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ABOUT NOMMON

ANALYSING MOBILITY WITH MOBILE NETWORK DATA

IAM FOR REGIONAL CONNECTIVITY: THE PRIAM PROJECT

OTHER ILLUSTRATIVE CASE STUDIES

FUTURE WORK
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Business opportunity

The need for better mobility information:

A Digitalisation and automation are rapidly changing population’s activity and mobility patterns
Transport and mobility, as well as other related sectors (tourism and hospitality, urban planning, geomarketing...)

are facing an increasingly volatile environment

A Decision makers need to understand these disruptive changes

Growing interest in monitoring and predicting mobility patterns to identify and anticipate trend

Market opportunity:

A Mobile devices + Location technologies + loT: vast amounts of data on the movement of people, vehicles and goods

New business opportunities at the intersection of mobility, big data, Al and decision making
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What we do

Decision support solutions based on big data and artificial intelligence

( N\ ( )
Descriptive analytics: Predictive and prescriptive analytics:
mobility information from mobile location data Al-based decision support tools
Analysis of data from mobile network operators, mobile apps, public Data-driven models and/or simulation models to forecast
transport smart cards, etc. to analyse activity and mobility patterns demand behaviour and support decision making
\_ VAN J

Transport and mobility

Markets " : : - : :
Smart cities, retail & geomarketing, logistics & supply chain, energy & environment...
Domain knowledge
Core : : , , : . . .
. Data science and mathematical modelling: geospatial analysis, machine learning, operations research...
competencies

Enabling technologies: big data frameworks, high-performance computing

ABOUT NOMMON NOMMON



Our product suite

Transport planning

Mobility trends Location intelligence

and operations

Mobility Insights @ WiseTransit InSite
Population Insights WiseRide
% WisePax

ABOUT NOMMON NOMMON



How we do it

Data from personal
mobile devices

m o
orange'’| vodafone
s & @

Other data sources

((D)) (EA? "
EEON " Wa.

&

Activity and mobility
analytics

Predictive models
and optimisation
techniques

&

>

Descriptive analytics

Predictive and

prescriptive analytics

>

Transport authorities
Traffic management agencies

Transport operators and
concessionaires

Urban planners
Statistical agencies
Retailers
Real-estate agencies
Advertising companies

Engineering and
consulting firms

System integrators

v
Qo0
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Mobile Network Data: an opportunity

A Mobile network events
: : s Device-ant icati ist
Mobile network operators are already collecting 5 evice-aniennd communication registers
spatio-temporal registers for billing purposes... W @
P P g g pure -4 % Network data
. ops %U, \ r Location and characteristics of antennas
What if we leverage them to understand mobility R R
atterns? )
P — Anonymised user data
A= Age, gender, nationality...
Advantages over Advantages over GPS data Advantages over
surveys from mobile apps Bluetooth & WiFi sensors
Larger samples and Apps are not used continuously Full vs. local trajectory
greater spatial coverage (they don’t generate a continuous

stream of data) No additional infrastructure needed

Constantly updated information

. _ Larger samples and less biases _ Sociodemographic
Dramatic cost reduction information available

ANALYSING MOBILITY WITH MOBILE NETWORK DATA NOMMON
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The PRIAM Project

PRIAM - Planning Regional-Scale Multimodal Operations for Innovative Air Mobility Services

A Call: HORIZON-SESAR-2023-DES-ER-02
SESAR Topic: WA1-6 ‘ATM Excellent science and outreach for multimodality and passenger experience’
Start date: 27/09/2024

Duration: 24 months + 6 months for communication, dissemination and exploitation activities

o o Do Do

Project partners:

NOMMON pd:vesiiny €9 deepblue  HAIKAL
fove & Dluenest e B8~ P ncropons
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Background and motivation

90% of travellers to reach any destination in <4 hours, requiring better regional accessibility.

@ European policy goal
i‘@i Current gap in Regional travel remains poorly served in remote or underserved areas with limited rail or air
regional mobility connectivity. Many regions still struggle to meet the 4-hour D2D target.

69 Need for multimodal HSR-air combinations improve travel times and emissions, but gaps persist where they are not
regional strategies feasible or efficient. A complementary mode is needed to close the regional accessibility gap.
i Opportunities: Uncertainties
_Q_ My e yie® A Improve regional connectivity A Real demand for IAM regional services
-5 (IAM) A Reduce environmental impact A Integration with existing transport modes
A Enhance network resilience A Required infrastructure & operational models
The missing piece Europe still lacks data-driven tools to understand regional demand, predict IAM adoption,
design resilient networks, and assess the multimodal benefits of IAM.
The goal of PRIAM is to develop a data analytics and modelling toolset that supports a passenger-centric integration of
IAM into multimodal regional transport networks across Europe

IAM FOR REGIONAL CONNECTIVITY: THE PRIAM PROJECT NOMMON



Case studies

Mountainous region Inter/Intra-island connectivity

La Gomera - Tenerife
TN
g o

San Sebastian de La Gomera

Catalan Pyrenees AN C

./ : 0‘;\‘,’»“‘?

/\(\ \

e

LECD Aerodrome

Puerto Los Cristianos
N

Q =0
o) @

Lleida Train station

Barcelona

VvV Vertiport Flight Inter-Island <&  Flight Intra-Island

Vv Vertiport -
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PRIAM solution

IAM adoption modelling Regional demand analysis

Which pax groups are more likely to adopt IAM services? What is the potential regional demand for IAM?
Passenger

behaviour
modelling ‘
IAM demand modelling

How much demand will IAM capture, and how much new demand will these services induce?

L

IAM network planning

Where should vertiports be located to maximise accessibility and performance?
IAM service ‘-V
modelling

IAM service optimisation

How IAM services should operate to optimise the performance of the service?

IAM FOR REGIONAL CONNECTIVITY: THE PRIAM PROJECT NOMMON



IAM adoption modelling

@ Identify which passenger groups are most likely to adopt IAM services and under which conditions

it

A User propensity level
Prop Y User profiling and clustering Groups by

Stated preference A Service adoption level likelihood of
surveys becoming IAM
users

A Development of Al-based algorithms to identify factors influencing IAM acceptance and
propensity to use (e.g., cultural and geographical aspects relevant to adoption).

A Machine learning and statistical analysis will be applied to cluster target users and generate
groups according to their acceptance and likelihood of use.

IAM FOR REGIONAL CONNECTIVITY: THE PRIAM PROJECT NOMMON



IAM adoption modelling

ool
il

Air taxis are coming — Would you ride
one? TEST

services

juan.blasco@nommon.es Switch accounts &
£3 Not shared

& Case Study 1: La Gomera Tenerife *

¥ imagine you are in the Canary Islands, specifically between Tenerife. the most populated
island with bustling coastal towns like Los Cristianos. and La Gomera. a smaller island known
for its mountains, natural parks, and slower pace of life. Travel between the two islands usually
involves ferries and winding roads. Whether you're visiting as a tourist or travelling for work.
the journey can be time-consuming.

In this section, you'l be asked to consider how you would travel between these locations today.
and how your choices might change if air taxis were available — offering faster and more
direct connections.

Let's suppose you are on holiday in the Canary Islands and you consider travelling in the
archipelago.

Here's amap of the La Gomera - Tenerife region showing key locations mentioned in the
following travel scenarios

THIS IMAGE WILL BE CHANGED

La Gomera - Tenerife

Back Next Clear form

IAM FOR REGIONAL CONNECTIVITY: THE PRIAM PROJECT

PRIAM has designed and distributed an SP survey about the adoption of IAM

Future situation *
Now assume that air taxis are an available option - which travel option would you
choose when travelling for leisure from the south of Tenerife 1o San Sebastian de
la Gomera?
Tenerife (South) San Sebastian de La Gomera
L e — & —e
30min 1h20
20€ 25¢
30min 1h20 (wait+fly) 50min
20€ 15€ 35€
o e
35min
50€
(O 1. Ferry | Duration: 1h50 | Cost: 45€
(O 2. Plane | Duration: 2h40 | Cost: 70€
(O 3. Airtaxi| Duration: 35min | Cost: 50€
O > I would not travel
Back Next Clear form




Regional demand analysis

@ Estimate the potential regional demand for IAM based on mobility patterns and underserved travel needs.

| Mobile Network + g Other data » Enhanced passenger
(s Data (MND) sources <7

behaviour

We complement MND with additional data sources to infer passenger attributes not directly observed in mobile data but
essential for estimating IAM potential demand. This includes variables such as:

A trip purpose (business vs. leisure)

A road-mode distinctions (e.g., bus trips).

IAM FOR REGIONAL CONNECTIVITY: THE PRIAM PROJECT NOMMON



Regional demand analysis

Daily trips to/from the Catalan Pyrenees in 2024 Daily trips between La Gomera and Tenerife in 2024

250,000 10,000

200,000 8,000

150,000 6,000 q

100,000 4,000 q

50,000 2,000

.

2 g

Jun
Jul
Nov
Dec

3 & ¥

Jan
Feb
Mar
Ap
May

Jun

Jul
Aug
Sep

Ocl
Nov
De

Jan
Feb
Mar

Origin/Destination of the trips to/from the Catalan Pyrenees Origin of the ferry vs plane trips from Tenerife to La Gomera

<1.2%

1.2% - 1.6%
1.6% - 2.6%
2.6% - 4.2%
4.2%-5.2%
5.2%-5.7%
5.7% - 6.4%
6.4% - 7.6%
7.6% - 10.8%
10.8% - 12.3%

® <01% ® <03%
@® 01%-02% @ 0.3%-08%
® 02%-03% ® 08%-1.3%
® 0.3%-04% ® 13%-19%
® 04%-07% ® 19%-27%
® 07%-1.0% ® 27%-39%
® 1.0%-18% ® 3.9%-62%
® 18%-89% ® 6.2%-7.6%
8.9% - 22.0% 7.6% - 15.0%
22.0% - 54.5% 15.0% - 27.6%
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IAM demand modelling

@0 Quantify: 1) how much demand IAM will capture from existing modes 2) induced demand.

IAM adoption modelling
. Results
surveys + fifjde Pax clusters IAM demand modelling

> . IAM captured demand estimation
<c Mode choice model
'2‘:(3:} IAM induced demand estimation

il

Regional demand Analysis

MND + g Other data

PRIAM’s methodology integrates SP-based choice models with Mobile Network Data to estimate modal shift

and induced IAM demand in real case studies.

IAM FOR REGIONAL CONNECTIVITY: THE PRIAM PROJECT NOMMON



IAM demand modelling

Some results from the survey that will be used to calibrate the mode choice model:

5
Tenerif fe
San Sebastian de La Gomc/ -
0 10 20 km 0 25
| S— | S—
o @
1AM .
92
Ferry train
93 Train 59
76
ferry
44
e . 1AM
Plane : Taxi 22
4 -\ 2
plane .
Not travel ! Not Travel T-;x'
3 9
not travel not travel
3 5
Scenario 1: Tenerife to San Sebastidn de La Gomera Scenario 4: Barcelona to Puigcerda
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IAM network planning

L 4
Origin ﬂ.' \i x Destination
@ Determine the optimal vertiport locations to maximise ﬂ @ ®. - ﬂ
accessibility, connectivity, and network performance S == q' (5=
Jo e

Problem formulated as a Hub Location Problem (HLP), where the goal is to select the best vertiport locations that
minimise total travel time while maximising accessibility and connectivity across the region.

Constraints:
@ Origin/destination Vertiport access/egress Ground transportation
A Maximum number of Vel"l'ipOI’fS (users' inpu’r) . Candidate vertiports | Selected vertiports <> Cruise between vertiports
A Capacity of daily operations (depending on ® a » ©
. o D
the type of vertiport) - [ “:“~-T?®_ —] ® B
A IAM demand estimation (mode choice model) @ B W S ®
®
A Cost of operating vertiports £ 3 =
& B ) &
A Cost of land m ©®
A Cost of electricity

IAM FOR REGIONAL CONNECTIVITY: THE PRIAM PROJECT NOMMON



|IAM service optimisation

@ Define how IAM services should operate to maximise performance, efficiency, and passenger experience

il e S

Relevant KPls Ground services info IAM operation costs Potential demand  Service structure
Objective function Restrictions Decision variables
A Maximise performance of A Fleet size A Multimodal coordination of
|AM service A Demand coverage IAM services

A |AM feet needs (e.g., battery)

3

IAM service optimisation model

3

[ Scheduling and/or on-demand service dispatching strategies ]
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