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Geospatial vector data

Embeddings & SRAI library
OSM and Overture Maps data

Practical examples



ABOUT ME

Background: MSc in Data Science, part of the
Kraina.Al research group.

Open source contributor: co-developer of SRAI

Kamil Raczycki library, maintainer of QuackOSM and
OvertureMaestro libraries.

kamilraczyckil.com
)/ raczyckikamil Currently working as a Senior Data Scientist

(#)/raczeq specializing in geospatial analyses.
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Types of geospatial vector data

Points LineStrings Polygons
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VECTOR VS RASTER (SATELLITE)

Vector data is great for
modelling inside dense
\ st urban regions with rich and
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HOW CAN VECTOR DATA BE USED IN ML MODELS?

Machine Learning is optimized for working with numbers.
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EMBEDDINGS!

Embeddings are representations of
values or objects like text, images, audio

or geospatial data.
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REGION EMBEDDINGS




SRAI LIBRARY

-

srai

Spatial Representations for
Artificial Intelligence

The library created for geospatial
feature engineering and generating
region embeddings.




Define area
of interest

Regionalize
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.0 DIFFERENT FEATURES S\

What can you find inside the SRAI library?

Regionalizers: Loaders: Embedders:
OpenStreetMap, Count, Contextual
H3, S2, Voronoi, OvertureMaps, Count, Hex2Vec,
Admin Boundaries GTFS GeoVex, GTFS2Vec,

Highway2Vec



OPENSTREETMAP DATA
S

OSM data consists of 3
data elements:

e Nodes

e Ways

e Relations
Only nodes have
coordinates (lat / lon).
Everything else has to be
reconstructed.




OPENSTREETMAP DATA
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OPENSTREETMAP DATA

geometry aeroway amenity building healthcare historic landuse

feature_id
node/1269618045 POINT (21.08914 52.24265) None restaurant None None None None
node/1269640653 POINT (21.03589 52.20203) None fast_food None None None None
node/1269640664 POINT (21.03967 52.20219) None None None None None None
node/1270633772 POINT (20.9571 52.32017) None None None None None None
node/1270689059 POINT (21.06246 52.13417) None None None None None None
way/1358329361 POLYGON ((21.06142 52.24099, 21.06143 52.24099... None toilets  toilets None None None
way/1358329962 POLYGON ((21.03105 52.25706, 21.03107 52.25703... None None None None None garages
way/1358332342 POLYGON ((20.92473 52.20373, 20.9247 52.20367,... None parking None None None None
way/1358332343 POLYGON ((20.92505 52.20357,20.92513 52.20359... None parking None None None None

way/1358376631 POLYGON ((20.96831 52.25629, 20.96831 52.2563,... None parking None None None None



OVERTURE MAPS DATA

Overture Maps data has
a well-defined schema.

Data is distributed as
GeoParquet files every
month.

Datasets are partitioned
using theme/type pairs.
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OVERTURE MAPS DATA

geometry version sources

id
08019fffffffffff047dfb89a3c4b14d LINESTRING (-6.33486 52.25478,-6.33887 52.256... 0 [{property" ", 'dataset": 'OpenStreetMap), ...
08019fffffffffff047be35289e98060 LINESTRING (-6.33657 52.25383, -6.34007 52.256... 0 [{'property" ", 'dataset": 'OpenStreetMap), ...
084194adffffffff047fff2976eb9e18 LINESTRING (-0.18519 51.49496,-0.1847 51.4948... 0 [{property" ", 'dataset" 'OpenStreetMap), ...
084194adffffffff046fb689e755c681 LINESTRING (-0.07534 51.51346,-0.0755 51.5128... 0 [{property" ", 'dataset" 'OpenStreetMap), ...
089194ad14d7ffff047f373a11370670 LINESTRING (-0.12 51.50069, -0.12012 51.5007, ... 0 [{property"", 'dataset’: 'OpenStreetMap), ...
086194ad37ffffff046b7f6a4e072d20 LINESTRING (-0.07889 51.50727,-0.084 51.50705... 0 [{'property" ", 'dataset": 'OpenStreetMap), ...
086194ad37ffffff046bfcd3b02fef16  LINESTRING (-0.0968 51.50877,-0.09455 51.5089... 0 [{property" ", 'dataset" 'OpenStreetMap), ...
082194ffffffffff047f4f9d64e32154 LINESTRING (-0.10492 51.50439,-0.10161 51.504... 0 [{'property" ", 'dataset’: 'OpenStreetMap), ...
082194ffffffffff046b7f449df5cef3 LINESTRING (-0.14366 51.49584,-0.14358 51.496... 0 [{property", 'dataset’: 'OpenStreetMap, ...
081197ffffffffff047dfab323e684b3 LINESTRING (3.18966 51.34097, 3.19028 51.34133... 0 [{property" ", 'dataset’: 'OpenStreetMap), ...

2387 rows x 20 columns



PRACTICAL EXANPLES

London population density
Bicycle sharing stations locations

Airbnb listing prices




Tutorial materials

Kraina-ai/srai- Ct}

L]
tutorial
A tutorial for the SRAI library
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kraina-ai/srai-tutorial at geopython2025

A tutorial for the SRAI library. Contribute to kraina-ai/srai-tutorial
development by creating an account on GitHub.

) GitHub

Every notebook can be v
run on Google Colab! e
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