Streamlining Geospatial Machine Learning

srai

Introduction

Spatial Representations for Artificial Intelligence (srai) is
a Python library for working with geospatial data. The
library can download geospatial data, split a given area
into micro-regions using multiple algorithms and train an
embedding model using various architectures. It includes
baseline models as well as more complex methods from
published works. Those capabilities make it possible to
use srai in a complete pipeline for geospatial task solving.
We hope our library will take the first steps to standardize

the geospatial Al domain. The library is fully open-source

and published under Apache 2.0 license.

Library design

The srai library is organized around four main compo-

nents:

® Loader - loading geospatial features from a given

source and pre-processing them,

® Regionalizer - splitting a given area into
micro-regions,

©® Joiner - matching loaded features with regions based

on a given spatial predicate,

o Embedder - embedding regions into a vector space
based on features matched to them.

Those components create a complete pipeline for learning
representations for geospatial data. Solving the final task
can be obtained using any machine learning or deep learn-

ing library.
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Figure 1: Overview of library design
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Loaders

e OSM tags - downloading tags specified by a filter for
a glven area.

e OSM networks - downloading structured networks as
a graph.

e OSM tiles - downloading tiles with maps as images.

e GTFS - loading data from GTFS feeds and
computing public transport offer for stops.

e GeoParquet - loading geospatial data from

geoparquet files.
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Figure 3: Road network obtained with OSM networks

loader

Regionalizers

e H3 and S2 - hierarchical spatial indices.

e \oronoi - data-driven based on Voronoi cells.

e Administrative boundaries - based on administrative
boundaries from OSM.

e Slippy map - regions, which match with OSM map
tiles.

Figure 4: Regionalization based on administrative bound-

aries

Pre-trained models

Some of the embedders are trainable and we provide an
option to save a pre-trained embedder to a file and quickly
load it. We also share a selection of pre-trained hex2vec
models and intend to extend this list in time.
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Embedders

e Count - feature counts in regions,

e Contextual Count - contextualized feature counts|1],
o Hex2Vec - OSM tags|2],

e Highway2Vec - road network segments|3],

e GTFS2Vec - public transport offer[4].
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Figure 5: Embeddings for H3 cells obtained with hex2vec

Future improvements

Pre-calculated embeddings
Fine-tuning

Datasets and benchmarks

Summary and conclusions

We present a new library for geospatial data processing
and machine learning. We cover the whole pipeline for
most geospatial tasks based on OSM data. We intend to
expand it in multiple areas, bringing us closer to the pri-
mary goal of geospatial Al domain standardization. We
believe our work will benefit the whole community and be
the foundation for geospatial algorithms and models’ uni-
fication, reproducibility, and reusability.
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