Network-based Mobilit\/ Analytics

Michal Jakob
Founder & CEQO

m motional

umotional.com



About Umotional

Technology company developing Al-based solutions for sustainable mobility
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Let’s talk about Networks



Mobility Happens on Networks
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PHYSICAL/INFRASTRUCTURE networks
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Example Network-based Analysis
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Network-based Mobility Analytics

Digitized transport networks Network analytics algorithms

[

High-fidelity and computation-efficient Fast and flexible




Building Digitized Transport Networks

Maps

Digital elevation

Speed profiles = )
EV charging stations = o
Timetables 18 E
Tariff structures <. o
PT stops 3 0g

Bike sharing stations

Data Data importers Computation-efficient
(OSM, GTFS, JDF, (Java, Python, Osmosis, Pandas, network data structures
DATEX, SIRI, ...) PostGIS, Hadoop/Spark...) (Java/JVM, PostGIS, ...)

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



Example Transport Networks
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Prague cycling network Prague intermodal transport network
(209k nodes, 564k edges) (314k nodes, 674k edges)
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Network-based Analytics Algorithms:
Network Matching

umotional.com
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Network-Matching

georeferenced data

Network

Matching

Algorithm
.\./"\/.
\.//\ f.’\ network with
./>-/—\.<.T matched data

transport network



Cycling Intensities

100M+ GPS5 points
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Cycling Intensities

Rides per segment
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Cycling Contraflows Analysis

PRA|G

Additional
analysis and
data
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Segments with Proposed infrastructure
recorded contraflows changes
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Public Transport Network Matching s« <ODIS

Koordinator ODIS s.r.o.

Transaction data

linka = spo = ndstupni zastavka = vystupni zastdvka = &as nastupy = profil zakazniki
900231 40 Klimkovice,, hibitov Klimkovice,Josefovice,rozc. 15:05 dospély 15+
862781 228 Mosty u Jablunkova, Obecni tfac Mosty u Jablunkova,, Lupinsk 20:44 dospély 15+
900253 61 Opava, Vychodni nddraZi Oldfisov, U Kfize 16:22 dospély 15+
862783 238 Jablunkov,,aut.st. Trinec,,aut.st. 20:51 dospély 15+
880644 211 Stramberk,,sidl.Bariny Stramberk,Libotin koupalisté 8:03 senior nad 70 le
880644 312 Stramberk,Libotin, koupalisté Stramberk,,sidl.Bariny 10:44 senior nad 70 le
862783 202 Pisetnd,, skola Trinec,,aut.st. 4:40 dospély 15+
862783 227 Trinec,,aut.st.pod Kanadou Jablunkov,,aut.st. 14:15 dospély 15+
862783 229 Jablunkov,,aut.st. Pisecna,,skola 15:03 dospély 15+
880697 218 Zivotice u N.Jitina,,obecni Gifad Novy Ji¢in,,Bezrutova 12:32 senior nad 70 le
880665 223 Novy Jitin,,Bezrucova Zivotice u N.Ji¢ina,,obecni ui 14:15 senior nad 70 le
862783 238  Trinec,lyibice,ndm.T.G.Masaryka Tfinec,,aut.st.pod Kanadou 21:12 dospély 15+
880621 208 Piibor, Tatra Novy Jitin,,SUS 5:44 student 15-26
862783 226  Trinec,lyZbice,ndm.T.G.Masaryka Tfinec,,aut.st.pod Kanadou 13:19 dospély 15+
862771 223 Trinec,,aut.st.pod Kanadou Tiinec,,aut.st. 22:15 dospély 15+
900245 6 Hradec n.Moravici,Zimrovice,res Hradec n.Moravici, zdmek  7:01 senior nad 70 le
885611 14 Studénka,,zel.st. Studénka,,jesle 14:07 dospély 15+
910675 232 Bitov,,Obecni diim Bilovec,Lubojaty,rozc Klimko 12:25 dospély 15+
910672 232  Bilovec,Lubojaty,rozc.Klimkovice Ostrava,Svinov,mosty dolnf z 12:29 dospély 15+
910671 335 Klimkovice,,centrum Bitov,,Obecni diim 19:03 dospély 15+
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Route Planning
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Route Planning
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Travel Times to the City Center et oA

GPX tracks

+

Transport
network

+

Routing
algorithms
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Public Transport Coverage Analysis

Multimodal
network

+

Multimodal
routing algorithms
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Anal\/sis of B+R Potential (with train / metro / tram)

Intermodal
network S e o il S
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Street Attraction Index
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Towards Data-Driven Mobility Optimization

Timetables
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Q Trnény Ujezd 39, Stfedogesky
1
Q U Elektry 831/2c, Vysocany, P1
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10:00 ¥
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Wrap-Up

0 Networks should be a core element of a MaaS data stack

e Networks enable deeper mobility analytics results

9 Technology and expertise is ready—time to do it!
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Thank youl!

Michal Jakob
michal@umotional.com

umotional.com/analytics



