®?

Functional

 Full topology, i.e. all links exist

* Analyse using queries along all
dimensions

- Consistency of data

 Genericity, i.e. add anything that
makes sense as a dimension

Technical

* n-d data models

* n-d data structures

* n-d algorithms
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Why higher dimensional information®?

Functional Technical
- Mathematically strong models that « Ongoing research on higher
work on any type of data and can dimensional models, structures and

be extended algorithms
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Why higher dimensional information®?

Functional Technical

- Mathematically strong models that - Ongoing research on higher
work on any data and can be dimensional models, structures and
extended algorithms
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P0ossible higher dimensional models

- Simplicial complexes (triangulations)

- Boundary representation

 Constructive solid geometry

- Nef polyhedra
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P0ossible higher dimensional models

- Simplicial complexes (triangulations)

- Boundary representation

 Constructive solid geometry

- Nef polyhedra



Generalised maps

Data model

Combinatorial (topological)
structure

How to store geometry?

How to store attributes?
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struct Dart {
Dart *xinvolutions[n+1];

b

struct Involution {
id dartl, dart2;

&




Why GIS data is “special”

- Storing geometry, topology and computed values

- Complex handling of attributes: numeric, text, classes

 Construction from invalid or non topological data

 Queries: geometric, topological, attribute based, or a combination

* Holes, in possibly every dimension > 0

« Disconnected objects
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The resulting model

PointEmbedding
coordinates : Point<d>

NCellEmbedding
incidentDart

embedd

Embedding

dimension: int
markersLock : Mutex

N

m

0...* consistsOf

. involution
ings utions

—

Marked

isGeometricallyEqualTo(e : Embedding) : bool
isGeometricallyDifferentTo(e : Embedding) : bool

markedLock : Mutex

0...* | embeddings

Spatiallndex

search(bbox : BoundingBox) : Embedding]]
insert(e : Embedding)

erase(e : Embedding)

size() : int

1 | index

G-Map

createPoint(p : Point<d>) : PointEmbedding
createEdge(points : PointEmbedding[]) : NCellEmbedding

extrude(e : NCellEmbedding, minValue : float, maxValue : fl

createNCell(boundaryCells : NCellEmbedding|[]) : NCellEmbedding

getMarker(markerNumber : int) : Marker

# markers | markers

Marker

value : bool
T ——

MarkerManager
markersinUse : booll]
managerLock : Mutex
getMarker() : int

oat)

manag
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r | freeMarker(markerNumber : int)
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Extruded data

Other possibilities
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Other possibilities

Extruded data
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Other possibilities

Extruded data
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Other possibilities



Other possibilities

Extruded data
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INn short

- Study of higher mathematical models (generalised maps)

- How can these be adapted/implemented for GIS data

* Developing useful operations
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