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Why a DBMS approach?

At odayds common practice: speci f]
with specific tools (libraries) for that format

A specific files formats are sub-optimal data management:

A multi-user (access and some update)

A scalability (not nice to process 60.000 AHN2 files)

Aintegrate data (types: vector, raster, admin)
Abwor k around6é could be developed
Ano reason why point cloud can not be supported efficient in DBMS
Aper haps 6mi x6 of bot h:bloakse file

Apoint clouds are a bit similar to raster data :
sampling nature, huge volumes, relatively static

Apoint clouds are a bit similar to vector data :
arbitrary xyz locations and may have other attributes
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Standardization of point clouds? -

A1SO/OGC spatial data: m

A at abstract/generic level, 2 types of spatial representations: features
and coverages

A at next level (ADT leve)), 2 types: vector and raster, but perhaps
points clouds should be added

A at implementation/ encoding level, many different formats

(for all three data types)
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A points in nD space and not per se limited to x,y,z
(n ordinates of point which may also have m attributes)
A make fit in future 1ISO 19107
A note: nD point clouds are very generic;
e.g. also cover moving object point data: x,y,z,t (id) series.
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Overview

Motivation: nD-PointCloud
Space Filling Curves
Operations

DBMS interface
Conclusion
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Motivation nD -PointCloud in DBMS

Apoint cloud data sets are often used for monitoring
A dynamic point clouds
A time added as additional organizing dimension

Aorganizing point c¢cloud data in |
approach to manage large data sets
A LoD: discrete (multi-scale) or continuous (vario-scale)
A scale treated as additional organizing dimension

Ahow to manage higher dimensional point clouds (4D, 5D)
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Dynamic Point Clouds

Apoint clouds are generated every day, hour, minute
Ar epeated scans of the same area
Atime as selective as the spatial component or needed in

integrated space i time selections
Acurrent DBMS solutions designed for static point clouds
Amanagement is still a challenge
Aexample Sand Engine time series Dutch coast, Deltares

(see Psomadaki et al, 2016) MSc thesis TU Delft.
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Scale as dimension

Coarse

Aless obvious than time
Adata pyramids

(Level of Detail/ Multi-scale)
Awell-known from raster data
Aresults in discrete

number of levels (multi-scale)  .uie
Alevel could be considered i

as additional dimension

o, Levell

level
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Point cloud data pyramid

Aoverview queries just want top -subset
Adetailed queries part of bottom -subset
Aorganize in data pyramid

2D schematic view, data bl oc kdeasity
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every next higher level, density 2k times less (2D A 4, 3D A 8)
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Data pyramid/multi  -scale

A allows fast spatial searching including LoD selection

A the further away from viewer
the lesser points selected (i.e. Perspective view query
the higher level blocks/points)

A drawbacks:
1. discrete number of levels
2. bottom-up filling, unbalanced top =~ ———-2&—+ A 1 - . .
3. point random assigned to level
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DI screte LoDOs are v

http://ahn2.pointclouds.nl : 640.000.000.000 points on-line 3D viewer

3D web-viewer ahn2.pointclouds.nl (640.000.000.000 points)
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