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numeric, character, 
date/time, 
bool, xml, json

Geometry, 
geography

tgeompoint, 
tgeogpoint, tint, 
tfloat, ttext, tbool

B-tree, hash, GiST, 
SP-GiST, GIN, BRIN

GiST, SP-GiST, 
BRIN GiST, SP-GiST

Comparison, 
transformation, 
casting, ...etc

topological, CRS, 
properties, overlay, 
...etc.  

trajectory, temporal 
properties, lifted 
predicates, aggregations

Scalar statistics & 
selectivity estimation

Grid-based 
statistics

Spatial grid + period 
bound histograms

https://mobilitydb.com/



Moving Features in Stream and Edge Processing

https://mobispaces.eu/



Moving Features in the Cloud

https://github.com/MobilityDB/MobilityDB-Azure



Visualizing Moving Features in QGIS

https://github.com/MobilityDB/MobilityDB-QGIS



Visualizing Moving Features in Deck.gl

https://github.com/MobilityDB/MobilityDB-Deck



MobilityDB Ecosystem



https://libmeos.org



https://libgeos.org



MobilityDB, MEOS, PyMEOS, and Friends
● MEOS enables a single code base for manipulating moving features in 

multiple programming environments and languages
● Thin wrappers for several programming languages

 MEOS.js

PyMEOS

JMEOS



https://docs.mobilitydb.com/MobilityDB/develop/



Connection between MobilityDB and MEOS

https://github.com/MobilityDB/MobilityDB/wiki/Building-MobilityDB-and-MEOS

MobilityDB SQL definition MobilityDB C definition



Connection between PyMEOS and MEOS

https://github.com/MobilityDB/PyMEOS/wiki/PyMEOS-Architecture

PyMEOS Classes PyMEOS CFFI Interface



MEOS API

https://docs.mobilitydb.com/libmeos/html/modules.html

. . .



Temporal Model: Data Structures

https://libmeos.org/documentation/datastructures/



MobilityDB and OGC’s Moving Features SWG
● MobilityDB aims at being 100% conformant with OGC’s MF standards
● MF-JSON support for many years

Extended for all temporal types: tbool, tint, tfloat, ttext
● OGC’s Simple Feature Access WKT and WKB extended for all temporal types
● WKB is essential in distributed environments such as the cloud: 

Processes need an efficient way to exchange information
● MF-API support is being done in the European project EMERALDS
● Essential component for enabling Mobility as a Service (MaaS)
● MobilityDB provides an open-source testbench for designing and implementing 

MF-SWG standards

https://emeralds-horizon.eu/



MobilityDB and OGC’s Moving Features API
● The API of MobilityDB is peer reviewed and published in two TODS 

publications:

MobilityDB: A mobility database based on PostgreSQL and PostGIS
E Zimányi, M Sakr, A Lesuisse
ACM Transactions on Database Systems (TODS) 45(4), pp 19:1--19:42, 2020

A foundation for representing and querying moving objects
RH Güting, MH Böhlen, M Erwig, CS Jensen, NA Lorentzos, M Schneider, M Vazirgiannis
ACM Transactions on Database Systems (TODS) 25 (1), 1-42, 2000

● Scientific basis for defining the MF-API

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jN9XqkQAAAAJ&citation_for_view=jN9XqkQAAAAJ:edDO8Oi4QzsC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=dy4wF5oAAAAJ&citation_for_view=dy4wF5oAAAAJ:u-x6o8ySG0sC


OGC Moving Features API
Rationale: split the development of the standard into three incremental phases

● P1: Retrieval of features and their attributes
○ Corresponding to operations in MF-Access and their temporal counterparts
○ Accessor functions, restriction functions (atX, minusX), from/to MF-JSON, speed, azimuth, …

● P2: Topological operations/predicates between pairs of features, where at least 
one is a moving feature

○ Lifted topological relationships, simple topological relationships, from/to WKT, WKB
○ Example: “intersection” between a geometry object (e.g., an administrative boundary) and a 

trajectory of a moving feature (e.g., a car, a person, a vessel, an aircraft, a hurricane).  

● P3: Advanced aggregation and analytical operations
○ Temporal aggregates (tcentroid, tmax, tsum, …), static aggregates (twAvg), simplify, …
○ Example: movement patterns between soccer players for defining proper tactics



Many thanks for your attention !



PyMEOS API


