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01. Data definition



Vector Geo Data

Vector
detailed 

geometries
🏙 🛣

Raster
pixels 🛰 🌧



Types of data

Roads and 
Streets

Landmarks and 
Points of Interest

Buildings & 
Infrastructure

Mobility data

Describing paths where 
people move

Traffic attractors

What is built around us? 
GTFS schedules, 
GPS trajectories



OpenStreetMap
Public, crowdsourced, 

unstructured

Sources

Overture Maps
Public, governed, 

structured with schema

Public datasets
Wikipedia articles, open 

data portals

Private datasets
GPS trajectories, locations 

reviews, traffic & sales data
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How to embed the data?

github.com/kraina-ai/srai

kraina-ai.github.io/srai

Area Regions

Features Embeddings

http://github.com/kraina-ai/srai
http://kraina-ai.github.io/srai


How to embed the data?

CountEmbedder & ContextualCountEmbedder

https://kraina-ai.github.io/srai/latest/examples/embedders/count_embedder/
https://kraina-ai.github.io/srai/latest/examples/embedders/contextual_count_embedder/


03. Available models



2018

sentiance.com/loc2vec-learning-location-embeddings-w-tr
iplet-loss-networks

Loc2Vec

Sentiance

No official implementation
Open Source: surya501, angus-spence, VasixG

http://sentiance.com/loc2vec-learning-location-embeddings-w-triplet-loss-networks
http://sentiance.com/loc2vec-learning-location-embeddings-w-triplet-loss-networks
https://github.com/surya501/loc2vec
https://github.com/angus-spence/loc2vec
https://github.com/VasixG/loc2vec
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Loc2Vec



2021

DOI: 10.1145/3486635.3491076

Hex2Vec

Szymon Woźniak, Piotr Szymański

Official implementation: Hex2VecEmbedder in SRAI

https://dl.acm.org/doi/10.1145/3486635.3491076
https://kraina-ai.github.io/srai/latest/examples/embedders/hex2vec_embedder/
https://github.com/kraina-ai/srai
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2023

DOI: 10.1145/3615886.3627750

GeoVex

Daniele Donghi, Anne Morvan - Expedia Group

No official implementation
Open Source: GeoVexEmbedder in SRAI by Maxwell Schrader

https://dl.acm.org/doi/10.1145/3615886.3627750
https://kraina-ai.github.io/srai/latest/examples/embedders/geovex_embedder/
https://github.com/kraina-ai/srai
https://github.com/mschrader15
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GeoVex



2025

DOI: 10.1145/3787217

S2Vec

Shushman Choudhury et al - Google

No official implementation
Open Source: S2VecEmbedder in SRAI by Hubert Kriebitzsch

https://dl.acm.org/doi/10.1145/3787217
https://kraina-ai.github.io/srai/latest/examples/embedders/s2vec_embedder/
https://github.com/kraina-ai/srai
https://github.com/hubkrieb
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How to check if 
those embeddings 
are useful?



OBSR: Open Benchmark for Spatial Representations



OBSR: Open Benchmark for Spatial Representations



Future 
Directions
- Combine modalities - secured financial grant

- Utilize traffic / social context

- Incorporate historic changes in the data

- Prepare more benchmarks for urban-related 

tasks
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