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Overview

e The Challenge of Digital Twins ’
e Discrete Global Grid Systems - a new approach to data |nt

e The Digital Nexus is already here ‘
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The Challenge of Digital Twins - Why are they hard to buila..

Resolutions

Multiplé' Formats
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Massively Scalable
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Multiple Data
Types

o

DGGS can bring massive value to Spati
Data Infrastructures in addressing the d
interoperability Challenge.

Multiple Multiple
Vertical Datums 4 Resolutions
-
Removing the need to reformat, resample \’
or perform multiple coordinate reference <
fransformations of the data before it can be Multiple
used in a Marine Digital Twin context. Dimensions
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Single Point in Polygon vs Polygon Complexity Test Point in Polygon vs Repeat Operations Test

(Process Time) (Process Time)
= Conventional Approach == TerraNexus == Conventional Approach == TerraNexus

{ 500

6
- 400
g 0 -
0 4 £ 300
£ 0
|_
0] 3 I:
0 o 200
s 2 o
o S

1 o 100

0= _’/

10 100 1000 10000 0 — =
1 10 100 1000

Number of Polygon Edges
Number of Repeat Observations

Pangaea é@ cheney Edesri feica uil@ [E2iEn SUN?Z(:E

|nn0V3th ns Pty Ltd PLATINUM SPONSORS 8 A P —— THE SCIENCE OF WHERE" Geosystems '.'

o

ORGANISED BY HHI &?.gﬁlx?g? ‘ % ’§3




C . . .., G spatial
Collaboration, Innovation and Resilience: Coundbst Rtk

AND Locate 25 -’ Championing a Digital Generation FIG i So A L

THE NATIONAL GEOSPATIAL CONFERENCE Brisbane Austra”a 6—10 Aprll

TerraNexus — A 4D DGGS solution

4D Indexing with real
world context baked in
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2D DGGS

* Discovery and selection/subsetting of data across collections is a simple index lookup usi
complex mathematical operations

* But... for 2D DGGS indexing only applies to the lateral (e.g.
differences

dimensions we
+57. 1l Me®— — — P —— .
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2D DGGS Zoneld's are fixed to the Earth Model (e.g. ellipsoidal Om level)
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3D DGGS

* Discovery and selection/subsetting of data across collections is a simple index lookup using a DGGS - not a
complex mathematical operations

* 3D DGGS enable a common spatial index that enables data infjgegration across ¢
not time.

Collection
(Datum C)

Tt vt o Lomsaoe Gkl 260 1313 GAT

2.7 m
Datum B

DGGS Zone
Centroid

DGGS Zone

( Datum A )

-37.9m

Datum A
3D DGGS

3D DGGS Zoneld's are fixed relative to the Earth Model (e.g. relative to the GRS80 Ellipsoid) - datgIIi
is indexed relative to the DGGS spatial context but not resampled
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® 4D (Spatio-Temporal) DGGS take the concept of 3D DGGS j
temporal dimension.

tessellated

® TerraNexus does this using a Tesseract (Hypercube) centred oh the Geodetic
Earth Centred Earth Fixed (ECEF) coordinate space and scaled to enclose the
entire Earth.

® Why do this?

® The advantage of tiling and indexing spatial objects is well established (not just
by the DGGS community)

® We are extending this indexing capability to include time.
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4D DGGS o _ _

* Discovery and selection/subsetting of data across collections is a simple index lookup using a DGGS - not a g
complex mathematical operations

* 4D DGGS enable a common space-time index that enables data integration acra
time.

DGGS Zone
Centroid

DGGS Zone

4D 5665 :
4D DGGS Zoneld's are fixed relative to the Earth Model (e.qg. relative to the GRS80 Ellipsoid) at

specific time intervals - data is spatially indexed relative to the DGGS spatial context but not
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TerraNexus OGC API DGGS Landing Page

(View as representation)
DGGRS Type DGGRS Name

2D (Surface)

2N (Suurfars)
4D (Spatio-Temporal)
3D (Volumetric)

3D (Volumetric)
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Data Harmonised across Vertical Datums, Time, Data I
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andards

ISO 19170 / OGC Topic 21 - DGGS

® Part 1 (published) - Core Data Model and 2D Equal Area DGGS
® Part 2 (draft) - 3D Equal Volume DGGS

® Part 3 (draft) - Spatio-Temporal DGGS

® Part 4 (draft) - Axis-Aligned DGGS

Standards Ena

OGC API Features

Integrity, Provenance

OGC API Processes -

GeoJSON IN Data
Features & Geometry JSON (JSON-FG)

Linked Data JSON (JSON-LD)

ISO 8601 - Date and time format
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The most relevant SDGs related to the p‘\tation ant
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