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What are our main objectives? "

nuMIDAS

* Recognise the various new and emerging mobility trends

* Understand how efficiency, reliability, safety, .. change in
light of these

. |ﬁen’rify major new concepts and variables and quantify
them

* Devise tools for the monitoring and assessment of mobility
solutions

* Review and assess a range of options for collecting and
using new data

New Mobility Data and Solutions Toolkit
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A consortium of nine partners
(BE, NL, GR, ES, CZ, IT) WMH

s MAPD

LEUVEN
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In which pilot cities are we deploying? ”

NUuMIDAS

* Barcelona (AMB) in Spain, -‘
supported by FACTUAL

Leuven

* Milan (AMAT) in ltaly,
supported by POLIEDRA Barcelona

* Leuven (LEUVEN) in Belgium,
supported by TML

Milano

e Thessaloniki in Greece,

supported by CERTH-HIT Thessaloniki
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Scoping the use cases in the cities

NnuMIDAS

Use case scoping

Use case detailed
description

| -

UML mockups

Survey

Stakeholders and
experts in urban
mobility Use C.ase Discussion
Trends scoping Project partners
Challenges st j ; Pilot cities representatives
1% iteration Problems faced by cities
Results
State-of-the-art Assessment ——
analysis Technical feasibility S
Business ” input
modelling
analysis Questionnaire Use case o _
Pilot cities . iscussion
Desired purpose and functionalities of the Sc_opln'g Problems faced are
 toolkit 2nd jteration addressed
Shortcomings of existing processes and g
methods Trend q
Data availability renasan
challenges are
Enrichment covered
Critical
parameters to
be addressed by
the toolkit

01/12/2022 nuMIDAS | Dealing with new data and mobility solutions

Requirements

B

Layer 1

Layer 2

Layer 3




What services are we providing? ”

NUuMIDAS

e Milan:

* How many shared (micro)mobility services to provide, and
where?

e Barcelona:
* How large are the vehicle emissions?
e How much vehicles drive from A to B?

* Leuven:
* Impact of parking space removal?

* Thessaloniki:
* Impact of traffic management measures?
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Obtaining user input/feedback via

story boards, interviews, and testing "UMIDAS

Frontend Create
scenario
select UC e
- T
=] = Daytyps selection {optional)
«  Time ofday selection (optiona)
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More information on our website

nuMIDAS

* (see our deliverables and project video)

”nuMIDAS Home About ~ Partners Pilot cities v News & Events ~ Knowledge Hub v Newsletter Contact

Welcome to nuMIDAS

New Mobility Data & Solutions Toolkit

nuMIDAS, New Mobility Data & Solutions Toolkit, started at the beginning of
20271 under the Horizon 2020 programme and its is being developed by a
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Contact information

sven.maerivoet@tmleuven.be

This project has received funding from the Europ
Union’s Horizon 2020 research and innovation
programme under grant agreement No 101007153.

Follow us!

nuMIDAS EU Project
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Final selection of use cases

NUuMIDAS

AIR QUALITY AND VEHICLE INFLOWS OUTFLOWS
EMISSIONS METROPOLITAN AREA

PRE-PLANNING MOBILITY OPERATIVE AREA ANALYSIS
SERVICES SHARED MOBILITY

3 -
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Toolkit development, Architecture ”

NUuMIDAS

Flexible and scalable toolkit NuMIPAS

* Cloud hosting in AWS

* Accessible for all partners

 Standard tooling

* databases -SQL
* programming - Python

* Generic approach

* Naming conventions
* Visualization config

* Input/output config
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Toolkit development, environment

NUuMIDAS

Data pool per city

I Fravel demand I
3 al | l

Service Providers

* Partner access ravsi | [
* User & user roles + city

.
%

management é e
* Set up data, application and 0 B | ek
presentation tier G : @
* Development and production L] - ‘
environment
* Local testing
* Cloud deployment =~ e

VMS 5 Temperature ' | Travel times 5!

Parking Polution Road works it archiaciure
Incidents accidents! ookt development
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Toolkit development, Collaboration ”

NUMIDAS

City member

Intensive collaboration

* Dashboard design ?
* Code sharing (GitHub) Frontend

y
Login Landing page

@

I

* Bugs, requirements tracki
(Mantis)

aws
~—

AAAAAA

* Work package meetings a
* Stand ups

* Scrum sessions

Backend
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Toolkit development, user-centric demﬂﬂpnﬂ"

5.1. Usability Analysis (@& & an changes savedl!

Frontend HuIRAS Use Case 1 - Pilot city: Milan
Preplanning of shared mobility services
Goal
This us= case aims to suppert the definition of the eptimal flest
nuMIDAS size of shared mobility services (e.g.. shered bikes, scooters)
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April 2022
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nuMIDAS toolkit demo
Welcome to the New Mobility Toolkit.

Please select your city and use case.

NnuMIDAS

E
Barcelona

AIR QUALITY AND VEHICLE INFLOWS OUTFLOWS
EMISSIONS METROPOLITAN AREA

PRE-PLANNING MOBILITY OPERATIVE AREA ANALYSIS = E =
SERVICES SHARED MOBILITY



Contact information

NUuMIDAS

* Steven Boerma
* Steven.Boerma@MAPtm.nl

Follow us!
nuMIDAS EU Project
@numidas

) @H2020nuMIDAS
info@numidas.eu

www.nuMIDAS.eu

This project has received funding from the Europ
Union’s Horizon 2020 research and innovation
programme under grant agreement No 101007153.
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A novel approach to
predict impacts of
parking policies

Eli Nomes, City of Leuven

This project has received funding from the European
Union's Horizon 2020 research and innovation
programme under grant agreement No 101007153.




Leuven in a nutshell

Population ~ 100.000 inhabitants
45.000 students

increasing number of jobs

Dynamic .
city 20 km east of Brussels Capital
Fastest growing city in Belgium
Challenges on traffic congestion
Vision and

ambitions LKN 2030

@ % jcapital 2020 | LEUVEN
& ’l-l‘ . _ EUROPEAN CAPITAL lE"v E"
£ A OF INNOVATION
) EURO_F'_EAI’\I( A o‘
- B o 2




The future of onstreet parking ”

NUuMIDAS

If we want to reach our
goal of a radical modal
shift, we need te
create space for active

and shared modes.
J

Public space in Leuven
and especially in the
outer districts is still
dominated by cars.




eliminate

all on-street parking




1 +20%

kerb-to-kerb street space




NUuMIDAS

Onstreet
parking policy

aRéeddabg onstreet
parking to free up
public space is
met with a lot of
resistance

* Can data analysis
he|dp us in this

endeavour?




Predicting the impact of parking ”

policies NuMIDAS

* What is the impact on parking pressure and car use of:

* Reducing onstreet parking
* Changing prices
* Changing rules

* Can we answer this question with relatively simple data?



Parking occupancy measurements ”

NUuMIDAS
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Simple grid approach

NUuMIDAS

Cell within which a policy
has been enforced

Neighbor of the 1%t level

Neighbor of the (n-j)t
level

. Neighbor of the nt" level

Cell unaffected by the
policy




Predict impact on a hyperlocal level
and a city level "UMIDAS

I 0.000000 - 0.125000 |
“useesse | [ 0.125001 - 0.355072
™ manden £ :_ 0.3§5073- 0.584906 |
[ [ 0584907 - 0.846154

! W‘s_mss -2,000000°

000-0.125000 | |
I o.128001 - 0357143

mmvé‘csv-sa




Incorporate the tool in the ”

userfriendly nuMIDAS dashboard AUMIDAS

Cancel
changes

Current scenario: POLIS_SBO1

Save
SCENARIO MANAGEMENT = >
changes

o

L

crpatsa®™

Leaflet | © Mapbox © OpenStreetMap

30



Scenario management

NUuMIDAS

Scenario management

Use the form below to create a new, or select an existing scenario.

* Create new scenario

Scenario name

Leuven|
Baseline Searching speed in km/h )

Baseline 2020 ad 30 <
Average length of a parking space in (m) @ Average Spacing Between Parking Places (m) &

10 3 10 <

Expansion level 10 (®

€ 1 ] b}

Cancel Create scenario

J1




Contact information

NUuMIDAS

* Eli Nomes
* elinomes@leuven.be

Follow us!
nuMIDAS EU Project
@numidas

) @H2020nuMIDAS
info@numidas.eu

www.nuMIDAS.eu

This project has received funding from the Europ
Union’s Horizon 2020 research and innovation
programme under grant agreement No 101007153.




NUMIDAS

The shared mobility
challenge in Milan -
Optimising shared mobility

Cristina Covelli, AMAT
Valerio Paruscio, Poliedra

André Maia Pereira, CTU

www.nuMIDAS.eu
info@numidas.eu
CIVIES

This project has received funding from the European
Union's Horizon 2020 research and innovation
programme under grant agreement No 101007153.



Milan Mobility background

NUuMIDAS
Cars in Milan: Years 1985/2021
1,200,000 800
700 2011 539,90 car/1000 inhb.
1,000,000 e ﬁﬁﬁﬁa
800,000 724.450 cars
500
600,000 200 2021 =V=Y=9Y 489,68 car/1000 inhb.
100000 300 678.839 cars
200 -9,30% car/1000 inhb.
200,000 100 2011/202 ° !
-45.611 cars
CARS B  8 8 ee 8 g S8 S S8 SRRRE8RERRERS
TREND Autovetture immatricolate ~ ==@==Autovetture/1000 abitanti
in Milan
Current Motorization Rate: 49 cars/100 inhabitants
SUMP GOAL.: 46 car/100 inhabitants AGENZIA
MOBILITA
AMBIENTE
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Milan sharing mobility background

01/12/2022

2162A6 %
Cityscoot SHARENOW Y L
SHARED rimoto . |
Itra ©) =Y RN 3‘3
cool , s REBo00OQO
MOBILITY 122 EREES S8
SERVICES HELBIZ @ lime
Key Figures ,  TER el
w5 @Llime movi §_."
s - o
Qf ® BIRD TIE?QOtt é\?'
"%, “*"E voi. e
o
~haring .. :

nuMIDAS: The New Mobility Data and Solutions Toolkit

NUuMIDAS

CAR SHARING
2.654 cars, 39% electric

BIKE SHARING
21.930 bikes, 52% electric

SCOOTER SHARING
4363 scooters, 100% electric

KICK SCOOTER SHARING

5.250 kick scooters, 100%
electric

AGENZIA
MOBILITA
»AMBIENTE
TERRITORIO
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Milan sharing mobility background ”

nuMIDAS

CAR SHARING BIKE SHARING

8.497 dailyrental 15.240 daily rental

10 kmaverage rental 24 km average rental

SHARED 201" average rental time . 7] average rental time
MOBILITY
SERVICES

Key L) ach,
I ITITYT | T SCOOTERSHARING =0 KICK SCOOTER SHARING
gures 6.992 " daily rental B 71.897 dailyrental

'era e
[ Svecdgercita 2,«:’1 km average rental

r v
17 average rental time 15! average rental time

AGENZIA
MOBILITA
»AMBIENTE
TERRITORIO
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Milan requirements and needs ”

nuMIDAS

Milan had a rapid deployment of shared mobility services in recent
years.

This new event couldn't be completely controlled by decision makers
given its novelty and dynamism.

Hence the need for tools 1) and 2) that aid decision makers in
guiding a balanced development of shared mobility.

37



Milan use cases

NUuMIDAS

PRE-PLANNING MOBILITY ! OPERATIVE AREA ANALYSIS
SERVICES SHARED MOBILITY

01/12/2022 nuMIDAS: The New Mobility Data and Solutions Toolkit 38



UCI1) Pre-planning shared mobility ”

services NUMIDAS

This tool aids a decision maker in studying the dimensioning of
shared fleet in different scenarios.

Each scenario based on following inputs:

* sharing modes (bike, car, moped, kick-scooter)

* service modes (station-based and free floating).
* service area

* hourly demand curve

* pricing schemas and costs for operators

* weights operators vs users

39



UCI1) Pre-planning shared mobil
services AUMIDAS

=
<

Computational flow of UCI -

Trip data Estimation of daily
p— ﬁ demand profile area —
Bike sharing Expected daily + =
demand Hourly ionof | g =
trips E —
- | Type of mode l
Min fleet size + =5
[ —
e 3| Service queue ion =

Max fleet size
value
______ v, N | R —— o,
Car sharing Average trip 3
duration A +
W— Served demand Spatial distribution of Waiting time

trips

Hourly ‘ ; X o
Spatial distribution of
cost per vehicle 5

g g d - Expected vehicles/stations
# coverage Operating costs
Revenues per [Sienbes
Scooter sharing minute of rent
I & Y
Expected profits Walking time  f«— Trips clustering

Weighting factors

Average walking
speed
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UCI1) new scenario, input data

NUuMIDAS

Scenario management

Use the form below to create a new, or select an existing scenario.

Create new scenario

Scenario name

‘ SCNOO1

Mode type ® service type

‘ bike v [ station-based v ]
Expected daily demand (in units) () Areassize (inkm?) ©®

‘ 0 R

Operating cost p/vehicle p/minute (in euro’s) @ Expected revenue per minute of rent (in euro's) @
‘ 0 ‘ 0

Average trip duration (in minutes) (©) Average walking speed (km per hour) ©

‘ 0 3

Weighting factor society () Weighting factor serviceoperators ()

‘ 0 ‘ 0

Minimum fleet size (in units) () Maximum fleet size (in units) ®

l 0 ‘ 0

Elastic demand © Hourly demand defined by user (in units) ()

\ 0 ‘ 0

Profits higher then this value (&)

|o
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UCI1) new scenario, output

®

SCENARIO MANAGEMENT >

B Demand coverage for fest size. Profits serviceoperators for fleet size [IININ] Average waiting time for fleet size

10 94

09 OPTIMAL FLEET SIZE

08

o 85.69 %

08 DEMAND COVERAGE

05

i 0:08:36
AVERAGE WALKING TIME

03

CHITEREITEERVNRRLI TSP IR PLIFTELEIL IR P P PP

Fleet size

® NORMALISED VALUES 6] RESULTS

131 58
OPTIMAL FLEET SIZE OPTIMAL FLEET SIZE
End user perspective Operator perspective

€ 6678.00

PROFITS SERVICE PROVIDERS

0:00:01

AVERAGE WAITING TIME

01/12/2022 nuMIDAS: The New Mobility Data and Solutions Toolkit
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UC2) Operative area analysis shared "

mobilii'y NuMIDAS

This tool aids a decision maker in studying different scenarios by
analyzing the most promising zones of the city where to extend shared
mobility services.

Each scenario based on following inputs:

* sharing modes (bike, car, moped, kick-scooter) and

* service modes (station-based and free floating)
about 400 territorial units and include
origin-destination matrix

population density

current served zones (or mandatory/excluded zones)
* pricing schemas and costs for operators

43



UC2) new scenario, input data

NUuMIDAS

Edit mode Scenario management

Use the form below to create a new, or select an existing scenario.

El-
®

Lainate Edit scenario

Scenario name

aaa2
Park of
° Rho
Mode type (D Average trip duration (in minutes) ®)
| bike vl
C ) Operating cost p/vehicle p/minute (in euro's) () Expected revenue per minute of rent (in euro's) ®
‘ 02 ‘ 08
)
Weighting factor society Weighting factor serviceoperators ()
Magenta
‘ 05 ‘ 05
Use currently served zones? v

Abbiategrasso

01/12/2022

Cancel Save and continue

nuMIDAS: The New Mobility Data and Solutions Toolkit 44




UC2) new scenario, output
nuMIDAS

@ aaa2 Cancel changes ‘ Save changes SCENARIO MANAGEMENT = >

f Cantalupo y A -
[+ ‘ E Agrate Brianza Vapr| fie
‘ J aderno ! Cambiago |
- o Lainate QoardRs ) | %)
L Dairago Villa Cortese n ¢ Caponaal
Fara Ge
A e Wz G AR R Sorios d'Add:
Ges:
Busto Ga
Arconat 1
,,,,,,,,, Cassano diAdda
Bre
L 2 Albi
Parco del Gelso ;
B £ o
Marcallo & Truccazzang
pl Rivolta d'Adda
-a Ticino Magen e
Com
Vet
Yelo Buo
Persico
Spino d'Adda
Sty
si€Bosco debMorfone £
Parc¢
della\ Dariers b H
13 s gnate
o dda
,,,,,,,,,,, L Dove
noviguy STt Melegnano Galgagnano
Pieve E 1 it

Leaflet | © Mapbox © OpenStreetMap.

@ DT sow e MAPD

uuuuuu
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UC2) main steps ”

nuMIDAS

Main Steps
* Mandatory and excluded (for assessment), or already served zones

* Parameters for calculation of costs and profits
* Operational costs and revenue, mean trip duration, etc.

* Estimated demand for chosen shared-mobility mode
* Mode share and average trip distance, distance between zones

* |dentify potential zones

* Scenarios: one for each inclusion of potential and mandatory zones

* Accessibility, cost, profit, and population covered

01/12/2022 nuMIDAS: The New Mobility Data and Solutions Toolkit 46



UC2) main steps

NUuMIDAS

Estimation of the demand for |
the chosen shared-mobility
service

Shared-mobiity
service 1o assess

Adjacency matrix
Operational cost
per minute
Operational

revenue per
minute

Welght of
operator
‘Welght of
traveller

Shapefie
of districts

Shared-mability
service share of
the O-D demand

Highlights

* Arbitrary initial operational area

of the potential
districts

T

| Firstcombination set as the
f initial served districts

Combinations
(served districts)
T

Generate network of

e Avoidance of isolated zones
* "Route” to potential zones

Potential districts

Mean tip
| districts, merge |
° A M M I .f f h h . served districts as source ‘ ﬂ:,:;:mé;"
zone
CCGSSIbI ITYy Aas e main lndex -
24h demand
Population of
Hi-an eﬂama Network of -acwégsg?u';mn —
f . f f districts
Adaption of mode demand by the : |
Sorting of zones by LhevL Calcuiation of the distance
{ascending) distance and demand between each ";"z"c'mm"j:;:‘: ':l::

update Combinations

from source zone ‘ Zone and the source zone

distance of zones ' !JH a

et of zones 1o be] Distance between| Demand between| Inaccessibility
included In the districts and districts and cost for each
assessment source zone source zone district
T

I I
I

L] L]
* st pr ssing fim '
1
1 } |
" ‘Calculation of the
Generation of a Constrained
|+ constrained netwark of netwark of "‘“‘”ns,s'?"“* ?I:‘ for :;‘"“g“;a‘:“';‘ss
neighbouring districts districts bl el L)

* Heuristics to remove not meaningful

‘
Calculation of the ; ‘ Calculation of
It
M L needed kPis for each Koot ool accessibilty for each
scenarios moE ) | =
T
L > T Ll‘ i

Trips and demand covered, l
2 ) Accessibilty of
fieet size, revenue, cost and Heipsedil
profit i
T
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NUMIDAS

Contact information

* Cristina Covelli: Cristina.Covelli@amat-mi.it
* Valerio Paruscio: Valerio.Paruscio@gmail.com
* André Maia Pereira: eng.andremaia@gmail.com

www.nuMIDAS.eu
info@numidas.eu
CIVIES

This project has received funding from the European
Union's Horizon 2020 research and innovation
programme under grant agreement No 101007153.



NUMIDAS

How will your city

benefit from nuMIDAS?

Rick Overvoorde, MAPtm

www.nuMIDAS.eu
info@numidas.eu
CIVIES

This project has received funding from the European
Union's Horizon 2020 research and innovation
programme under grant agreement No 101007153.



What can nuMIDAS do for your city? ”

NUuMIDAS

* Do you have:

* A mobility policy challenge? "'_::-
* Valuable but not (optimally) used data? ! A_

* Or do you recognise any of the problems nuMIDAS is
addressing in your city?




What can nuMIDAS do for your city? ”

NUuMIDAS

* Improved insight in your cities" mobility policy

* With

* (Adapted) existing tools
* Tools co-created with you °

* Access to knowledge and skills of:
* Policy makers
* Researcher
* Consultants Combined

CREATIVITY ntelligen
* Full stack developers as—
* You and your colleagues?

51



Any tool for your city ”

NUuMIDAS

Any tool with
* A mobility policy design
related question

* that requires data
presentation or qnqusis,

* Or requires scenario
computation

could be hosted on the
toolkit
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Interested? ”

NUuMIDAS

* Send an e-mail to Rick.Overvoorde@maptm.nl and we will
get into contact to help you with your policy design

e Visit our website numidas.eu

AGENZIA .
#\ AMB: INFORMACIO ”mBBfELN'?E it LEUVEN

TERRITORIO

FACTUAL g2

Politecnico di Milano

ﬁ TRANSPORT
m & MOBILITY
LEUVERN

CERTH/HIT
Hellenic Institute
of Transport
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Contact information

NUuMIDAS

* Rick Overvoorde
* Rick.Overvoorde@MAPim.nl

Follow us!
nuMIDAS EU Project
@numidas

) @H2020nuMIDAS
info@numidas.eu

www.nuMIDAS.eu

This project has received funding from the Europ
Union’s Horizon 2020 research and innovation
programme under grant agreement No 101007153.




Thanks for your attention!

NUuMIDAS

Follow us!

nuMIDAS EU Project

@numidas

@H2020nuMIDAS

info@numidas.eu

www.nuMIDAS.eu

This project has received funding from the Europ
Union’s Horizon 2020 research and innovation
programme under grant agreement No 101007153.




