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Executive Summary

The overall goal of the MOMENTUM project is to develop a set of mobility data analysis and exploitation methods,
transport models and planning and decision support tools able to capture the impact of new transport options
and ICT-driven behavioural changes on urban mobility, to support local authorities in the task of designing the
right policy mix to exploit the full potential of emerging mobility solutions.

The objective of the present document is to describe the MOMENTUM open repository, which contains the
models and algorithms for emerging mobility solutions. The open repository is hosted in the GitHub web platform
due to its capabilities to easily retrieve a project and track previous versions, along with the ability for multiple
people to work simultaneously on the same component.

The present document provides an overview of the structure of the repository and a summary of the model
codes. Furthermore, it includes a brief guide to using GitHub, focusing on downloading and viewing the data.
Therefore, this report supports those who are interested in accessing the MOMENTUM models and algorithms,
available at https://github.com/h2020-momentum.
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1. Introduction

1.1 Scope and objective

The overall goal of the MOMENTUM project is to develop a set of mobility data analysis and exploitation methods,
transport models, and planning and decision support tools, which can capture the impact of emerging transport
modes (such as shared mobility services) and ICT-driven behavioural changes on urban mobility, to support local
authorities in the task of designing the right policy mix, to exploit the full potential of emerging mobility solutions.

To achieve this general goal, one of the objectives set is to develop new modelling approaches that can ascertain
the impact of emerging mobility concepts and solutions. This means that changes required to incorporate
emerging mobility solutions into strategic transportation models, both in terms of supply and demand, had to be
formulated, and explanatory and predictive models had to be constructed. Furthermore, methods to include
inherent uncertainty in the developed models have to be designed. As a result, a set of demand and supply models
and algorithms for modelling different aspects of the emerging mobility solutions have been developed and
reported in Deliverable 4.1.

The models developed and reported in Deliverable 4.1 are stored in an open repository. This repository represents
the main contribution of Deliverable 4.2, which consists of two parts: 1) MOMENTUM open repository
established in GitHub platform and 2) this complementary report containing an overview of the structure of the
repository, a summary of the model codes and a brief guide to using GitHub, focussing on downloading and
viewing the models and algorithms.

1.2 Structure of the document

The remainder of this document is structured as follows:

e Section 2 describes the repository and its structure.
e Section 3 summarises the codes of the models.
e Section 4 provides a guideline to using the repository.

1.3 Applicable documents

[I] MOMENTUM D4.1 Transport Modelling Approaches for Emerging Mobility Solutions, May 2021
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2. Repository and its structure

The Open-source codes from the EU H2020 project MOMENTUM are made available in a GitHub repository at
https://github.com/h2020-momentum. As explained in Deliverable 4.1 of the MOMENTUM project, the
development of the models are based on a modular approach. The GitHub repository replicates this approach,
and it is divided into four main categories: Demand, Fleet management, Supply, and Sustainability. Each of these
categories is divided into modules, which contain the files for one or several models. The model scripts are
developed in different programming languages, e.g., MATLAB, R and Python. More details on this are provided in
Section 3. Besides the summary in Section 3, a readme file is provided for each model in the repository, in the
respective folders. Technical details about the models are available in Deliverable D4.1. An overview of the
structure of repository is shown in Figure 1.

Demand elasticity

Induced demand
Roundtrip station-
based car-sharing

Synthetic population

generation
Data-driven demand
prediction

Mode choice

New mode choice
model (logit)
Planning
Fleet management

Operations

MOMENTUM
GitHub Repository

Aggregate
Car-ownership

Disaggregate

Traffic assignment

Sustainability Emissions

Figure 1 Structure of the MOMENTUM GitHub repository

The category Demand is divided into four modules, namely Induced Demand, Mode choice, OD and Synthetic
population generation. Furthermore, the module Induced demand is subdivided into two elements: Demand
elasticity and Roundtrip station-based car-sharing; and the module Mode choice contains Data-driven demand
prediction and New mode choice models. The category Fleet management is divided into Planning and Operations
modules. The category Supply consists of Car-ownership and Traffic assignment modules. The former is subdivided
into Aggregate and Disaggregate models. Finally, the category Sustainability contains the module Emission.
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3. Summary of the model codes

This section provides a summary of the different models and algorithms for emerging mobility solutions, which
are uploaded to the repository. The models are presented, following the structure shown in Section 2. For every
model, its objective, programming language, input and output file types are presented. Furthermore, as some
models might not be available in the public repository because of commercial reasons, a column indicating its
availability in the repository is included. Finally, the column Upload status indicates whether the models are
already available in the repository.

3.1 Demand

Model Programming Output Availability  Upload
language type status

Objective Input type

Induced Demand module

Demand Calculation of demand MATLAB mat mat Yes Yes
elasticity elasticity
Demand for Estimation of demand R csv csv Yes Yes
roundtrip (irregular and
station based | infrequent trips) for
carsharing station-based round-
trip sharing systems
Mode choice module
Data driven Prediction of the Python csv csv Yes Yes
demand number of trips
prediction captured by a shared
mobility service
New mode Estimation of modal R csv Ccsv Yes Yes
choice model | split between
conventional systems-
as-a-whole, bike-
sharing, car-sharing &
ride-sharing
OD module
Deliverable 4.2 Open repository of models Page 10 of 18
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OD matrix OD matrix classification Python csv csv Yes Yes
type and selection of the
classification | best matching matrix
for the specific
characteristics of the
day or season of study

OD matrix OD matrix clustering R csv csv Yes Yes
clustering based on structural
similarity measures and
graph embedding
techniques

Synthetic population generation module

Synthetic Generation of a Python CSV, SHP csv Yes Yes
population disaggregate (Pseudo
generation representation of the code)

actual population
based on socio-
demographic & other
pertinent information®.

3.2 Fleet management

Model Objective Programming Input Output  Availability Upload
language type type status
|

Planning module

Fleet Plan demand responsive Python/C++ SHP, JSON Yes Partial
management - | transport, car-sharing, GTFS,
planning ride-sharing, bike-sharing JSON,

and micro-mobility External

systems

1 PopGen open source package (https://www.mobilityanalytics.org/popgen.html) is utilised as the basis. There may be
relevant attributes (especially for the new mobility services) that are not available in both the census and the travel
survey data. Hence, it would not be possible for PopGen to map them in the initial population synthesis. In such cases,
statistical procedures will be used to enrich the synthetic population with additional attributes. This data-driven
approach that enriches the synthetic population generation process is the one that will be hosted in the repository.
Deliverable 4.2 Open repository of models Page 11 of 18
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Operations Module

Fleet controller | Algorithms for managing Python csv, JSON Yes Partial
the fleet of shared JSON,
vehicles XLSX
Dynamic Framework to simulate C++ JSON JSON No (part of NA
Demand DRT, car-sharing, ride- commercial
Simulation sharing, bike-sharing and software,
platform micro-mobility systems Aimsun)
3.3 Supply
Model Objective Programming Input type Output Availability  Upload
language type status

Car-ownership module

Aggregate car- | Estimation of car- R csv csv Yes Yes
ownership ownership at the level
model of traffic zones
Disaggregate Estimation of car- R csv csv Yes Yes
car ownership | ownership at the
model household level
Traffic assignment module
Traffic Data-driven method MATLAB mat mat Yes Yes
assignment that considers traffic
method for conditions in local
urban roads, to circumvent
environments | problems that arise in
classical assignment
procedures due to
centroid connector
placement
Deliverable 4.2 Open repository of models Page 12 of 18
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Hybrid Integration of C++ Dynamic DB/CSV No (part of NA
dynamic mesoscopic and scenario commercial
traffic macroscopic models definition software,
assignment —internal Aimsun
format? Next)
3.4 Sustainability

Model Objective Programming Input type Output Availability  Upload

language type status

Emission module

Static Calculation of MATLAB or csv csv Yes Yes
emission emissions based on a Python
model simplified COPERT-

based EMEP approach
Dynamic Calculation of Python, C++ csv DB/ No (part of NA
emission emissions using Exporting | commercial
model dynamic speed capability software,

profiles from a of the Ul Aimsun

dynamic traffic Next)

assignment model

2 The dynamic scenario definition in Aimsun Next has, as minimum input requirement, a base transport network and a
traffic demand. Public transport plans as well as traffic signal plans can be also included.
Open repository of models
& algorithms for emerging
mobility solutions
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4. Guide to Using the repository

This section provides a short guide to using GitHub, focusing on downloading and viewing the models and
algorithms.

4.1 Overview and Concept

GitHub is a web platform that focuses on using the versioning tool called Git. It allows a team to easily retrieve a
project, see previous versions and allows multiple people to work simultaneously on the same component.

A Git repository contains the project and assumes that it does not have any external dependencies. A repository
then has “branches”, which can be seen as personal repositories containing the edits of individual contributors.
The most important branch is the “main” branch, which always contains the most updated working version of the
project. On each branch, and especially the main branch, “commits” can be found, which are updates made by
contributors.

4.2 Navigating Repository in a Web Browser

All the files in the directory can be easily accessed in a web browser. It works similarly to a normal file browser,
where directories and files are directly shown when clicking on them. At any time, a file can be located in the
repository by checking its folder path (see Figure 2).

») Actions | Projects 1 Wiki Security ~ Insights

¥ main v MOMENTUM / Supply / Car-ownership / Disaggregate / Go to file Add file ~

Figure 2 Location of a file in the repository

4.3 Download an Individual File from Web Browser

To download an individual file, navigate to it in the web browser and then open it. In the top right corner, click
“Raw” (see Step 1 in Figure 3). This opens the raw file, which can then be saved by right-clicking, choosing “Save
as...” and then selecting the desired location in the computer (see Steps 2 to 4 in Figures 4 and 5). When saving
the file, it is important to indicate the appropriate format based on the type of file (e.g., .R, for R scripts; .m, for
MATLAB scripts; etc. See Steps 5 and 6 in Figure 5).

Deliverable 4.2 Open repository of models Page 14 of 18
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1 Pull requests ® Actions [ Projects 07 wiki © Security

¥ main ~

Add files via upload

A 1 contributor

41 lines (36 sloc) 2.63 KB

|22 Insights

MOMENTUM / Supply / Car-ownership / Aggregate / AggregateCarOwnershipPrediction.R

##SCRIPT DETAILS##

#Input: Aggregate socio-demographics
#Output: Numbers of cars in thousands

#Type of model: Linear regression

#The coefficients are read from the file 'coefficients.csv’

##READING INPUT#H#

#Change the separator (sep) and decimal (dec) format according to input data

InputData <- read.csv2("Sociodemographics.csv”, sep = *,", dec =

") #Socio-demographics data

CoefficientValues <- read.csv2(“Coefficientvalues.csv", sep = ',*, dec = ".") #Coefficient values

Figure 3 Opening raw file in web browser

##SCRIPT DETAILS##

#Input: Aggregate socio-demographics
#0utput: Numbers of cars in thousands
#Type of model: Linear regression

#The coefficients are read from the file 'coefficients.csv'. This file is provided to allow custom values for the coefficient

##READING INPUT##

#Change the separator (sep) and decimal (dec) format according to input data

InputData <- read.csv2("Sociodemographics.csv", sep = ',', dec = ".") #Socio-

CoefficientValues <- read.csv2("CoefficientValues.csv", sep =

#Data conversion
InputData$total_population_th <= Inp 1_population/1e00
InputData$population_from_65_years_age_percent <-

demographics data

',', dec = ".") #Coefficient values

InputData$population_from_65_years_age*100/InputDatastotal_popul

InputDatashousehold_size_from_3_percent <- InputData$household_size_from_3*10@/InputData$total_households

InputData$medium_density_districts <- (InputData$population_density

> 2@ & InputData$population_density

<= 48)

#H#PREDICTION##

CarOwnershipPrediction <- function(InputData, CoefficientValues) {
InputData$CarOwnership = CoefficientValues[,1] +
CoefficientValues[,2] * InputData$total population_thousands +
CoefficientValues[,3] * InputData$population_from_65_years_age_percent +
CoefficientValues[,4] * InputDatashousehold_size_from_3_percent +
CoefficientValues[,5] * InputData$medium_density_districts +
CoefficientValues[,6] * InputData$car_sharing_vehicles
return(InputData)

X ;

Step 3

}
InputDataWithCarOwnership = CarOwnershipPrediction(InputData, CoefficientValues)

#H#SAVING OUTPUT##

#Chanma +ha cananaban (ean) and Aasimal (dar) Ennmat assandine A A assde

Figure 4 Saving raw file in the computer
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Go to file

Latest commit 12bb4as  days ago O History

Step 1
v

. This file is provided to allow custom values for the coefficient

Back
Forward

Reload

Save as...
Print...

Cast...

Send to your devices

Create QR code for this page
Translate to English

View page source

Inspect

Raw

Alt+Left Arrow
Alt+Right Arrow

Blame

Ctrl+Shift+]

= V]

< S tep 2: right click anywhere in the text

Ctrl+R

Ctrl+S
Ctrl+P

Ctrl+U
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1 " Feoffhe: Toiwe Titnbietienss e O jo

Organize ~ New folder = - 0
hachriarbaigy i Nam: Date modified Type

v S tep 4: select desired location
- 4 o
L
S tep 5 verify the appropiate format
. LR
& wewipw v < >
File name:| AggregateCarOwnershipPrediction.R W
Save as type: Text Document <

A Hide Folders Step 6 \ Cancel

Figure 5 Selecting desired location in the computer and verifying file format

4.4 Quick Start to Download Entire Repository

The easiest way to download the entire repository is to click on the “Code” button, which creates a dropdown
menu (see Step 1 in Figure 6). Then click “Download ZIP” to download a Zip file containing the entire repository

(see Step 2 in Figure 6).
¥ main ~ ¥ 1branch © 0tags Go to file Add file ~

(3 Clone ®

HTTPS SSH GitHub CLI (New)

(® Actions [T1] Projects 0] wiki @ Security [~ Insights Step 1

Bl Demand Create gitkeep https://github.com/h2020-momentum/MOMENTUM 5
B8 Fleet management Create .gitkeep Use Git or checkout with SVN using the web URL.
BB Supply Add files via upload
) Open with GitHub Desktop
M Sustainability Add files via upload
[ READMEmd Initial commit [ Download zIp <= St€P 2

Figure 6 Steps to download the entire MOMENTUM GitHub repository

4.5 View Changes of Repository in Web Browser

Navigate to the repository and then click the “<N> commits” button in the top right corner, © commits with <N>
being a number. This opens an overview of all changes over the entire period of the repository. When clicking on
a commit, the changes made to all the files in that single update are shown. New lines in files are shown in green

Deliverable 4.2 Open repository of models Page 16 of 18
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and deletions in red. A copy of the entire repository at the time of that commit can be accessed by clicking on the
“Browse files” button in the right side of the screen (see Figure 7).

o Commits on Apr 7, 2021 Click here
Add files via upload @ 5274268
Add files via upload Verified [} 16244 <

Figure 7 Accessing the repository at the time of a certain commit

4.6 Navigate Repository in GitHub App

More advanced functions are available by opening the repository in the GitHub app. First, download “GitHub
Desktop” at https://desktop.github.com/. Then navigate to the repository in the web browser, click “Code” and
then “Open with GitHub Desktop” (see Steps 1 and 2 in Figure 8). This will automatically open the app on the
computer, where a folder in the local system must be specified (see Figure 9). Then click “Clone” and wait for the
download to finish (see Step 3 in Figure 9). This will create a local copy of the MOMENTUM repository on the
computer and sync between the two locations.

¥ main ~ ¥ 1branch > 0tags Go to file Add file =

(¥) Actions [T Projects 0 wiki () Security [~ Insights Step 1

[E Clone
HTTPS SSH GitHub CLI (New)

= Demand Create gitkeep nttps://github. com/h2826-momentum/MOMENTLM | [7]
[0 Fleet management Create .gitkeep Use Git or checkout with SVN using the web URL.
BB Supply Add files via upload Step 2
Y] Open with GitHub Desktop k P
B Sustainability Add files via upload
[% READMEmd Initial commit [l Download ZIP
Figure 8 Opening repository in GitHub Desktop
Clone a repository
GitHub.com GitHub Enterprise
Repository URL or GitHub username and repository
( hubot/cool-repo)
((https://github.com/n2020-momentum/MOMENTUM
If desired, modify
Local path local path
C:\Users \Documents\GitHub\MOMENTUM Choose...
Figure 9 Cloning MOMENTUM repository into the computer using GitHub Desktop
Deliverable 4.2 Open repository of models Page 17 of 18
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Now the files can be easily navigated locally using the file explorer or in an external editor (e.g., RStudio, MATLAB,
etc.). By using the Desktop version, changes and uploads can be made by “committing” and then “pushing” (see
Figure 10). Changes in the repository made by other contributors can be also checked using GitHub Desktop (see
Figure 11). Further details on uploading changes can be found at https://docs.github.com/en/desktop/installing-
and-configuring-github-desktop/getting-started-with-github-desktop.

View Repository Branch Help

~~ Fetch origin
~ b

hanged file | ) | f Select method to navigate
No local changes in the repository

Open the repository in your external editor
Select your editor in Options Open in RStudio
Repository menu or Ctrl Shift A

View the files of your repository in Explorer

Repository menu or Ctrl Shift F Showin Explorer

Open the repository page on GitHub in your browser
Repository menu or Ctrl Shift G

View on GitHub

Summary (required)

Description

R Upload changes to the public repository

Figure 10 Main menu of GitHub Desktop

O File Edit View Repository Branch Help

[ Curent repository
" MOMENTUM

$ Current branch = ~~ Fetch origin
main "™ Last fetched 5 hours ago

Changes History . . .
— B Visualize changes in

¥ No branches to compare the repository -0-390a5ed T 2 changed files §83 v (New
Add files via upload Demand\Mode ..\CoefficientValues.csv @@ -o,0 +1,33 @@
gl NewModeChoiceModelPrediction.R 4 ++Intercept. Bikesharing, -4.597

2 +Intercept.Carsharing,-5.536

Add files via Upload 3 | +Intercept.Ridesharing,-2.444
4| +Age20T044.Bikesharing,1.144

Add files via upload 5 | +Age20T044.Carsharing,1.037
6  +Age20To44.Ridesharing,0.799
7 | +Male.Bikesharing,1.438

Create gitkeep i 8  iMale.Carsharing,1.251

d 9

9 | +NoBLicense.Carsharing, -100
Delete Data-driven demand prediction ... 18 | thasLicense.Ridehsaring,-0.226
2 11 | tuniversityOrVocationalDegree.Bikesharing,®.922
12 | juniversityOrVocationalDegre.Carsharing,1.499
Create Data-driven demand prediction ... 13 N S . .
. +UniversityOrVocationalDegre.Ridesharing,8.922
Tl 14 | +pTPass.Bikesharing,1.071
Create .aitkeep 15 4pTPass.Carsharing,®.834
16 | +PTPass.Ridesharing,-0.316

Figure 11 Checking changes in the repository using GitHub Desktop
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