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About Umotional

Technology company developing AI-based solutions for sustainable mobility
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Data Analytics & 
Optimization

Routing & 
Navigation

Apps & Tools



Let’s talk about Networks
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Mobility Happens on Networks

4

PHYSICAL/INFRASTRUCTURE networks LOGICAL/SERVICE networks
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networks help

UNDERSTAND
mobility data

1 STRUCTURE
mobility data
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Example Network-based Analysis
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Trips on each streetNoisy GPS points



Network-based Mobility Analytics
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Network analytics algorithms

Fast and flexible

Digitized transport networks

High-fidelity and computation-efficient



Building Digitized Transport Networks
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Maps
Digital elevation
Speed profiles
EV charging stations
Timetables
Tariff structures
PT stops
Bike sharing stations
…

Extract

Transform

Load/M
erge

Computation-efficient
network data structures
(Java/JVM, PostGIS, …)

Data importers
(Java, Python, Osmosis, Pandas, 
PostGIS, Hadoop/Spark…)

Data 
(OSM, GTFS, JDF, 
DATEX, SIRI, …)

1 2 3

No end-to-end off-the self tools yet – custom analytics pipeline needed



Example Transport Networks
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Prague cycling network
(209k nodes, 564k edges)

Prague intermodal transport network
(314k nodes, 674k edges)

OSM GPX TTFSRTM GTFS OSMJDF P+R GBFS ……
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Network-based Analytics Algorithms:
Network Matching



Network-Matching
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Network 
Matching
Algorithm

georeferenced data

transport network

network with 
matched data



Cycling Intensities
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# recorded trips per segment

Prague cycling network

100M+ GPS points

in collaboration with



Cycling Intensities
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Estimated average daily rides

Rides per segment

Data from 25 static bike 
counters

in collaboration with



Cycling Contraflows Analysis
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Additional 
analysis and 
data

Segments with 
recorded contraflows

Proposed infrastructure 
changes
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Air Quality Network Matching
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Flanders foot/cyclepath network

High-res pollution maps

Flanders Flanders foot/cyclepath network 
with pollutant concentrations

In collaboration with



Public Transport Network Matching
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Transaction data

ODIS Public transport network Ridership statistics
(per line segment and hours)

in collaboration
with
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Network-based Analytics Algorithms:
Route Planning



Route Planning

20

Many-to-Many

A

B

B

B

B

One-to-Many

One-to-OneA B

BA

BA
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Travel Times to the City Center

GPX tracks

Transport 
network

Routing 
algorithms

in collaboration
with
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Multimodal 
network

Multimodal 
routing algorithms

Public Transport Coverage Analysis



Analysis of B+R Potential (with train / metro / tram)
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Intermodal 
network

Intermodal routing 
algorithms

Can also be used for
analysing P+R potential



25

Street Attraction Index

GPX tracks

Cycleway 
network

Cycle routing 
algorithms



Towards Data-Driven Mobility Optimization
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Timetables Charging station placementCyclepath networks



Intermodal Route Planner
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anyroute.umotional.com



Wrap-Up
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1 Networks should be a core element of a MaaS data stack

Technology and expertise is ready—time to do it!

Networks enable deeper mobility analytics results

1

2
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umotional.com/analytics

Michal Jakob
michal@umotional.com

Thank you!


