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Types of Mobility Data: Time-Varying Attributes

Position: tgeompoint, tgeogpoint

Speed: tfloat

Gear: tint

Road type (e.g., 'highway', 'primary' ...): ttext

Speed > 50: tbool
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Connected Car Data
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Connected Car Data
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Connected Car Data
Temporal Boolean
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Connected Car Data
Temporal Boolean

Temporal float
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Mobility Data: Traditional Data Format
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MobilityDB Compact Format
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MobilityDB Compact Format
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MobilityDB Compact Format
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16,000 records per trip
100 trip_id
1.6 million rows
165 MB

100 trip_id
100 rows
37 MB

Migrating Connected Car Data into MobilityDB
Compression rate 450% 
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MobilityDB Compact Format

Improvement over existing tools

● Compact data storage with lossless high 
compression rate

● Query speedup
● Compatible with PostgreSQL ecosystem

Novel benefits

● Interpolation
● Native mobility data types
● Rich mobility analytics API
● Significant reduction in development time
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SELECT MIN(fix_altitude), MAX(fix_altitude),   
  AVG(fix_altitude) 
FROM trips_feb;

+--------+-------------------+
|trip_id |speeddiff          |
+--------+-------------------+
|2cd61e90|-5.728162725492423 |
|516c534e|5.342059044492264  |
|6ac04b1c|-15.430977498010625|
|6c24f0a7|11.738490603453421 |
|6cb55b37|-14.722568277901456|
+--------+-------------------+

SELECT trip_id, twAvg(speed(transform(
  setSRID(trip, 4326), 31370)) - fix_speed) * 3.6 AS SpeedDiff
FROM trips_feb

Rich Mobility In-Database Analytics 

+---+-----+-----------------+
|min|max  |avg              |
+---+-----+-----------------+
|0  |175.8|39.23260869565219|
+---+-----+-----------------+
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Spatiotemporal Proximity: Smart Advertising
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Spatiotemporal Proximity: Smart Advertising

https://techcommunity.microsoft.com/t5/azure-database-for-postgresql/
analyzing-gps-trajectories-at-scale-with-postgres-mobilitydb-amp/ba-p/1859278
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WITH pointPair AS (
  SELECT tripID, pointID AS p1, t AS t1, geom AS geom1,
    lead(pointID, 1) OVER (PARTITION BY tripID ORDER BY pointID) AS p2,
    lead(t, 1) OVER (PARTITION BY tripID ORDER BY pointID) AS t2,
    lead(geom, 1) OVER (PARTITION BY tripID ORDER BY pointID) AS geom2    
  FROM gpsPoint
), segment AS (
  SELECT tripID, p1, p2, t1, t2, st_makeline(geom1, geom2) AS geom
  FROM pointPair WHERE p2 IS NOT NULL    
), approach AS (
  SELECT tripID, p1, p2, t1, t2, a.geom, st_intersection(
    a.geom, st_exteriorRing(st_buffer(b.geom, 30))) AS visibilityTogglePoint
  FROM segment a, billboard b WHERE st_dwithin(a.geom, b.geom, 30) )
SELECT tripID, p1, p2, t1, t2, geom, visibilityTogglePoint,
  (st_lineLocatePoint(geom, visibilityTogglePoint) * (t2 - t1)) + t1 visibilityToggleTime
FROM approach;
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MobilityDB: Connecting the Dots

SELECT tripID, pointID, billboardID
FROM gpsPoint a, billboard b
WHERE st_dwithin(a.geom, b.geom, 30);
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Spatiotemporal Proximity: Marine Data
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Map Matching: Continuous Trajectories  

Original observations Map-matched observations
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BerlinMOD Data Generator
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Multiresolution Grid: 10K instants per cell
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Multiresolution Grid: 1K instants per cell
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MobilityDB: Open Source based on OGC Standards

https://github.com/MobilityDB/
MobilityDB

https://www.osgeo.org/projects/
mobilitydb/

https://www.ogc.org/projects/
groups/movfeatswg 23

https://github.com/MobilityDB/MobilityDB
https://github.com/MobilityDB/MobilityDB
https://www.osgeo.org/projects/mobilitydb/
https://www.osgeo.org/projects/mobilitydb/
https://www.ogc.org/projects/groups/movfeatswg
https://www.ogc.org/projects/groups/movfeatswg


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/
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Mobility Data in Stream and Edge Processing

https://mobispaces.eu/
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Mobility Data in the Cloud

https://github.com/MobilityDB/MobilityDB-Azure
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Visualizing Mobility Data in QGIS

https://github.com/MobilityDB/MobilityDB-QGIS
27



Visualizing Mobility Data in Deck.gl

https://github.com/MobilityDB/MobilityDB-Deck
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MobilityDB Ecosystem
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https://libmeos.org 30



https://libgeos.org 31



MEOS Family
● MEOS enables a single code base for manipulating moving features in 

multiple programming environments and languages
● Thin wrappers for several programming languages
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https://docs.mobilitydb.com/MobilityDB/develop/ 33



Connection between MobilityDB and MEOS

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

MobilityDB SQL definition MobilityDB C definition
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Connection between PyMEOS and MEOS

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

PyMEOS Classes PyMEOS CFFI Interface
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MEOS API

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

. . .
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Temporal Model: Data Structures

https://libmeos.org/documentation/datastructures/ 37



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/ 38
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Many thanks for your attention !


