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Waves of Geospatial Data
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Lakehouse Architecture

5

Azure Data 
Lake 

Storage

Amazon 
S3

▪ Optimized Performance
▪ Data Consistency and 

Reliability

Data Quality

Open | Fast | Reliable 

Structured

Semi-structured

Unstructured

Streaming Google Cloud 
Storage

▪ Data Version Tracking
▪ Data Governance

Data Lineage 

▪ Feature Definition, 
Discovery and Sharing

▪ Feature Publishing and 
Drift Monitoring

Featurization



Mosaic Ecosystem
Easy + fast processing of very large geospatial datasets.
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• Uniquely leverages the power 
of Delta Lake on Databricks

• High performance through 
implementation of Apache 
Spark Java code generation

• Flexible for use with other 
libraries & partners

• Unlock AI/ML + advanced 
analytics capabilities of 
geospatial data on top of 
Databricks Lakehouse

https://delta.io/
https://spark.apache.org/
https://spark.apache.org/
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esri
(geometry-api-java)



Design & implementation
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• Spark Expressions for 
transforming, aggregating, 
indexing and joining spatial 
datasets

• Optimizations for performing 
spatial joins at scale

• Easy conversion between 
common spatial data 
encodings such as WKT, WKB 
and GeoJSON

• A choice of Scala, SQL, Python 
and R APIs

• Notebook mapping



Colocation of vessels
Unauthorized ship-to-ship transfer of goods

• Large volumes of positional data of 
vessels gathered from AIS transponders

• Identify if the vessels are near each other 
at the same point in time

• Applications in preventing criminal 
activity e.g. illegal exchange of goods or 
illegal fishing
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Colocation of vessels
Unauthorized ship-to-ship transfer of goods
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Naive approach
Distance Join
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- Cross product of all 
position pairs that 
occur at the same time

- Very costly
- Skewed on time axis 

can cause query never 
to finish

- Use index system (e.g. 
H3) to avoid endless 
compute

R < threshold



Naive approach
Long running job that ultimately fails



Buffer approach
Mosaic Polygon Intersection Join
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- Represent points as 
circles by buffering

- Index using Mosaic
- Run polygon 

intersection join using 
Mosaic
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Buffer approach
Install & enable Mosaic



Buffer approach
Buffer positions



Buffer approach
Index vessel data and z-order



Buffer approach
Join on index and only perform intersection if necessary



Line String approach
Mosaic Polygon Intersection Join
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- Connect the points 
into lines and buffer

- Index line polygons 
using Mosaic

- Run polygon 
intersection join using 
Mosaic



Line String approach
Mosaic Polygon Intersection Join



Processing OpenStreetMap data with Live Tables
Creating feature layers from OSM



Processing OpenStreetMap data with Live Tables
Creating feature layers from OSM



Purpose-built for Geospatial Analytics

Data Sharing & Ecosystem
Consume geospatial data from 
any data vendors and monetize 
insights through Delta sharing.

Solutions
Purpose built solution 
accelerators that address the 
highest value use-cases in 
many industry verticals.

Solution Partners
Experienced partners help 
accelerate solutions with 
Lakehouse in geospatial 
analytics domain.

Industry Collaboration
Integrated Lakehouse into 
multiple geospatial OSS 
projects in the market today.

Connectors & Data Models
Connectors to common data 
sources and solutions for 
common data models.

Databricks Product Aligned
Geospatial functionality coming to 
Databricks product natively and 
powered by Photon.



Geospatial Analytics on Lakehouse
Helping organizations build a data asset strategy to enable multiple use cases

All of Your Data Real-Time & Reliable

Any Cloud

Ingestion & 
Curation 

Tools

Analytics 
& AI 

Templates

Transactional Data

News

Log Data

Transportation  Data

Trades

AIS Data

Sales Data

Demographics

Routing Data

Solution 
Accelerators

Solution 
Accelerators

All of Your Use Cases

Transport & Logistics

• Colocation of vessels
• Aircraft landing delays
• Traffic congestion

• Flood risks
• Rooftop analysis
• Land parcel analysis
• Fraud

• Alternative Data
• Defence
• Route optimization
• Illegal exchange of 

goodsESG

Lakehouse Platform

Insurance

Public Sector
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Thank you
Milos Colic
Sr. Solutions Architect, 

Databricks
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■ Documentation
■ GitHub Repo

https://databrickslabs.github.io/mosaic/
https://github.com/databrickslabs/mosaic

