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Intro to geo data



Lorem ipsum dolor sit amet, consectetur

adipiscing elit. Vivamus sed vestibulum nunc,

eget aliquam felis. Sed nunc purus, accumsan

sit amet dictum in, ornare in dui. Ut imperdiet

ante eros, sed porta ex eleifend ac. Donec non

porttitor leo. Nulla luctus ex lacus, ut scelerisque

odio semper nec. Vestibulum posuere eros quis

felis viverra mattis.
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LineStringPoint Polygon

... and MultiPoint, MultiLineString, MultiPolygon, GeometryCollection

OGC Simple Features



Where is geo data used?



Research
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 EV Station heatmap for Prague
Trained with data  from Amsterdam
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Research
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Public Interest
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https://preparecenter.org/story/openstreetmap-in-
humanitarian-response/
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Where is geo data used?

https://carto.com/blog/how-asda-uses-location-
intelligence-site-selection



Research
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Public Interest
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Business
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Gaming

 |  | 
Image from City Bus Manager Steam page

Where is geo data used?



OpenStreetMap
 Buildings

 Roads

 Water

 Land Use

 POIs

& more







Node

OSM data model
Way Relation

https://wiki.openstreetmap.org/wiki/Stats
https://wiki.openstreetmap.org/wiki/Stats
https://wiki.openstreetmap.org/wiki/Stats


Node

OSM data model
Way Relation

Point LineString

Closed LineStringPolygon

Polygon with holes
MultiPolygon

https://wiki.openstreetmap.org/wiki/Stats
https://wiki.openstreetmap.org/wiki/Stats
https://wiki.openstreetmap.org/wiki/Stats


Source: https://wiki.openstreetmap.org/wiki/Stats
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How to get the data?
Overpass API

Dedicated query language
Simple to use
Available over HTTP

Download PBF extracts
Can download small extracts or the
whole planet
Have to be processed

Download GeoParquet data
Only selected layers (for now)



Overpass Turbo



Geofabrik extracts



SliceOSM



Example scenario



Example scenario

Let’s develop a game with OSM data!



Last‑Mile Mayhem

Run a chaotic multimodal parcel empire

where the hardest part is the last mile



Introduction to
human geography
Lorem ipsum dolor sit amet, consectetur adipiscing elit.
Vivamus sed vestibulum nunc, eget aliquam felis. Sed nunc
purus, accumsan sit amet dictum in, ornare in dui. Ut imperdiet
ante eros, sed porta ex eleifend ac. Donec non porttitor leo.
Nulla luctus ex lacus, ut scelerisque odio semper nec.
Vestibulum posuere eros quis felis viverra mattis. Ut turpis
nunc, imperdiet a lorem nec, feugiat vulputate lectus.

Plan:
 Test gameplay in a single city

Step 1: Prototype
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Plan:
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Solution:
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Step 1: Prototype





Convenience shop
shop=convenience

Delivery locations
building=residential

Post office
amenity=post_office

Restaurants
amenity=restaurant

Area 1

Area 2





WAITING FOR OSMNX TO
FINISH DOWNLOADING DATA
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Perth

Adelaide
Melbourne

Sydney

Brisbane

Darwin
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Plan:
 Get data for the whole country 

Solution:
Use OSMnx (again ?) 
Use GDAL 
Use PyOsmium

Step 2: Scale up



WAITING FOR OSMNX TO
FINISH DOWNLOADING DATA

PARSING

PYOSMIUM



OpenStreetMap data
is hard to read at scale*

Problem

*in Python ecosystem
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 No GDAL / Spark
 Runs on a single machine

 Fast

Ideal solution
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Mar
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Apr Jun Jul Dec

QuackOSM
release

Added
ST_ReadOSM

Development time

DuckDB spatial
release

Worked on improving
loading OSM data



QuackOSM

Download data
from OSM

Reconstruct
geometries

with DuckDB

Save as
GeoParquet





Installs without any external dependencies

Just run any of these commands - say goodbye to
installing GDAL

pip install quackosm[cli]

uv add quackosm[cli]

conda install conda-forge::quackosm

  QuackOSM



Transforms PBF files into GeoParquet format
without memory limitations

Library automatically offloads bigger-than-memory
transformations to disk, using DuckDB

  QuackOSM



Transforms PBF files into GeoParquet format
without memory limitations

convert_pbf_to_parquet()
convert_geometry_to_parquet()

convert_osm_extract_to_parquet()

Available base functions

  QuackOSM

Existing file

Find by geometry

Find by
string query



Integrates with GeoPandas and DuckDB

convert_pbf_to_geodataframe()
convert_geometry_to_geodataframe()

convert_osm_extract_to_geodataframe()

convert_pbf_to_duckdb()
convert_geometry_to_duckdb()

convert_osm_extract_to_duckdb()

  QuackOSM



Can be run as CLI

$ QuackOSM -h
Usage: QuackOSM [OPTIONS] PBF file path 

$ QuackOSM --geom-filter-geocode Paris 
  --osm-tags-filter '{"building": true}'

  QuackOSM



Automatically matches PBF extracts for a
given geometry from multiple sources

  QuackOSM



  QuackOSM
Can filter data based on geometry and tags



  QuackOSM
Can filter data based on geometry and tags

 & 



Can filter data based on geometry and tags

  QuackOSM



Can filter data based on geometry and tags

  QuackOSM



Dependency stack



Dependency stack

Pooch
Polars



DuckDB



DuckDB





https://towardsdatascience.com/how-to-read-osm-data-with-duckdb-ffeb15197390/


GeoArrow

Graphic from Joris Van den Bossche presentation

https://jorisvandenbossche.github.io/talks/2022_FOSS4G_geoarrow/#14


GeoArrow

This is required

This is optional



GeoArrow



Alternatives



esy.osm.shape PBF Protobuf reader

OSMnx Overpass Most popular library

PyDriosm PBF GDAL-based

PyOsmium PBF  C++ reader

Pyrosm PBF Cython reader

Alternatives 1/2

  QuackOSM



Apache Sedona PBF Spark-based PBF file reader (v1.7.1)

LayerCake GeoParquet Buildings, highways, boundaries,
settlements (for now)

Alternatives 2/2

  QuackOSM



Benchmark



Benchmark - read buildings (processing time) 1/2

Time overhead Quick catch-up

  QuackOSM



Benchmark - read buildings (processing time) 2/2

Other libraries fail

  QuackOSM

Only 11 minutes



Benchmark - read buildings (download size)

  QuackOSM

8x more!



https://github.com/RaczeQ/osm-python-readers-benchmark
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Example (real world)
use case



Prague EV charging stations ML model

https://kraina-ai.github.io/srai/latest/examples/use_cases/simple_machine_learning_with_overture_maps_data/

 +  = 

https://kraina-ai.github.io/srai/latest/examples/use_cases/simple_machine_learning_with_overture_maps_data/


Prague EV charging stations ML model

Download data for
Amsterdam

https://kraina-ai.github.io/srai/latest/examples/use_cases/simple_machine_learning_with_overture_maps_data/

https://kraina-ai.github.io/srai/latest/examples/use_cases/simple_machine_learning_with_overture_maps_data/


Prague EV charging stations ML model

Download data for
Amsterdam

Assign distance from
station outwards

https://kraina-ai.github.io/srai/latest/examples/use_cases/simple_machine_learning_with_overture_maps_data/

https://kraina-ai.github.io/srai/latest/examples/use_cases/simple_machine_learning_with_overture_maps_data/


Prague EV charging stations ML model

Download data for
Amsterdam

Assign distance from
station outwards

Train the model with spatial
features and apply to Prague

https://kraina-ai.github.io/srai/latest/examples/use_cases/simple_machine_learning_with_overture_maps_data/

https://kraina-ai.github.io/srai/latest/examples/use_cases/simple_machine_learning_with_overture_maps_data/
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Thank you for the attention! Questions?
pip install quackosm[cli]

conda install conda-forge::quackosm

https://github.com/kraina-ai/quackosm/

kamilraczycki.com
/raczyckikamil
/raczeq

Slides available on
PyData Global pretalx
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