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GeoFoundation Exchange
(GFX) Data

35+ Datasets

* Road segments
* Neighbourhoods




- Dataset Silos: There is a disconnect
between geospatial datasets.

- Difficult and time consuming to perform -
complex geospatial queries.

- This results in missed opportunities to
combine geospatial data with external
data sources. g -
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Vision
Using ontologies to enable
a Smarter Community
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A Case Study:
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A Simple Algorithm:

- Select: Point A and Point B (Origin => Destination)

- Find the Road Segments in the Road Network that

define the shortest path between A and B.

- |dentify the Neighbourhoods the path goes through.

- |dentify the Land Use & LandCover types along the path.

- Locate the Points-of-interest "near” the path.
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Problem Context: Dataset Silos

- Select: Point A and Point B (Origin => Destination)

- Road network defined by connected Road Segments.
- Find the Road Segments in the Road Network that define

the shortest path between A and B. - Road segments not connected to Neighbourhoods.

- ldentify the Neighbourhoods the path goes through. ' - Road segments not connected to Land Use types.
- Identify the Land Use types along the path. - Road segments not connected to Land Cover types.

- |dentify the Land Cover types along the path. - Road segments not connected to Points-of-interest

- Locate the Points-of-interest “near” the path.
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What is an Ontology?

...and how can we use it to solve this problem?

- Ontology (computer science): a machine
interpretable artefact that formally defines the
semantics of a collection of concepts associated with
a domain of interest.

- Applications:
- Automated reasoning
- Data validation

- Semantic integration: a common language to integrate
data sources through a description of its domain

Application 1 Application 2

Interlingua
(Ontology)

Application 3 e Application N
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Describing the “Structure of the Knowledge” in the GFX with an
Ontology

- Select Point A and Point B.

Road Segment
- Find the road segments in the road network \
that define the shortest path between A and osdiear

B overlaps,
. near, contains,...

- ldentify the neighbourhoods along the road

Land Use
segments the path goes through. _Sunclassof_}#hasLandUse
X

- ldentify the land use types along the road
segments the path goes through. locatedOnParcel

hasLandUse

- Locate the points-of-interest “near” the path. Point of Interest
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Demo

( GSX (GeoSemantics Exchange)‘ Toronto, Ontario [
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Knowledge Graph

Pickering

Scarborough

Network Statistics
Total Nodes: Total Links: B

Road links:
Neighs: Neigh Link:
# of Landuse: Landuse Links:
# of LandCover: Landcover Link:

# of POls: POls Links:

Powered by Esri
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Knowledge Graph - Ontology Structure

Road Segment
xsd:string

Ontology Representation of A hasGFXRoadClassCode xsd:string
subClassOf
GFX Layers \ >l g

Road Segments, Neighbourhoods, Land Use, Land GFX:Road Segment _________..-name hasGFXRoadLevelCode
Cover, and Points of Interest are related to each other

spatially, but also have non-spatial relationships and

attributes of their own. hasRoadLevel

roadintersects,
roadNear

xsd:strini
overlaps, / 9
near, contains,... hasGFXLandUseClassCode

P GFX:Land Use ~
subClassOf name._ L
_— GFX:Neighbourhood —subCasmf—) Land Use r's xsd:string
name hasLandUse—> Classification

GFX:Road Level

f \ subClassOf
has7nduae hasLen§e xsd:string

locatedOnParcel

CLUMP

AAFC Classification
Classification hasGFXLandCoverCode

xsd:string

GFX:Point of
Interest

hasGFXPOIClassCode /
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ESRI GSX Ontology
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Next Steps

« Continued design improvements
.(efﬁuency, functionality)

* Integrate external data sources

Apply and adapt Esri prototype for
use cas
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iCity: Urban Informatics for
Sustainable Metropolitan Growth
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