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CHAPTER
ONE

GETTING STARTED

In this section we describe how you can install AequilibraE’s QGIS plugin.

Note

The recommendations on this page are as current as of April 2024.

1.1 Installation

AequilibraE is available from the QGIS plugin repository, and we recommend you download it using the instructions
below.

1.1.1 Step-by-step installation

The steps for installing AequilibraE are the same as for any QGIS plugin. Go to the Plugins panel and click on Manage
and Install Plugins.

(2} Untitled Project — QGIS

Vector Raster Database

7+ Manage and Install Plugins...

Web Mesh Processing Help

Ba O3

Project Edit View Layer Settings [Jaalys

NEERR
RQV. /0 P

Layers @
o [ ® T, 7 25

@, Python Console Cirl +Alt+P

Flugin Reloader b

In the tab All, search for QAequilibraE.
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@ Plugins | All (1226) ®
< gaeg
-
T j L
qaequilibrae
AEEE 2 Transportation modeling toolbox for QGIS
¥ Instal from ZIP QAequilibrak is the GUI for AequilibraE, a transportation modeling package
designed to be an open-source alternative to traditional commercial packages. It
ﬁ Settings is a comprehensive set of tools for modeling and visualization, including incredibly

fast equilibrium traffic assignment, synthetic gravity models, network editing, and
GTFS importer. http://www.aequilibrae.com/.

WIWTw 12 rating vote(s), 3976 downloads

Tags traffic, transport, modeling, transportation, gtfs
More info homepage bug tracker code repository
Author Pedro Camargo
Available version (stable) 1.0.0 updated at 02/03/2024 07:43

Upgrade All Install Plugin

Fechar Ajuda

After selecting the plugin installation, you will be faced with the question of whether you want to download its depen-
dencies, which are required for using most of the features. This is necessary because AequilibraE’s algorithms rely on
compiled extensions, but it is against the QGIS’s community guidelines to upload binaries to the repository.

Q@ Asquilibrak and other dependencies are not not installed X M
Ir

Do you want us to install these missing python packages? (
Q615 will be non-responsive for a couple of minutes. [

QK | Cancel

T

If you select to download the packages, QGIS will freeze for a few seconds before showing the image below.

(2} Information >

o You will probably need to restart QGIS to make it work

ook |

Otherwise, a message warning about installation problems will be shown, and your plugin will be non-functional.
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(2} Information >

Errors may have happened during installation.Please inspect the messages on your
General Log message tab

Ok

1.2 Plugin Repository

With the plugin repository, it is now possible to use the latest version in develop without waiting for the next release!
To configure it, let’s go once again to the Plugins menu, as shown /ere.

Select the Settings tab and check the box for Show also experimental plugins (step 1). The versions of QAequilibraE
made available at the plugin store are not the versions for release and are labelled as experimental.

@ Plugins | Settings

s . V| Check for Updates on Startup

If this function is enabled, QGIS will inform you every 3 days when a plugin update is available. Otherwize, fetching repositories will be performed
} : Installed during opening of the Plugin Manager window.
also Experimental Plugins

) nNotinstalled @"N
per I plugins are Iy ble for production use. These plugins are in early stages of development, and should be considered

"ﬁ' Upgradeable ‘incomplete’ or ‘proof of concept’ tools, QGIS does not recommend installing these plugins unless you intend to use them for testing purposes,

73 Instal from ZIP v Show also Deprecated Plugins

Deprecated plugins are generally unsuitable for production use. These plugins are unmaintained, and should be considered 'obsolete’ toals. QGIS does

| 2 Settings not recommend installing these plugins unless you still need it and there are no other alternatives available.
Plugin Repositories
Status Name URL

@ connected Repositdrio Oficial de Complementos do QGIS https: /fplugins.qgis. org/plugins/plugins. xml?qgis =3.40

« " Reload all Repositories Edit... Delete

Close Help

Then, click on the Add button (step 2). A new window will open. Fill the name and URL fields with the following
data:

Listing 1: Plugin Repository

name: gaequilibrae
URL: https://aequilibrae.com/develop/qgis/_static/plugin.xml

Then, just click on the OK button.
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| @ Repository details et

|

| Mame qaequilibras [
URL . Em N BN § EE. . N TEETEE lfqgisf_smﬁcfplugin.xml

Parameters qgis=3.40
Authentication Clear | | Edit

Enabled v

[
Coc ) e | |

The QGIS is going to validate the provided URL. It should be really quick. You’ll notice that qaequilibrae is now
appearing at your plugin repositories.

X
¥ | Check for Updates on Startup
Tf this function is enabled, QGIS will inform you every 3 days when a plugin update is available. Otherwise, fetching repositories will be performed
during opening of the Plugin Manager window.
w | Show also Experimental Plugins
Experimental plugins are generally unsuitable for production use. These plugins are in early stages of development, and should be considered
% Upgradeable ‘incomplete’ or ‘proof of concept’ tools. QGIS does not recommend installing these plugins unless you intend to use them for testing purposes.
:' ¥ Install from ZIP v Show also Deprecated Plugins
Deprecated plugins are generally unsuitable for production use. These plugins are unmaintained, and should be considered ‘obsolete’ tools. QGIS does
not recommend installing these pluging unless you still need it and there are no other alternatives available.
Plugin Repositories
Status Name URL
@ connected Repositdrio Ofidal de Complementos do QGIS https: //plugins.qgis. org/plugins/plugins. xml?ggis =3.40
@ connected gaequilibrae = e = = m ¥ [ogis/_static/plugin.xml?ggis=3.4
1 4
«” Reload &ll Repasitories g Add... Edit... Delete

Close Help

Finally, select the Upgradeable tab. You’ll notice that QAequilibraE has a newer version to be installed. Click on
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qaequilibrae, and hit the Upgrade Experimental Plugin button. The installation process should be the same as
above, as you need to allow the installation of external libraries.

(&) Plugins | Upgradeable (2) o X
Q search...

There is a new version available

~ PluginRaloade
e rT—

u& qaequiibrae
—

T Notinstalled

Ul This plugin has an experimental version available

229 Ungadeati qaequilibrae

) I T Transportation modeling toolbox for QGIS

# 220 QAequilibrak is the GUI for AequilibraE, a transportation modeling package designed to be
alternative to traditional commercial packages. It is 3 comprehensive set of tools for moc
wisualization, including incredibly fast equilibrium traffic assignment, synthetic gravity mo
editing, and GTFS importer. http://www.aequilibrae.com/.

Tags transport, transportation, modeling, modeling, traf
More info homepage bug tracker code repository
Author Pedro Camargo
Installed version 1.4.4 |
Available version (experimental) 25.192.587424

1 L4

Upgrade Al Uninstall Plugin + Upgrade Experimental Plugin |
Close

Help

If you have any problems with this step, please check the official QGIS documentation.

1.3 Saving as QGIS Project

Since version 1.0.1, our users can save their on-going projects directly through the QGIS saving menu! This fea-
ture allows you to save both your AequilibraE project and temporary layers. The temporary layers are stored in
qgis_layer.sqlite, a database automatically created to store these layers. All you have to do is go to the Project panel
and select Save or Save as, indicate where you want to store your project file, and press save!
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(3} Untitled Project — QGIS

Edit View Layer Settings Plugins Vector
" New Crl+M

MNew from Template ML

Open... Ctrl+0
Open From L
Open Recent L4

Close

[ save Crl45
B Save As.. Cirl+5hift45

Save To k
Revert...
o Properties... Ctrl+5hift+F
Snapping Options...
Import/Export ¥
I} New Print Layout... Ctrl+P
-__, Mew Report...

;,'l Layout Manager...

Layouts b
Models b
Exit QGIS Ctrl+Q

In the interest of data integrity, if you have open AequilibraE layers into your QGIS Project and close the AequilibraE
project, these layers are removed from your open QGIS project.

When reopening the QGIS project containing an AequilibraE model, you will notice that the project stored is automat-
ically reopened by QAequilibraE.
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CHAPTER
TWO

MENUS IN DETAIL

In this section you can find a deep dive into modeling with AequilibraE, as a start guide to a complete view into
AequilibraE’s data structure. Each and every one of the following sub-sections are related to one AequilibraE’s main
functionalities.

Most screenshots in this section are related to Sioux Falls, a standard example in transportation network algorithm
studies.

In the following sections, we present an illustrated example of a realistic modeling workflow for the beginner modeler
out there. You can easily create a Sioux Falls model using our create example tool. The remaining of the data used in
the examples can be downloaded here.

As to not upset those who think that Sioux Falls is not a realistic example (you would be right to think so), the example
data is also available for the Chicago regional model, which has nearly 40,000 links and almost 1,800 zones.

Got a bigger instance we could use as an example? Send it over!

2.1 AequilibraE Project

This page is dedicated to a practical implementation of the AequilibraE project. In case you are interested in better
understanding its structure, please visit its documentation webpage.

Under the project tab, there are some options to choose from and the following sections explore some of these actions.
AequilibrakE £
Project, Open Project
= Create example
= Parameters
o= logfie
“%u =  Run procedures

s Close project



https://www.aequilibrae.com/data/SiouxFalls.7z
https://www.aequilibrae.com/data/Chicago.7z
https://www.aequilibrae.com/develop/python/modeling_with_aequilibrae/project.html

AequilibraE for QGIS

2.1.1 Open & Close project

These options are pretty straightforward and are used either to open or close a project. You just have to click Project
> Open project to open a project, and Project > Close project to close it.

Keep in mind that to open another project or to create a new one, you must close the currently open project, otherwise
AequilibraE is going to return an error.

2.1.2 Create example

AequilibraE has three different example sets one can use as learning tool, and they were all made available within the
QGIS ecosystem.

Within Project > Create example, select one of the available models, the desired location of the output folder, and
just press Create. The window will close automatically and you can open the project folder in the Project tab.

O

Available models:

sioux_falls o=

Choose output folder

Create

2.1.3 Parameters

The parameters file is part of the AequilibraE package for Python, so all the reference documentation for this section
can be found in its documentation page.

The QGIS plugin, however, has a nice interface to view and edit the parameters file, which can be accessed through
Project > Parameters. This interface, depicted below, allows one to edit and validate parameters before submitting
them as the new parameter file for all AequilibraE procedures.
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Q Aequilibrak - Parameters o

—hssignment:
- equilibrium:
maximum iterations: Z50
rgap: 0.0001
+distribution:
+network:
— system:

cpus: 0

default directory: C!\Users\pedro.camarge'Documents'sourcecode'drt
driving side: right

logging: true

logging directory: Direlease\Sample models'sioux_falls_2020_02_15
spatialite path: C:\Users'pedro'Documentsimod_spatialite-NG-win-amd64
temp directory: /temp

L] k

Validate Save to disk Reset to defaults | | Cancel and dose

2.1.4 Log file

The log file contains information about which actions took place and when they happened. For example, after you
create a project from OSM, if you access the log file, you are going to see something like the figure below, containing
the sequence of steps followed to import the OSM network. If you wish to access this file later on, it is also possible to
save this log file locally in your machine, using the save to disk button in the lower left corner of the log file box.

2.1. AequilibraE Project 9
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(2 Aequilibrak - Parameters

2023-05-11
2023-05-11
2023-05-11
2023-05-11
2023-05-11
2023-05-11
2023-05-11
2023-05-11
2023-05-11
2023-05-11
2023-05-11
2023-05-11

13
13
13
13
13
13
13
13
13
13
13
13

: 46:00,994;WARNING ; About table already exists. Nothing was done
: Downloading data
:46:01,135.DEBUG ; Downloading polygon 1 of 1

1 46:01,064:.INFO

: 46:06,140;DEBUG ; Posting to http://overpass-api.de/api/interpreter with timeout=540, "{'data’: '[1

1 46:07.520;INFO

1 46:07.991:.INFO

»46:08,320;INFO ;

1 46:08,383;INFO
1 46:08,697.INFO
1 46:09,590:.INFO

Building Network
Separating nodes and links

; Setting data structures for nodes
Setting data structures for links

; Finalizing data structures
: Adding network nodes

; Adding network links

2023-05-11 13
2023-05-11 13
2023-05-11 13
2023-05-11 13
2023-05-11 13
2023-05-11 13
2023-05-11 13
2023-05-11 13
2023-05-11 13
2023-05-11 13
2023-05-11 13
2023-05-11 13
2023-05-11 13

1

Save to disk

: 46:09,700.WARNING

1 46:09,716;WARNING :
1 46:09,731;WARNING :

1 46:09, 74T WARNING
1 46:09. 778 WARNING
: 46:09, 794 WARNING

1 46:09.810;WARNING :
1 46:09.857TWARNING :

1 46:09. 884, WARNING

1 40:09. 904 WARNING

1 46:09.982.WARNING

: Link type has not yet been saved to the database.
Link tvpe has not yet been saved to the database.
Link type has not yet been saved to the database.
: Link type has not yet been saved to the database.
: Link type has not yet been saved to the database.
: Link type has not yet been saved to the database.
Link tvpe has not vet been saved to the database.
Link type has not yet been saved to the database.
: Link type has not yet been saved to the database.
Link type has not yet been saved to the database.
: Link type has not yet been saved to the database.

: 46:10,084;INFO ; Adding network links
: 46:20,364;INFO ; Network built successfully

2.1.5 Run procedures

: Downloaded 426 4KB from overpass-api.de in 1.38 seconds |
: 46:07 599:INFO ; |
:46:07.614.INFO ;

Do so explicitly
Do so explicitly
Do so explicitly
Do so explicitly
Do so explicitly
Do so explicitly
Do so explicitly
Do so explicitly
Do so explicitly
Do so explicitly
Do so explicitly

Close

The run procedures allows you to define model entry points and their default arguments, and run models to the model
itself. Usage at QAequilibraE is pretty straightforward: select one of the available functions, click on the Run! button,
and wait for the log file to open with the output results of the model.

To better understand the application of the run module, we encourage you to read about it at the AequilibraE documen-

tation.

Q

Available procedures

nuUN Frocegures

example_function_with_kwargs -

Run!

10
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2.2 Model building

On the Model building tab, it is possible to effectively build an AequilibraE model, and to do so, there are some options,
such as creating project from Open Street Maps or using your existing layers.

In this tab, you can also add centroids and zones to your project.

AequilibraE =

Model Buiding Create project from OSM
= L Create Project from layers
o LREE] Network Preparation

e ] el Add centroid connectors

g | Add zoning data
g ol | s

2.2.1 Create project from OSM

The first feature is the capability of importing networks directly from Open Street Maps into AequilibraE’s efficient
TranspoNet format. This is also time to give a HUGE shout out to Geoft Boeing, creator of the widely used Python
package OSMNXx. For several weeks I worked with Geoff in refactoring the entire OSMNx code base so I could include
it as a submodule or dependency for AequilibraE, but its deep integration with GeoPandas and all the packages it
depends on (Pandas, Shapely, Fiona, RTree, etc.), means that we would have to rebuild OSMNx from the ground up in
order to use it with AequilibraE within QGIS, since its Windows distribution does not include all those dependencies.

For this reason, I have ported some of Geoff’s code into AequilibraE (modifications were quite heavy, however), and
was ultimately able to bring this feature to life.

Note

Importing networks from OSM is a rather slow process, so we recommend that you carefully choose the area you
are downloading it for. We have also inserted small pauses between successive downloads to not put too much
pressure on the OSM servers. So be patient!!

Importing networks from OSM can be done by choosing an area for download, defined as the current map canvas on
QGIS...

2.2. Model building 11
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@ Aequilibrak.

I 2

D:/Chicago_fromasm|
Import network and create project (&

... or for a named place.
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@ Aequilibrak

3
TImport network and create project (8

2.2.2 Project from layers

The AequilibraE project can also be bootstrapped from existing line and node layers obtained from any other source,
as long as they contain the following required field for the conversion:

e Link ID

* a_node

¢ b_node

* Link direction
e Length

* Speed

* Allowed modes
 Link Type

These requirements often create quite a bit of manual work, as most networks available do not have complete (or reli-
able) information. Manually editing the networks might be necessary, which is common practice in transport modelling.

Before creating a project from the layer, you can understand how to prepare the layers for this task on the page Preparing
a network.

After all field preparation is done, one can import those layers into an AequilibraE project using a dedicated tool in the
Model building menu in AequilibraE.

Accessing Model building > Create Project from Layers, the user is presented with the following screen.

2.2. Model building 13
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(5} AequilibraE - Create project from layers x
LIMNK layer fields MODE layer fields
Layer " siouxFalls links -
Layer field Field Initialize? Source/Value
1 |fid 1 |link_id link_id i
2 linit_node 2 a_node init_node -
3 term_node 3 |b_node term_node \d
4 |length 4 | directicn direction s
5 |speed 5 | distance length i
& |link_type &  modes modes v
7 |x1 7 | link_type link_type -
3 |yl 2 |name v
9 x2 : 9 | lanes_ah v
10 |y2 ! 10| lanes_ba v
11 | directicn 11| capacity_ab capacity -
12 ' modes 12 | capacity_ba capacity s
13 | link_id 13 | speed_ab speed i
14 toll I} 14 | speed_ba speed
15 | capacity 15“ free_flow_time =
£ . m
| Create Project |

The first 7 fields for links are mandatory, and one needs to associate the corresponding layer fields to the network fields.

The other fields that will be listed on the left side come from the parameters file (see the manual for that portion for
more details), but the user can add more fields from the layer, as all of them are listed on the left side of the screen

In the case of the nodes layer, only two fields are mandatory.

14 Chapter 2. Menus in Detail
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L2 Aequilibrak - Create project from layers x

LIMNK layer fields MODE layer fields

Layer SiouxFalls nodes =
Layer field Field Initialize? Source/Value
1| fid 1/ nede_id id i
2id 2 is_centroid is_centroid -
3|x '
L]
4y

5 is_centroid

Create Project

After filling all fields, it is just a matter of saving it!

After running this tool a sqlite file (spatialite enabled) will be created and you can edit the network (create, move or
delete links and nodes) and both layers (including node /D and A_Node/B_Node fields) will remain consistent with
each other.

2.2.3 Network preparation
When preparing your project network, you might face there are two distinct situations:

1. User has only the network links: This is the case when one exports only links from a transportation package or
downloads a link layer from Open Street Maps or a government open data portal and want to use such network
for path computation. This tool then does the following:

* Duplicates the pre-existing network in order to edit it without risk of data corruption
* Creates nodes at the extremities of all links in the network (no duplicate nodes at the same latitude/longitude)

* Adds the fields a_node and b_node to the new link layer, and populate them with the IDs generated for the
nodes layer

2. User has the network links and nodes but no database field linking them: In case one has both the complete
sets of nodes and links and nodes for a certain network (commercial packages would allow you to export them
separately), you can use this tool to associate those links and nodes (if that information was not exported from
the package). In that case, the steps would be the following:

* Duplicates the pre-existing network in order to edit it without risk of data corruption

¢ Checks if the nodes provided cover both extremities of all links from the layer provided. Node IDs are also
checked for uniqueness

* Adds the fields a_node and b_node to the new link layer, and populate them with the IDs chosen among
the fields from the nodes layer

2.2. Model building 15
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The GUI for these two processes can be accessed in the AequilibraE menu Model Building > Network Preparation,
and it looks like this:

L
Links layer
Metwork Layer links -
Line lyer name net_links
Nodes layer

® Create node layer Use node layer
MNode layer name net_nodes

Node numbering start 1001
0% Run! Close

In this case we chose to add nodes with IDs starting in 1,001, as we will reserve all nodes from 1 to 1,000 for centroids,
external stations and other special uses (we are not planning to use all that range and that is not necessary, but the
numbering gets quite neat that way).

2.2.4 Adding centroids

Starting in version 0.6 of AequilibraE, centroid connectors can now only be added to AequilibraE projects, and no
longer generates new layers during the process.

Before we describe what this tool can do for you, however, let’s just remember that there is a virtually unlimited number
of things that can go awfully wrong when we edit networks with automated procedures, and we highly recommend that
you BACKUP YOUR DATA prior to running this procedure and that you inspect the results of this tool CAREFULLY.

The GUI for this procedure is fairly straightforward, as shown below.
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Centroids from

® Jone centers From network Layer

Configurations

v | Limit connector creation to zone

Connectors per centroid 15
Allowed link types Modes to connect
centroid_connector bicycle
default car
motorcycles
transit
trucks
walk

Add conectors

Creating Connectors 0%

When creating centroids from zone centers, one can choose to limit the connector to the zone or not. Plase notice if
one choose to limit the connector creation to a zone that has fewer nodes connected to links of the required types than
the number of connectors will result in fewer connectors being created than desired.

One would notice that nowhere in the GUI one can indicate which modes they want to see the network connected for
or how to control how many connectors per mode will be created. Although it could be implemented, such a solution
would be convoluted and there is probably no good reason to do so.

Instead, we have chosen to develop the procedure with the following criteria:
* All modes will be connected to links where those modes are allowed.

* When considering number of connectors per centroid, there is no guarantee that each and every mode will have
that number of connectors. If a particular mode is only available rather far from the centroid, it is likely that a
single connector to that mode will be created for that centroid

e When considering the maximum length of connectors, the GUI returns to the user the list of centroids/modes
that could not be connected.

Notice that in order to add centroids and their connectors to the network, we need to create the set of centroids we want
to add to the network in a separate layer and to have a field that contains unique centroid IDs. These IDs also cannot

2.2. Model building 17
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exist in the set of node IDs that are already part of the map.

2.2.5 Add zoning data

It is possible to import to AequilibraE project your own zoning system in case you already have one. Currently, Aequi-
libraE only supports one projection system, which is the EPSG:4326 (WGS84), so make sure your zone layer is in this

projection.

To add your zones to the active project, go to Model building > Add zoning data, select the zoning layer you want
to add to the project, select weather you want to migrate the data and the respective layer field in the zoning layer, and
finally click on process.

Q@ Aequilibrak - Add zoning layer to project

Zoning layer = my_zone_layer
Select features only Add centroids at the center of mass
Migrate data Zoning field Layer field

1 v zone_id id v

2 v area area v

3 v name name =

Frocess

X

18
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2.3 Data

In the data tab the user can check and load the non-geographic data available in the project.

AequilibraE (3
F =
H.a '
Data, Visualize data

i Import matrices

2.3.1 Visualize data

When clicking Data > Visualize data, a new window with three different tabs opens. The tab matrices shows the
matrices available for the current project (see figure below).

Matrices | Results = MNon-project Data

name file_name cores procedure procedure_id timestamp description WARNINGS
demand_omx  demand.omx 1 None None 2020-11-24 ...  Original data ...
demand_mc demand_mc.o... 3 None None 2021-02-24 ...  None
skims skims.omx 2 None None None Example skim
demand_aem  demand.aem 1 None None 2020-11-24 ...  Original data ...
Load matrix Update matrix table

As for the tab results it displays the results of procedures that took place, such as the creation of Delaunay Lines, and
that are saved in a results_database.sqlite.

2.3. Data 19
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Matrices | Results | Non-project Data

table_name procedure procedure_id procedure_report timestamp description WARNINGS

traffic_assignment_result traffic ... 40e14805a9b... {'convergence': ...  2024-05-16 ...

v Join with layer

Load Result table as data layer

The tab non-project data allows you to open and visualize matrices and datasets in the following extensions: *.omx and
*.aem. This is the only tab available if no AequilibraE project is open. Suppose you want to check a skim matrix
from a previous project. When clicking the Load data button, you can point AequilibraE the location of the file and
its visualization is displayed.

s

Matrices Results Mon-project Data

Load Data
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Check the figure below to see how the visualization window looks like! General configurations for data displaying such
as the number of decimal places and the usage of thousand separator are available. In case your file has more than one
view, you can select the desired view using the dropdown buttons at the bottom of the page. In our figure, they are
represented by the dropdowns containing distance_blended and main_index. To save your current matrix into *.csv
format, just click in the export button in the lower left corner of the window.

L C
i 2 3 4 5 & -
1 | 0.0000 6.0000 4.0000 8.0000 10.0000 11.0000 16.000
2 60000 0.0000 10.0000 14.0000 10,5183 5.0000 10.000
3 4.0000 10,0000 0.0000 4.0000 6.0000 10,9835 17.963
4 |8.0000 14.0000 4.0000 0.0000 2.0000 6.0000 12.980
5 10.0000 10,7709 6.0000 2.0000 0.o0o00 4.0000 10.980
6 11.0000 5.0000 11.5628 6.0000 4.0000 0.0000 5.0000
7 | 16.0000 10.0000 17.6960 12.7035 10,7035 5.0000 0.0000
8 13.0000 Z.0000 14.6960 9.7035 7.7035 2.0000 3.0000
g | 15.0000 157709 11.0000 7.0000 S.0000 Q.0000 13.000
10 18.0001 18.7710 14.0001 10.0001 8.0000 12.0000 9.0014
11 14.0000 20,0000 10.0000 6.0000 8.0000 12.0000 14.002 =
L] ]
v | Thousands separator Decimal places 4 |+
distance_blended * | main_index -
® No mapping By origin By destination Blues A
Export Close

Additionally, we can visualize how the matrices look like in the map! Using the buttons By origin and By destination, it
is possible to select the traffic zone by its origin or destination. If one select By origin, then click on the desired row, and
notice that is going to be highlighted. The zones layer (if it exists) is going to be loaded and the corresponding zones
are going to receive a different color shade, according to the color palette selected in the dropdown menu. One other
possibility to select the zone for displaying is directly into the map canvas: with the Select features button enabled, just
click on the desired zone in the layer and you’ll notice that the color shades will change accordingly, as well as the row
selection in the matrix.
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Q@ File path: Nexample sioux falls\matrices\traffic_assignment result car.omx
1 2 3 a s 6 7 El
‘@un 4,840.0863  4,440.7952  6,864.3306 81253836  6,864.6528  11,133.1546
2T 4,840.0863 0.0000 9,200.8815  11,704.4165  7,305.8711 2,0245666  6,293.0686

44407952 9,200.8815  0.0000 24235354 3,684.5884  7,830.850  11,486.9115
68643306 117044165  2,423.5354 0.0000 12610530 43340823 8,161.5807
81253836 6,074.4475  3,684.5884 1,261.0530 0.0000 3,073.0282  6,900.5276
68646528  2,024.5666  7,728.4478  4,334.0823  (3,073.0292  (0.0000 4,268.5018
11,133.1546  6,293.0686  11,368.2517 8,179.4504 60183074 42685018  0.0000

9,672.3262 4,832.2423 9,907.4253 6,718.6241 5457.5711 2,807.6754 1,460.8264

EEEERERERE

9,839.9193 7,788.9832 5,399.1241 2,975.5686 1,714.5356 4,787.5649 3,674.1661
10,210.2471  |8,150.3740 5,760.4519 3,345.0164 2,084.8633 5,157.8926 4,927.7526
9,033.2790 13,873.3647  4,502.4838 2,168.0049 3,420.0579 6,502.0872 6,178.9420

12|7,699.3680 12,5304542 |3,258.5728 5,662.1082 6,043.1612 11,007.8567  14,745.9345

“

v
V! Thousands separator Decimal places 4|3/

| distance_blended f ~ | main_index - |
) No mapping origin ) By destination | Blues gf )
| Export | Close |

The step-by-step when selecting By destination, is identical to the one before. Select the desired column (destination),
notice that it will be highlighted, and the zones layer is going to present a color shade according to the color palette
selected. The selection of zones for displaying is also available for destinations, and the steps are the same as presented
above.
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() File paths 5 i it . 7 Pexample_siou_falls\matrices\traffic_assignment_result_car.omx

1

3

4

s

6 7 [«

0.0000

4,440.7952
6,864.3306
8,125.3836
6,864.6528
11,133.1546
9,672.3282
9,839.9193
10,210.2471

9,033.2700

EEEEFEEEEDE

12|7,699.3680
“

V| Thousands separator

4,440.7952

4,840.0863 MQ,zan.a&is

0.0000

2,423.5354
3,684.5684
7,728.4478
11,368.2517
9,007.4253
5399.1241
5,769.4519
4,502.4838

3,258.5728

6,864.3306
11,704.4165
2,423.5354
0.0000
1,261.0530
4,334.0823
8,170.4504
6,718.6241
2,975.5886
3,345.9164
2,168.0040

5,682.1082

8,125.3836
7,305.8711
3,684.5884
1,261.0530
0.0000

3,073.0202
6,918.3074
5457.5711
1,714.5356
2,084.8633
3,420.9579

6,043.1612

6,864.6528 11,133.1546

2,024.5666 6,293.0686
7,839.2859 11,486.9115
4,324.0823 8,161.5807

3,073.0292 6,900.5276

0.0000 4,268.5018
4,268.5018 0.0000
2,807.6754 1,460.8264

4,787.5649 3,674.1661
5,157.8926 4,827.7526
6,502.9872 6,178.0420

11,007.8587  14,745.0345

0
Decimal places 4|2

| distance_blended

= | main_index

) No mapping

() By origin

L 2 )y destination

| Blues a:)

Export

Close |

2.3.2 Importing matrices to project

It is also possible for the user to import matrices from an open layer to a project. This can be done by clicking Data >
Import Matrices and properly indicating the fields in the new window. First click Load and then Save. A new window
will open and you can point to the project matrices folder. To take a look in the matrix you just imported, you can
upload the matrix table and display it as shown in the last topic.

2.3. Data
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( Aequilibrak - Matrix importer
Matrix SiouxFalls_od -
From 8] b
To D -
Flow Ton -
LOAD Save Compress outputs
Mame Dirmensions Total
1|ton 24 ¥ 24 360,600.00
2|ton_1 24 ¥ 24 360,600.00

2.4 Trip Distribution

On the trip distribution tab, the user can perform Iterative Proportional Fitting (IPF) with their available matrices and
vectors, as well as calibrate and apply a Synthetic Gravity Model.

In this page each option under the Trip Distribution > Trip Distribution is presented in one of the subsections below.

AequilibraE £
n | |

o Dol

ol em
Trip Distribution.|  Trip Distribution Q) Acquilibrak Trip distribution X
I | | .. n | -. | B |
[ | -
= " mom o Iterative Proportional Fitting
L Apply Gravity

-n Calibrate Gravity
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2.4.1 Iterative Proportional Fitting (IPF)

It is possible to balance the production/attraction vectors using IPF. There are three different ways to load a vector’s
data: loading a *.csv or *.parquet file or loading data from an open layer.

Let’s click on the Iterative Proportional Fitting option to open the menu.

G

Oteraﬁve Proportional Fitting

Apply Gravity
Calibrate Gravity

Loading the vector from a *.csv or *.parquet file is quite the same. Select your preferred option in the menu, and
click Load, pointing to the location of the vector file in your machine.

G

Load datasets Load matrices Vectors Seed matrix jobs

Dataset name # of fields
LG
Data sets e C5V
Load Parguet

Irmport from layer

Load

Cancel Queue jobs Run jobs

Case you are loading from an open layer, just click Import from layer, point the available data layer, and the name of
its index column. You can choose between Use data or Save and use. Case you choose to save, the vector will be saved
in a temporary QGIS folder.
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() AequilibraE - Vector loader
Csv
Data layer synthetic_future_wvector b
Parguet
Index field index -
8 Import from layer

Load Use data Save and Use

After the vector is properly loaded, it will appear in the Load datasets tab.

(2} AequilibraE - lterative Proportional Fitting x
Load datasets Load matrices Vectors Seed matrix jobs
Datazet name # of fields
1| synthetic_future_vector 2
Data sets

| Load |

Cancel Queue jobs Run jobs
B i

You can now select the production/attraction (origin/destination) vectors. If your data comes from a table/layer opened
in QGIS, you’ll notice that the Index collapsible list is deactivated because the data index was selected when loading
the data.
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@ Aequilibrak - lterative Proportional Fitting *

Load datasets Load matrices | Vectors | Seed matrix jobs

Vector synthetic_future_wvector -
Index index -
Production origins =
Attraction destinations -

| Cancel [ Quevue jobs (| Run jobs |

And select the impedance matrix to be used.

(2 AequilibraE - lterative Proportional Fitting x

Load datasets = Load matrices | Vectors | Seed matrix | jobs

Matrix |demand_aan - |
Care |matrix - |
| Cancel [ Queue jobs (| Run jobs |

To run the procedure, simply queue the job (and select the where the output file will be saved). Then, you will notice
that a job with the output file name will appear in the jobs table with a status queued (2). Finally, press Run jobs (3).
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(@ AequilibraE - lterative Proportional Fitting ot

Load datasets Load matrices Vectors Seed matrix jobs

Job Cutput name Status
1|1 ipf_wector Queued

Treat empties as zeros
Cancel I Queue jobs o I Run jobs e

After the job is completed, a new window showing its procedure report will open.
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(2} Asquilibrak - Procedure report *
##£4% IPF computation ####£5
Target convergence criteria: 0.0001
Mandimum iterations: 5000
Rows:24
Columns: 24
Total of seed matrix: 360,600.0000
Total of target vectors: 436,740.0000
Iteration, Convergence
6 , 0.0000451038
Running time: 0.00?‘5|
Close Save log
We can close it after checking the procedure report.
Important
Production and Attraction vectors must be balanced before running IPF.
2.4.2 Synthetic Gravity Models
Calibrate Gravity
Now that we have the demand model and a fully converged skim, we can calibrate a synthetic gravity model.
We click on Trip distribution in the AequilibraE menu and select the Calibrate Gravity model option.
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Iterative Proportional Fitting

Apply Gravity

O:alibrate Gravity

The first thing to do is to check if all matrices we need (skim and demand) are in the project folder.

() Aequilibrak - Calibrate gravity mode

=

Load matrices Impedance Observed matrix Model

1 2 3
1| demand_omx demand.omx 1
I 2| demand_mc demand_mc.omx | 3
| 3| skims skims. omx 2
4| demand_aem demand.aem 1
5 imped_matrix imped_matrix.omx |2

& | traffic_assignme... traffic_assignme... |4

Cancel Queue jobs

Select which matrix/matrix core is to be used as the impedance matrix.

jobs

Mone

Mone

Mone

Maone

Mone

Mone

Mone

Maone

Metwork skimming | 40138

Traffic Assignment | 1bd1¢

Run jobs
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() AequilibraE - Calibrate gravity model x

Load matrices Impedance Observed matrix Model jobs

Matrix | ckima - |

Core | free_flow_time_c_final

| Cancel [ Queue jobs (| Run jobs |

And which one corresponds to the observed matrix.

(2 AequilibraE - Calibrate gravity model >
Load matrices Impedance Observed matrix | Model jobs
Matrix |demand - |
Care |matrix - |

s

| Cancel [ Queue jobs (| Run jobs |

We then select which deterrence function we want to use (1) and choose a file output for the model by clicking on
Queue jobs (2).
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— _ R _
| Aequilibrak - Calibrate gravity mode X
|
Load matrices Impedance Observed matrix Model | jobs
gative Exponential
Inverse Power
Gamma Function
Friction Factors
Cancel Queue jobs a Run jobs
In the jobs tab, we can check all jobs we queued (1) and then run the procedure (2).
Q@ Aequilibrak - Calibrate gravity mode e
Load maftrices Impedance Observed matrix Model jobs
Job Cutput name Status
1|1 mod_exponential_negative Queued
Treat empties as zeros
Cancel Queue jobs I Run jobs e

Inspect the procedure output.
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(2 Aequilibrak - Procedure report
#FFEEE GRAVITY CALIBRATION ####2 3

Functional form: EXPO
Iteration: 1
FEEEF  GRAVITY APPLICATION #####

Model spedification:
Function: EXPO
beta: 0.03320240801967285

Target convergence criteria: 0.0001
Maximum iterations: 100

Rows/columns: 24

Total of seed matrix: 13,616.7613
Total of target vectors: 13,616.7613

Iteration, Convergence
3 , 0.0000075175

Running time: 0.008s

Total of matriz:  13,616.7613
Intrazonal flow: 1,150,.3799
Running time: 0.03

n
FEF#FF  GRAVITY APPLICATION

*
4t
**
4
+*

Model specification:
Function: EXPO
beta: 0.02067329752109662

Target convergence criteria: 0.0001
Maximum iterations: 100

Rows/columns: 24

Total of seed matrix: 13,615.7613

Total of target vectors: 13,616.7613

Iteration, Convergence

2 , 0.0000324525 -
Close Save log

The resulting file is of type *.mod, but that is just a YAML (text file).

I
O
>,

mod_exponential_negative.mod X +

(i

Arquivo  Editar  Exibir WMy a2 @

| SyntheticGravityModel:
alpha: null
beta: B.82867329752189662
function: EXPO
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Apply Gravity

If one has future matrix vectors (there are some provided with the example dataset), they can either apply the Iterative
Proportional Fitting (IPF) procedure available, or apply a gravity model just calibrated. Here we present the latter.

() AequilibraE Trip distribution

Iterative Proportional Fitting

Opply Gravity

Calibrate Gravity

With the menu open, let’s load the dataset(s) with the production/origin and attraction/destination vectors. We can add
data into the model by loading a *.csv or *.parquet file or through an open-layer, just like the IPF procedure above.

Load datasets Load matrices Vectors Impedance Model jobs

Dataset name # of fields
(= Aequilibrak -
1 ® 5V
Data sets e
Parguet
Load
Import from layer
Load
Cancel Queue jobs Run jobs

We select the production/attraction (origin/destination) vectors.

34 Chapter 2. Menus in Detail



AequilibraE for QGIS

Load datasets Load matrices Vectors Impedance Model jobs

Vector synthetic_future_wvector =

Index index -

Production origins =

[ Attraction destinations -
Cancel Queue jobs Run jobs

And the impedance matrix to be used. We can select one matrix core to use in computation.

(2} Aequilibrak - Apply gravity model >
Load datasets Load matrices Vectors Impedance Model jobs
Matrix ckims -
Care free_flow_time_c_final -
Cancel Queue jobs Run jobs

The last input is the gravity model itself, which can be done by loading a model that has been previously calibrated, or
by selecting the deterrence function from the drop-down menu and typing the corresponding parameter values.
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@ AequilibraE - App gravity mo
Load datasets Load matrices
Parameter
1|Function
2| alpha
3|Beta
Maodel
Load
Cancel

Vectors

Impedance Model | jobs
Value
GAMMA -
0,0000000 -
0,0000000 -
Queue jobs Run jobs

As we already have a calibrated model, we’ll load its configurations. When clicking Load (1) a new window opens.

Point to the path where your *.mod file is stored, and once its done, you’ll notice that the parameters in the table view
now correspond to the model data (2). Queue the jobs by hitting the Queue jobs button (3).

(@ AequilibraE - Apply gravity mode
Load datasets Load matrices Vectors Impedance Model | jobs
| Parameter Value
1|Function EXPO i
' 2|Beta 0,0206733 -
Model 1
Load

Cancel

Queue jobs e Run jobs

It is possible to check all jobs geued before running the model in the tab Jobs (1). If all jobs look ok, just click on the

Run jobs button (2).
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G.! Aequilibrak - Apply gravity model

Load datasets Load matrices

Vectors Impedance Model jobs

Job
1|1 future_demand

Qutput name

Status

Queued

Treat empties as zeros

Cancel

|
Queue jobs I Run jobs |

Once the process is finished, a new window with the procedure report output will open. You can check its results and

then close it.

2.4. Trip Distribution
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(2 AequilibraE - Pro

IUre repor

###== GRAVITY APPLICATION =#3F%%

Model spedfication:
Function: EXPO
beta: 0.0206733

Target convergence criteria: 0.0001

Mandimum iterations: 100

Rowsfcolumns: 24

Total of seed matrix: 436,740.0000
Total of target vectors: 436,740.0000

Iteration, Convergence
2 , 0.0000511408

Running time: 0.008s

Total of matrix:  4356,740.0000
¢ Intrazonal flow:  36,552.6714
Running time: 0.031

Close

Save log

The result of this matrix can also be assigned, which is what we will generate the outputs being used in the scenario

comparison.

2.5 Paths and Assignment

From version 0.6, AequilibraE plugin does not require the user to create the graph to perform path computation as in
previous versions. In this version, as you set up your own configurations, the software already computes the graph for

you.
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AequilibraE

"o B
[

& )

Paths and assignment,
i n

Shortest path
Impedance matrix
Skim viewer

Traffic Assignment

Route choice

2.5.1 Shortest Path

The first thing we can do with this project is to compute a few arbitrary paths to see if the network is connected and if

paths make sense.

Before computing a path, we go to the configuration screen.

I Configure o

From

To

Compute

Selection

® Path in new new layer

———

For the case of Sioux Falls, we need to configure the graph to accept paths going through centroids (all nodes are
centroids), but that is generally not the case. For zones with a single connector per zone it is slightly faster to also

deselect this option, but use this carefully.

2.5. Paths and Assignment

39



AequilibraE for QGIS

(@ AequilibraE - Graph and Network setting X

Mode car () o
Minimize distance B

paths through centroids

Remove selected links from the graph

Dane! o

If we select that paths need to be in a separate layer, then every time you compute a path, a new layer with a copy of
the links in that path will be created and formatted in a noticeable way. You can also select to have links selected in the
layer, but only one path can be shown at time if you do so.
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6
@ Shortest path i
Configure
From i 3
To 7
Display 5 7

8 Pathin new new layer
e
G

Layers

4 .
Selection T 1 /S”T

16 18
o [l ® TV & - i [} 12 11 Qqo—
v o 1to19 = ; a7
v - 1te7 =] /
v @ nodes /
v — links
14 15 19
W' /
/
| 4
B2
\ AT
|24/'
//.
////
/

‘13.

2.5.2 Impedance Matrix (aka Skimming Matrix)
We can also skim the network to look into general connectivity of the network.

To perform skimming, we can select to compute a matrix from all nodes to all nodes, or from centroids to centroids,
as well as to not allow flows through centroids.

The main controls, however, are the mode to skim, the field we should minimize when computing shortest paths and
the fields we should skim when computing those paths.
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(2} AequilibraE - Impedance matrix toolbox

GRAPH

Mode | car (€} °
ALL nodes to ALL nodes
ntroids to centroids

SKIMS

Available skims

1|lanes

2| capacity
3 speed
4(b

5| power
& | toll

7| alpha
8|beta

distance | &

Minimize field | distance 9
%ck paths through centroids

Remove selected links from the graph

Compute skims

1| free_flow_time

imped_matrix

O—9

Development partizlhy funded by wwenw.ipea.gov.br

With the results computed (AEM or OMX), one can display them on the screen, loading the data using the non-project

data tab in Data > Visualize data.

2.5.3 Skim viewer

The skim viewer makes it easier to view skimming results. The skim viewer window looks like this:
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L

Layer
Selected layer | Nodes - Color | Blues -
Start ID

Graph
Mode car (c) - Minimize field | |anes .

ALL nodes to ALL nodes v Block paths through centroids

® Centroids to centroids

Skims

Available Skims lanes =

Plot!

In the Layer group, you can select between the nodes or zones layers for data viewing. You can also select a color map
range for plotting and the starting node/zone ID.

In the Graph group, you can set the graph configurations, such as the mode, the minimizing (cost) field, the choice to
block or allow flows through the centroids, and whether to compute skims for all nodes or between centroids. Another
useful feature of the skim viewer is that it allows users to use joined fields from the ‘links’ layer as minimizing or
skimming fields.

Finally, in the Skim group, you select the desired skimming field for plotting.

When visualizing the skims, you’ll notice that a memory layer named ‘skim_viewer’ is created. It contains the node or
zone ID for joining the nodes or zones layer and a data column that holds the data to be plotted. Whenever the selected
node or zone changes, the values in the data column also change.

Skim view without joined layer

For demonstration purposes, we’ll use the Coquimbo model for this example. You can go directly to the skim viewer
and set the configuration, as presented below:
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(2 skim viewer
Layer

Selected layer | Nodes

Start ID 15
Graph
Mode car (c)
@\LL nodes to ALL nodes
Centroids to centroids
Skims

Available Skims

Color | Blues =

Minimize field | distance @

Block paths through centroids

The output in the map canvas is:

o @
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Layers
e T &~-F AL

skim_viewer i
v W ° nodes

Browser Layers

If you select any other node with the skim viewer window open in the background, you will notice that the image

displayed in the map canvas automatically changes.

2.5. Paths and Assignment
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Layers

@ ® T & -5 @ L

skim_viewer (s

bV 0 nodes

Browser Layers

If you want to change either the minimizing field or skimming field (or both), you can modify your selection directly
in the skim viewer window, and it will be automatically recomputed for display in the map canvas.

Skim viewer with joined layer

For this example, we’ll use the Sioux Falls model. First, join the ‘links’ layer with the desired results table (see Visualize
data for more information). Then, go to the skim viewer. When you see the window for the first time, you won’t notice
anything different, but when you click on the minimize field and available skims, you’ll notice that the joined fields
also appear here.
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Let’s plot the zones for Sioux Falls, starting at zone ID 5, and using traffic_assignment_result_congested_time for both
the costs and skimming fields. The initial configuration looks like this:

(2 skim viewer x

Layer

Selected layer | Zones @ Color | Blues -
Start ID E e

Graph
Mode car (c) | Minimize field traFﬁc_assignment_result_cnngested_@
ALL nodes to ALL nodes @Iock paths through centroids
® Centroids to centroids
Skims
Available Skims traffic_assignment_result_congested_time @
| Plot! a

The output in the map canvas will be:
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Layers

“@® T &-F AL

skim_viewer
b v ) zones
v links

traffic_assignment_result

Browser Layers

If your zone layer is active and you select another zone with the skim viewer window open in the background, you’ll
notice that the image in the map canvas automatically changes.
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Layers

o [ @ T, |15 !
skim_viewer

b ¥ 7 zones
v links
traffic_assignment_result

Browser | Layers

If you want to change either the minimizing field or skimming field (or both), you can modify your selection directly
in the skim viewer window, and it will be automatically recomputed for display in the map canvas.

2.5.4 Traffic assignment

Having verified that the network seems to be in order, one can proceed to perform traffic assignment, since we have a
demand matrix.

The Traffic Assignment procedure tab looks like this!
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() Aequilibrak - Traffic Assignment toolbox X

Project | Traffic Classes = Skimming = Critical analysis  Link flow extraction =~ Assignment

Property Value
1/ Project path D:/release/Sample models/sioux_falls_2020_02_15/SiouxFalls.sqlite
2 Modes car (c)

In the Traffic Classes tab you will create the traffic classes used in the project. First, select one of the available matrices
(in *.AEM or *.OMX format), and the matrix core that will be used for computation. For the Sioux Falls example,
we don’t want to block flow through centroids, but this is only necessary because regular nodes of the network are
centroids. When you finish, just press the Add Traffic class to assignment button.

Q Aequilibrak - Traffic Assignment toolbox x

Project | Traffic Classes | Skimming = Critical analysis = Link flow extraction = Assignment

Create traffic class Traffic classes
Matrix name demand_aem = Class name Mode User classes Fixed cost PCE remc
e atlenne total 1 car car (c) 1 1.0 Remq
matrix 360,600.0
Network Mode car (c) -
Assignment class name car

Passenger Vehicle Equivalent | 1,0000 |
Block flows through centroids

Remove selected links from the graph

Include fixed cost lanes
Value of Time 1,00000
Add Traffic class to assignment ] s

To select skims, we need to choose which fields/modes we will skim
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() Aequilibrak - Traffic Assignment toolbox X

Project = Traffic Classes | Skimming | Critical analysis = Link flow extraction = Assignment

Field to skim | distance - Mode | car (c) - Add skimh‘

Mede Field Last iteration Blended
1| car (c) free_flow_time v v

And if we want the skim for the last iteration (like we would for time) or if we want it averaged out for all iterations
(properly averaged, that is).

@ Aequilibrak - Traffic Assignment toolbox X
Project | Traffic Classes = Skimming | Critical analysis = Link flow extraction = Assignment %
Field to skim | distance - Mode | car (c) - Add skim
Mode Field Last iteration Blended
1| car (c) free_flow_time v
2| car(c) distance v

Next, we can choose to run a select link analysis. Its default configuration is not to select any links, so we have to toggle
its “Set select link analysis” button.
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Q@ Aequilibrak - Traffic Assi

Project | Traffic Classes | Skimming | Critical analysis | Assignment

Set select link analysis

Links Query name
Query name query_name
Direction AB
Link ID 12345
Add to query Save query Clear
Outputs

output_name

| Save select link matrices | Save select link results

The creation of queries for analysis consists in: create a name for the query, select the travel direction, add the link ID,
and click on Add to query, to temporarily save the data to the query.

Q AequilibraE - Traffic A

Project | Traffic Classes | Skimming | Critical analysis | Assignment

@t select link analysis o

Links Query name
Query name leaving node 1 e
Direction AB e
Link ID 1 o
) Save query Clear
Outputs

output_name

v| Save select link matrices v| Save select link results

Adding more links to the previous query is straightforward. Select the direction and the link ID, and press Add to query
once again.
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Q Aequilibrak - Traffic A

Project | Traffic Classes | Skimming | Critical analysis | Assignment

V| Set select link analysis

Links Query name
Query name leaving node 1
Direction AB o
Link ID 2 e
3 Save query Clear
Outputs

output_name

V| Save select link matrices | Save select link results

When we are done with the current query, we click on Save query, and notice that the query with the selected links is
going to appear in the right-hand side table.

@ AequilibraE - Traffic A

Project | Traffic Classes | Skimming | Critical analysis | Assignment

V| Set select link analysis

Links Query name
TR (T leaving node 1 1[(1, 1), (2,1)] leaving node 1
Direction AB =
Link ID 2
Add to query 1 Clear
Outputs

output_name

v| Save select link matrices v| Save select link results

To finish the select link analysis step, we choose one name to save one or both of the matrix and results files.
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Project | Traffic Classes | Skimming | Critical analysis | Assignment

V| Set select link analysis

Links Query name
fiueyiname leaving node 1 1/[(1, 1), (2,1)] leaving node 1
Direction AB hd
Link ID 2
Add to query Save query Clear

Outputs

Iselect_llnk_analysm n

V| Save select link matrices | Save select link results

The final step is to setup the assignment itself.
Here we select the fields for:

¢ link capacity

* link free flow travel time

e BPR’s alpha

* BPR’s beta

We also confirm the Relative gap and maximum number of iterations we want, the assignment algorithm and the output
folder. In this case, we again choose to not block flows through centroids for the reason discussed above.
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= Aequilibrak - Traffic Assignment toolbox
(2} AequilibraE - Traffic Assig Lt X

Project | Traffic Classes =~ Skimming = Critical analysis = Link flow extraction | Assignment

Algorithm Volume-Delay function
Function bpr -
bfw
Parameter Value Field
Relative Gap |0.0001 Maximum Tterations | 250 1 alpha b -
2| beta power =

Network information

Capacity capacity -

Free Flow Travel time | free_flow_time -
Outputs

Result_name

Save complete path file

ASSIGN CANCEL

The result of the traffic assignment we just performed is stored in the results.sqlite database within the project folder.
It can be easily accessed and loaded by clicking Data > Visualize data, and a project data window will open. Just
click on the Results tab, select the desired result, let the Join with layer option checked, and click in the Load Result
table as data layer button at the bottom. The result table layer will be automatically joined with the links layer.

Matrices | Results | Non-project Data

table_name procedure procedure_id procedure_report timestamp description WARNINGS

traffic_assignment_result traffic ... 40e14805a9b... {'convergence': ...  2024-05-16 ...

v Join with layer

Now we can revisit the instructions for Stacked Bandwidth

Load Result table as data layer
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2.5.5 Route choice

With the route choice sub-module, it is possible to create choice sets with three different algorithms as well as assign
trips to the network using the traditional path-size logit. Using this module in QAequilibraE is trivial

In the tab “Route choice model”, we add the model configuration. It consists of three different boxes. In the first box
“Choice set generation”, we input parameters for the choice set construction. In the “Route choice model”, we add the
parameters for the route choice model, such as the utility function and the path overlap parameter (PSL/beta) value.

Finally, in “Graph configuration” we set up the graph used for computation.

L€

N

Route choice model | Critical analysis =~ Workload

Choice set generation

Algorithm BFSLE - | Penalty
Max. routes 1 Max. depth

Probability cutoff |0.00

Route choice model

Parameter Network field

0.10 speed

Utility function

PSL (beta) |1.00

Graph configuration

MNetwork Mode car (c)
| Block flows through centroids

Remove selected links from the graph

~ | | Add to utility function

Clear utility function

In the tab “Critical analysis”, we can select to run either a set of select link analysis or a sub-area analysis. These
analyses cannot be run at the same time in QAequilibraE. If you choose to run a sub-area analysis, all OD pairs with
demand are considered for computation. To select only a few pairs of interest, we encourage you to take a look at Route
choice with sub-area analysis at AequilibraE’s Python documentation and run this task outside QGIS.
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(2} AequilibraE - Route Choice

Route choice model Critical analysis | Waorkload

Select link analysis Sub-area analysis
Set select link analysis Set sub-area analysis
Query name query_name Zoning layer
Direction AB Selected features only
Link 1D 12345
Add to query Save guery Clear

Select link outputs

select_link_output_name

Lastly, the tab “Workload” allows users to choose between three tasks. The first box, “Execute single” consists of
computing route choices between two different nodes and visualizing it, while the second box “Matrix” allows the
selection of a travel demand matrix to be assigned using the route choice specified. This option also allows the user to
save choice sets to disk while performing route choice.
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Route choice model | Critical analysis

Execute single
Origin node ID |12345
Demand 1.0
Matrix
demand
Save route choice set results
Output

route_choice_output_name

Destination node ID |98765

v Use all

Build choice sets only

Visualize

Perform assignment

We can run different workflows with the route choice sub-model. We’ll briefly present them.

Basic route choice

In this example, we’ll perform route choice for the Coquimbo example model for a single OD pair. As this example
model does not ship with a demand matrix, we can manually create an open layer and use its data to import the matrix
to the project, as shown in Importing matrices to project.
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(2} AequilibraE - Route Choice

Route choice model | Critical analysis =~ Workload

Choice set generation

Algorithm BFSLE o Penalty 1.00
Max. routes 5 e Max. depth |0
Probability cutoff |0.00

|
Route choice model

Parameter Metwork field e
0.011 e distance o Add to utility function
Utility function

0.011 * distance

e Clear utility function

PSL (beta) |1.00

Graph configuration

MNetwork Mode car (c) °
i ck flows through centroids

Remove selected links from the graph

S —

We start by setting the route choice parameters. In the “Choice set generation” box, we select the algorithm to be one
of Link Penalization (LP), Breadth-First Link Search on Link Elimination (BFSLE), or BFSLE with LP, choose the
values for probability cutoff and penalty, and choose a positive value for one of maximum number of routes (LP) or
search depth (BFSLE and BFSLE + LP).

In the box “Route choice model” box, we configure our utility function. In this example, it is a function of distance, but
could be any other numeric field, such as travel time or tolls. We then add the parameters to the utility function and it
will appear in the utility function box. We can change the utility function by cleaning it and adding it one more time.
To add more parameters to the utility function, just change the values and click in “Add to utility function” one more
time.

Regarding “Graph configuration”, we’ll use the network for cars and allow flows through centroids.

We can now move directly to the “Workload”, select origin and destination nodes and click on the visualize button.
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Route choice model | Critical analysis | Workload

Execute single

Origin node ID | 77011 o Destination node ID | 74089 e 4
Demand 1.0 e

Matrix
| demand = | Use all
Save route choice set results Build choice sets only Perform assignment
Output
route_choice_output_name

A new window named Execute Single will appear, loading the configuration we just used for the route choice set. If
we are done with the choice set generation, we can close it, otherwise, we can generate the route choice set for another
OD pair, also setting the desired number of routes.

L L
Origin node 1D 77011 Origin node ID 71645
Destination node ID | 74089 : Destination node ID |79385
Max. routes Max. routes
Mumber of routes: 5 Mumber of routes: 5

After a few seconds, the output visualization for the routes is shown in the map canvas and we can close the Execute
Single window. The figure below presents the route choice sets, in which the line width corresponds to the probability
of choosing each link.
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« e T |2 = e

route_set-71645-79385
route_set-77011-74089
" openstreettap

Build choice sets

Within this workflow, we can build and save the choice sets without performing assignment. We start by configuring
the model parameters, then go to the “Workload” tab and select our demand matrix and its cores for computation.
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Route choice model | Critical analysis | Workload

Execute single

Origin node ID |12345 Destination node ID |98765 Visualize
Demand 1.0
Matrix
demand o se all
| |
Matrix 2 '
1|demand
|
Save route choice set results I Build choice sets anly o Perform assignment
Output

route_choice_output_name

If you want to use all cores for computation, just let the “Use all” checkbox untoggled after choosing the matrix.
Otherwise a table with the matrix cores and if they should be used is opened and we can select the cores we want.

Then all we need to do is hit the “Build choice sets only”. Once the task is finished, our route choice window will
automatically close. If you go to the project folder, you will notice that a folder named ‘route choice’ containing folders
with the choice sets for each centroid (index) in the matrix was created.

It should be noted that, although we are not performing assignment in this workflow, we use demand matrices to
determine the OD pairs for which choice sets are needed, which are all of those with positive demand.

Perform assignment

This workflow runs a route choice assignment and allows the user to save the choice set generated while perform-
ing such. The set up is quite similar to the one above: After setting the model parameters up, we go straight to the
“Workload” tab and select the demand matrix and its cores for computation.

In this example, we choose to also save the choice sets generated, by toggling the “Save route choice set results” button.
If we leave this button untoggled, only link flows are saved into the results database.

We also choose a name for saving the results in the database. Pick up a name that you can easily find later. Then, just
hit the button “Perform assignment” and wait until the window is closed and the process is finished.
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Q Aequilibrak - Route Choice

Route choice model | Critical analysis | Workload

Execute single

Origin node ID |12345 Destination node ID |98765 Visualize
Demand 1.0
Matrix
demand o se all
ve route choice set results Build choice sets only I Perform assignment
Output

Iro ute_chaoice_with_assignment

Select link analysis

The left portion of the “Critical analysis™ tab gives the user access to select link analysis. Its interface is quite similar
to the one in Traffic Assignment, in which we can add and remove queries with selected links, and save both the matrix

and the results in the databse.
We start by toggling the “Set select link analysis” checkbox and enabling the following menus.

Let’s add our first query. Create a name, set the link direction, add the link ID, and click on “Add to query”.
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Route choice model Critical analysis | Waorkload

Select link analysis Sub-area analysis

@et select link analysis Set sub-area analysis
Query name sl1 o Zoning layer
Direction AB e Selected features only
Link 1D 7369 e

I Add to query o Save guery Clear

Select link outputs

select_link_output_name

Lirks Query name

Let’s add another link to our SLI query. Let’s set the link direction and link ID, add to the existing query with “Add to
query”, and click on “Save query” (4). The SLI query will immediately appear in the table at the bottom of the window

(5).
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| Q Aequilibrak - Route Choice

Route choice model Critical analysis | Waorkload

Select link analysis Sub-area analysis

V| Set select link analysis Set sub-area analysis

Query name si1 Zoning layer
Direction AB Selected features only

Link 1D 20983 e
I Add to query al Save query d Clear

Select link outputs

select_link_output_name

Links Query name

1/[[(7369, 1), (20983, 1]]] si1

Just to make this example more interesting, let’s create an SL2 query. We repeat the process of creating a query name,
setting the direction, selecting link ID, adding and saving the query. It will also appear at the bottom table (6). To
remove any query from the query table, we can double-click the cell. Once this is our last query, we pick up a nice

name to save our select link analysis results (7).
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Route choice model Critical analysis | Waorkload

Select link analysis Sub-area analysis
V| Set select link analysis Set sub-area analysis
Query name sl2 Zoning layer
Direction AB Selected features only
Link 1D 7369

I Add to query dl Save queryé Clear

Select link outputs

IseIect_link_anal',rsis_with_a ssignment

Links Query name

1/[[(7369, 1), (20983, 1]]] si1

2|[[(7368, 1)11 sl2

The last step consists in selecting the matrix and its cores for computation, and perform the assignment. It’s not
necessary to add a name to the route choice output, once we did it in the previous step.
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| € Aequilibrak - Route Choice

Route choice model | Critical analysis | Workload

Execute single

Origin node ID |12345 Destination node ID |98765 Visualize
Demand 1.0
Matrix
demand o @e all
Save route choice set results Build choice sets only I Perform assignment B
Output
route_choice_output_name

Sub-area analysis

To perform a sub-area analysis, we start by toggling the “Set sub-area analysis” checkbox, which enables us to choose
a polygon layer that defines the sub-area of interest. In this example, we select a couple zones in Coquimbo, and toggle
the checkbox “Selected features only”. We could also use an external polygon layer with the desired region and use all
the layer features rather than a part of it.
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Route choice model | Criical analysis | Workload

Select link analysis Sub-area analysis
Set select link analysis @et sub-area analysis
Query name query_name "Zoning layer zones e
Direction AB lected features only
Link ID 12345
Add to query Save query Clear

_link_output_name

Finally, select all cores of our demand matrix for computation, don’t forget to add a name for the output file, and hit the
“Perform assignment” button. When the process is finished, the window is closed. If you go to the project folder, you
will notice that a folder named ‘route choice’ containing a .parquet file with the same output name you selected in
(3) containing the sub-area demand matrix.
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| Q Aequilibrak - Route Choice o

Route choice model | Critical analysis | Workload

Execute single

Origin node ID |12345 Destination node ID |98765 Visualize
Demand 1.0
Matrix
demand 0 @e all
Save route choice set results Build choice sets only I Perform assignment o
Output

Isub_area_analysis_with_assignment B

Tip

Try to reproduce AequilibraE’s Route Choice examples in QGIS!

2.6 Routing

AequilibraE’s routing allows the user to run a Travelling Salesman Problem (TSP), using a selected set of nodes or the
centroids of a network.
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AequilibraE (¢
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Routing.  Traveling Salesman Problem

Its usage is straightforward. For Sioux Falls, for example, we would select the centroids of the network, and minimize
the distance travelled by car. It is also possible to choose the start node of our TSP (we’ll let node_id 1 to be the starting
node, but it could be any available node), and indicate we want to see the result in a new layer.

Our prompt box would look like this:

@ Travelling Salesman Problem e
Modes
Selected & Centroids
Project
Mode | car (c) v Minimize | distance - |'

Block flows through centroids

Starting node | 1 -

Results ]

In a selection ® Onanew lyer Run

L i

When AequilibraE is done solving the TSP, it provides a procedure report, like the one in the figure below. You can
export the procedure report in a .txt file if you wish, by clicking on the lower right button in the window. Otherwise,
you can just close this window (the TSP sequence can be found in the TSP stops layer).
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(=} Aequilibrak - Procedure report b4

Objective function value: 0.0

Route:

1.0-»24.0->230->22.0-» 21.0 -> 20.0 -» 19.0 -> 18,0 -> 17.0 -» 16,0 -» 15.0 -» 4.0 -> 13.0 -» 12,0 ->» 11.0->» 0.0 -> 9.0 -= 8.0 ->» 7.0 -> 6.0 -> 5.0 -» 4.0 -
=3.0->»20-> 1.0

Close Save log

— - - -

And as we chose to display the result in a new layer, it would look like the figure below. Please note that the TSP stops
are labeled according their sequence.
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TSP is a well-known optimization problem and it has already been implemented in several different software and
programming languages. However, the main problem related to TSP is related to its size (hence its complexity).
This means that as we increase the number of stops we want to travel to, the software will take much longer to
provide you with an answer, and in some cases, it might also crash.

2.7 Public Transport

QAequilibraE is capable of importing a General Transit Feed Specification (GTFS) feed into its public transport
database.

AequilibraE £

" om]
Public Transport, Import GTFS

" Skimming and Assignment
- Explore Transit

More details on the public_transport.sqlite are discussed on a per-table basis in AequilibraE’s documentation, and
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we recommend understanding the role of each table before setting an AequilibraE model you intend to use. If you don’t
know much about GTFS, we strongly encourage you to take a look at the documentation provided by Mobility Data.

2.7.1 Import GTFS

To import a GTFS feed, click Public transport > Import GTFS. A new window with the importer will open. If it
is the first time you are creating a GTFS feed for your project, it may take a little while to create the public transport
database in the project folder, and your QGIS screen might not be responsive until the database is created in the project
folder. In the GTFS importer window, you can click on Add Feed and point to the location in your machine where the
GTEFS data is.

L

Add Feed

Feeds to import

Allow map-match
Add transit table

® Create new route system

Execute Importer

Once the feed is loaded, you can select the service date, the agency name, and write a description for it. It is also
possible to add and/or modify the route capacities. When you’re done, just click on Add to importer and you will
return to the GTFS importer screen.

Notice that the feed information is now available at the Feeds to import table view. The first time you create a GTFS
feed, the only option available is Create new route system, so you don’t have to click on it. If you want to map-match
the existing transit routes, you can select Allow map-match. Then, you can import your GTFS feed to your project by
clicking on Execute Importer.

A window with a progress bar will open and once it is finished, you can check out the GTFS feed data you just imported
in your project folder.
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(2} GTFS Feed - b (2} GTFS Feed - b4

Basic settings | Route capacities Basic settings | Route capacities

EETTIETEEY route capacities

dom seg ter qua qui sex sab

14 29 30 11 1 2 3 4 Route Type Seated Design Total
15 5 6 7 8 9 10 11 10 150 300

Service date
16 12 13 14 15 16 17 18 21 280 560

17 19 20 21 22 23 24 25
8 26 27 28 29 30 1 2 312 700 700
19 3 4 5 6 7 8 9

4|3 30 60
Agency™® agency_name 54 400 800
Description™ |agenq.r description| . i b
+
Add to importer | | Add to importer

| (R GTFS Importer Ed

Add Feed

Feeds to import

1/ agency_name (gtfs_coquimba)

Allow map-match
Add transit table

® Create new route system

Execute Importer

In case you want to add or rewrite information on your public transport database, you can click on Public Transport >
Import GTFS. You will notice a difference in the clickable buttons at the bottom of the page, and it is now possible to
Overwrite routes or Add to Existing Routes. For any of these options, you follow the same steps previously presented
to add feed data and load it into the project.
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Add Feed
Feeds to import
Allow map-match
Resetting Transit Tables
® Overwrite Routes Add to Existing Routes

[ Execute Importer

2.7.2 Transit skimming and assignment

QAequilibraE incorporates two of AequilibraE’s transit features: skimming and assignment. In this section, we’ll
replicate AequilibraE’s Python examples and show you how to add a new Period to your transit model. To open the
menu, click on Public Transport > Skimming and Assignment.

The Transit skimming and assignment module consists in four different tabs. “Periods” is the first tab and it displays
a visualization of the periods in the project. It also has a clickable button for you to add a custom period as desired.
Notice that, a period representing all day-long (period_id == 1) exists by default.
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Period | Transit Graph = Skimming = Transit Assignment
Add new period

period_id period_start period_end period_description
1 0 86400 Default time period,...

The second tab is “Transit Graph”, in which you will add the configuration of the graph that will be created. The four
checkboxes at the top of the tab indicate some characteristics of the network and you can select all that apply. The
three drop-down buttons configure, respectively, the connector method (which creates the connector edges between
each stops and ODs), the line geometry method (which creates a LineString for each edge), and the match graph for
mode. The last checkbox indicates weather you want to save the assignment result in the database or not.

L

Period | Transit Graph | Skimming | Transit Assignment

Use existing graph

Outer stops transfers Inner stops transfers

v Walking edges V| Block centroid flows

Connector method Overlapping regions
Line geometry method Direct -
Match graph for mode car (c) -

¥ Save transit graph to database

In the “Skimming” tab it is possible to select the fields we want to create skims for, perform the actual skimming , and
save the result as an *.OMX file.
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Period | Transit Graph | Skimming | Transit Assignment

Available skims = Compute skims
1 | boardings
2 |alightings 3
3 |inner_transfers i

4 |outer_transfers

5 transfers —

0% Perfom skimming

Finally, in the “Transit Assignment” tab, we select the demand matrix and its core that will be set for computation, the
name of the assignment class, the fields corrresponding to the travel time and frequency, and the name we want to save

the results table.

s
Period = Transit Graph = Skimming | Transit Assignment
Matrix demand - | Matrix core pt -
Assignment class name

MNetwork information

Travel Time trav_time - | Frequency trav_time -

Outputs

0% Perform assignment

In the next sub-sections, we’ll present two different workflows, one performing skimming with a custom period and the
other performing assignment for the period of one day.
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Skimming with custom period

In this example we’ll create a custom period and its related skimming. We start at the tab “Periods” clicking on the
Add new period button.

(2 AequilibraE - PT Skimming and Assignment

Period | Transit Graph Skimming = Transit Assignment

| Add new period o

period_id period_start period_end period_description

1 0 86400 Default time period,...

A new window containing the fields period start, end, and description will open. Add the appropriate time and descrip-
tion and hit the Add period button at the bottom.

| & AequilibraE - Add new period

Period start 06:45:00 |=
Period end 10:15:00 |+

Description |Custom period, from 6:45AM to 10:15AM

| Add Period o

The window will close and the period will be automatically shown in the Periods table view. By default, the periods
are numbered in an ascending order based on the number of the last period added. Notice that the start/end periods
we added before are displayed as seconds at the table. Before continuing, select the desired period by clicking on it,
otherwise an error will be thrown when skimming/assigning.
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Period | Transit Graph = Skimming = Transit Assignment

Add new period
period_id period_start  period_end period_description

1 0 86400 Default time period, who...

2 24300 36900 Custom period, from ... “—

At the tab “Transit Graph”, we’ll set up the configurations of the graph. For this example, we’ll uncheck the boxes
for “walking edges”, and “block centroid flows”. For the purpose of this example, we’ll let the box “save transit graph
to database” checked so we can reuse the graph for assignment. Let’s change the value of line geometry method to
“connector project match” because graphs should be created using this method. Finally, as Coquimbo doesn’t have
many walking edges, we’ll match the graph for cars.

L

Period | Transit Graph | Skimming | Transit Assignment

Use existing graph

Outer stops transfers Inner stops transfers
Oﬂlalking edges Oluck centroid flows
Connector method Overlapping regions =
Line geometry method Connector project match @
Match graph for mode car (c) -

¥ Save transit graph to database

Moving to the “Skimming” tab, we can select the skims we want to compute, as well as select a name to our matrices
file. To add a skim to computation, we select the fields one by one at the “Available skims” column and add them to
the “Compute skims” column by clicking on the right-arrow button (see steps 1, 2, and 3). Let’s create a name for our
output (step 4) and click on the Perform skimming button. It will perform the skimming for a unit matrix, and store the
result at the project matrices’ folder.
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| @ AequilibraE - PT Skimm ng and Assignment |

Period | Transit Graph | Skimming | Transit Assignment

Available skims = Compute skims
1 | inner_transfers 1 boardings
2 |outer_transfer 2 alightings

3 |transfers [l 3 waiting_time e

4 trav_time

5 on_board_tra...

[skim_from_645_to_1015 o
| 0% | Perfom skimming B

When the process is finished, the PT Skimming and Assignment window will automatically close and you can check
the outputs at the matrices folder.

Transit assignment

In this example, we’ll perform the assignment for all day-long also for Coquimbo. This is a reproduction of an Aequi-
libraE’s example.

Let’s start the example selecting the default period at the periods table.

(2 AequilibraE - PT Skimm ng and Assignment

Period | Transit Graph =~ Skimming = Transit Assignment

Add new period
period_id period_start  period_end period_description

1 0 86400 Default time period, ... e

Instead of setting up the graph configurations again, you can reuse the graph currently in memory. To do this, select
the “Use existing graph” checkbox. The lower section of the “Transit Graph” tab will then be disabled. If you change
your mind, simply clear the checkbox and configure the graph settings as needed.
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Q@ Aequilibrak - PT Skimming and Assignment

Period | Transit Graph | Skimming = Transit Assignment

@Jse existing graph

QOuter stops transfers Inner stops transfers
| Walking edges | Block centroid flows
Connector method Owerlapping regions
Line geometry method Direct
Match graph for mode car (c)

| Save transit graph to database

As we’re running an assignment, we’ll skip the Skimming tab and move directly to “Transit Assignment”. Let’s select
a demand matrix and its core for computation (steps 1 and 2). As Coquimbo doesn’t have any matrix in its matrices
folder, you’ll have to create one open layer and import it to the project. Then, select an appropriate name for the transit
assignment class (setp 3), and the variables that corresponds to the travel time and frequency (steps 4 and 5). Lastly,
select an appropriate name for the output that will be stored in the results database (step 6) and just hit the Perform
Assignment button at the bottom.

(@ Aequilibrak - PT Skimming and Assignment

Period = Transit Graph | Skimming | Transit Assignment

Matrix demand &atrix core pt 8

Assignment class name Ipt_class B
| i
Network information |
| Travel Time trav_time requency freq @
I Outputs

Ipt_assignment_result a '
| 0% | Perform assignmenté
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2.7.3 Explore transit network

Case you have already imported a GTFS feed into your project or you want to open a feed from an AequilibraE project
created with Python, you can click on Public Transport > Explore Transit to visualize the Transit routes. While
opening the Transit Navigator, you will notice that the layers patterns, routes, stops and zones from the GTFS file are
going to be displayed in your map canva, and appear in the layers list.

@ *Untitled Project — QGIS
DeBmRY Qe PDH R LUO2 K-8 -0 QERIF-=-6
BV A wEBR / S T R 20
Layers e®

« d®T | - gwi

<V wansit stops v
VI @ Trampight Rail

<
£
g
<

V] 31 transit_pattem_mapping v
V[ zones

- T

Project.,

Network Manipulation_ ; ¥ &S
Data. — ¢ § %7 4

Trp Distrbution. h w 3 B p - — ¢ ~
R — i 5 ~ N~ ., \ AN M
Paths and assignment.. Vo indg 0 57 . q D \
Roting. ) 4}*‘ 5# — ~ 5 <~
Publc Transport. N > — 5

About
Hebp ¥

5] Show proec ~ T T S IR QeSS oW S SIS o SN

The navigator window has five different tabs you can explore.
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stop
1890882

1590884
1896466
1896467
1896468

1896470

08:00

South/West patterns

s
route_id route pattern_id stop_id
20001000000 101387 20001001000 20000000260
20001000000 101387 20001003000 20000000261
20000000266
20000000267
20000000268
20000000269
MINOR RESET
w Global filtering
Agency Liserco
GTFS type Bus
RESET
Time Window From | 06:00 To
Sample 100,0 |+ % & All directions

w Supply Mapping Stops
No mapping ® Map

Show labels Scale

w Supply Mapping routes and patterns

No mapping '® Map Routes
Show labels  Scale
w Zonal mapping
Mo mapping 8 Map
Show labels Scale

Color

-

routes

* | | routes

Color -

trips

* | |Blues

-

stop_name

Arturo Godoy, 6
Dubl Almeyda, 2
Las Heras, ...
Freire, 604
Almirante ...

Almirante ... -

Morth/East Patterns

Blues =
Map!
= | |Blues -
Map!
-
Map!

In the top, there are the three boxes one can select and filter routes, patterns, and stops. You will notice that whenever
an element is selected or filtered, this selection is automatically displayed in the map canva. After filtering data, if you
want to restore the original layers, you can click on Minor reset, and your layers are restored.

In the Global filtering tab, it is possible to filter your GTFS by Agency, GTFS type, Time window, and directions. It
is also possible to select a sample from the GTFS data to analyze. The fitering performed in this tab is automatically

2.7. Public Transport
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displayed in the map canva. To restore the original layers, just click on Reset.

In the last three tabs, one can display useful information about stops, routes, patterns, and zones. For instance, you
can find out how many routes stop at a specific stop location, what is the total capacity of a specific route, or which
zones have more stops or routes across them. Within these tabs, it is possible to configure how one wants to display
the information, by selecting the object color, or thickness (size). It is also possible to display labels, by selecting the
Show labels option. The figures below show the number of routes across the stops displaying the information with
different symbol colors and sizes. Notice that in the layers list, the variable scale for number of routes is shown, as well
as a data layer named stops_metrics, which contains the available metrics for the existing stops.

@ *Untitled Project —QGIS = @

DB QLRI PO A LOOR M-85 QERRIE =
B@Vv.AanEBW / =4 qNE R E R 29- 0
Show location
toyers L S
¢AOTI-RAD @ .
| stop_metrics © \ — ‘
- tramsit_stops v I — —,
v @ o) 2 e o ]
v @ s e 3 - — —
v @ ior - —
v @ o @ ’
v Qoes S G
9@ s o UGN
" transit_routes hd . G
/| =+ Tram/Light Rail — —
VI H Metro
V| H Rail — . .
VT

v
83 transit_pattern_mapping v 9 ..

AequibraE an — 3
Project, N C
Network Manipulation - ) .
Data. —

Trp Distrbution, ‘ ....

Paths and assignment,, Dl =( D

Routing. S )

Public Transport.. N o ® i N -,

GIs. adaN 9 \ X

Utis, > ~ 8 \

About ‘

Hebp

] Show project info Ly ( ‘. ..‘ @ ¢ e aa"ava \ * ~ S~ 5 -

Coordinate| -29,94323° -71,2429° |9 Scale| 122350 |~ | (@ Magnifier| 100% 2| Rotation [0,0° %/ |V Render @epsciazze @

84 Chapter 2. Menus in Detail



AequilibraE for QGIS

@ “Untitled Project — QGIS

DEEBRRY F*ALRIPH R Re MO -8 -6 -0 G E#I B =0 0-
BV AWEBE + / ; - 2 R A0-

Show location

s Vector Raster Database Web Mesh Processing Help

Layers L]
adsTE-BAOD
stop_metrics

~ ¥ bansit stops

Vo omoutes)

Ve s

vV @ w7

vV @ 701w

v @ vos

v @

~ [V transit_routes v
V| =+ Tram/Light Rail

a0

31 transit_pattern_mapping v
Vi zones

Browser | Layers | — .
U @8 \_\—\_> [
Project. i
Network Manipulation_. <
Data. c .
Trip Distrbution,,

Paths and assignment.
Routing.

Publc Transport..

Gls.

Utis

About

Heb

¢

V! Show project info RSN > 4
¢ — Ve ( )] 2 ) = K
Q Type tolocate (Ctrl+) Coordinate| 29,9541° -71,24089° |9 Scale|1:22350 |~ | (@ Magnifier | 100% 12| Rotaton [0,0° (2| ViRender @epsciazze @

2.8 GIS Tools

QAequilibraE has some tools to allow the user to visualize the data.

Aequilibrak (= ]
| S |
_
Fam
o [
g  EAF T
B s »
P | omoma”
| _GIS, Desire Lines
ke Stacked Bandwidth

« 3 Scenario Comparison

Simple tag
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2.8.1 Desire Lines
QAequilibraE is capable of doing two types of desire lines.

It is possible to use a zone or a node layer, and one can also generate the desire lines and Delaunay lines for the demand
matrix provided.

. (2 Aequilibrae - Desire Lines toolbox % |
q

N

Zone or Node layer Matrix Use?

1| matrix v
nodes

1D Field

node_id -
Matrix

demand_aem - Use all

Method

Desire Lines ® Delaunay lines

Urguhart Lines Minimum Spanning lines

Create Desire Lines Cancel and Exit

After selecting a matrix, the user can choose to un-check the use all matrices box and select which matrix layers/cores

they want to use (the list of matrices will only show if the option is un-checked). Just make sure to select a zone/node
layer and node id that is compatible with your matrix.

The user also needs to choose if they want Delaunay lines
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2.8.2 Stacked Bandwidth

The tool for plotting link flows you just saw above can be found under the GIS menu.

You can select a link layer, including Delaunay Lines or desire lines. It is also possible to choose between solid or
gradient colors.
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(2} AequilibraE - Stacked Bandwidth and color ramps x
Line layer 3/ links -
AB Flow BA Flow @ Solid color Color ramp

1.2 flows_matrix_ab A 1.2 flows_matrix_ba v _ b Add bandl:}

AB flow BA Flow Color Move/delete

Create bands
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(2} AequilibraE - Stacked Bandwidth and color ramps x
Line layer W links -
AB Flow BA Flow @ Solid color Color ramp

1.2 flows_matrix_ab A 1.2 flows_matrix_ba v _ b | Add band |

AB flow BA Flow Color Move/delete

1 flows_matrix_ab flows_matrix_ba _ v |a x

Create bands

You can also control the overall look of these bands (thickness and separation between AB and BA flows) in the project
properties.
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= *Untitled Project - QGIS

Edit View Layer 5Settings Plugins Vector Raster Database

LY

Mew Ctrl+M
Mew from Template
. Qpen.., Ctrl+ 0

Open From

Open Recent

Close
H Save Ctrl+5
E Save As..,

Save To

Revert...

Properties...
Snapping Options...
Import/Export

) New Print Layout... Ctrl+P

"’5 Mew Beport...

4 Layout Manager...

Layouts

Exit CGIS Ctrl+C

Ctrk Shift+P

peap

]

Ctrl+Shift+5 2

b ]

]

Project.

2.8. GIS Tools
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(=) Praject Properties | Variables X

Expression Variables

Variable Value

" Default Styles
Dlata Sources

REEH

Variables

e
G’ Macros
E -

P Global

¥ Project
project_abstract
project_area_units
project_author
project_basename
project creation_date
project_crs
project_crs_definition
project_distance_units
project_ellipsoid
project_filename
project_folder
project_home
project_identifier
project_keywaords
project_path
project title

aeq_band_max_value

aeq_band_spacer

aeq_band_width

‘square meters’
‘Pedro Camargo®

<datetime: 2020-02-27 15:17:50>
‘EPSG:4328"

‘+proj=longlat +datum=WGSE4 +ng defs’
‘meters’

WGSES

23194,797337
0.1

| OK | | Cancel | | Apply | | Help

And have our map!! (You need to refresh or pan the map for it to redraw after changing the project variables)
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2.8.3 Scenario Comparison

After joining the two assignment results (the original one and the one resulting from the forecast we just did) to the
links layer, one can compare scenarios.

When joining the assignment results, make sure to name them in a way you will understand.

The scenario configuration requires the user to set AB/BA flows for the two sets of link flows being compared, as well
as the space between AB/BA flows, and band width.
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The user can also select to show a composite flow comparison, where common flows are also shown on top of the
positive and negative differences, which gives a proper sense of how significative the differences are when compared
to the base flows.

As it was the case for stacked bandwidth formatting, expert mode sets project variables as levers to change the map

formatting.

(2} AequilibraE - Scenarioc Comparison

Line layer
W links
Base case
AB Flow

1.2 hase_matrix_ab

BA Flow

1.2 base_matrix_ba

Faormats

Space between bands
0.00

Colors

Positive differences

-'

Alternative
AB Flow
- 1.2 future_gravity_ab
BA Flow
- 1.2 future_gravity_ba

Maimum band width

[r—— 9.40 ® ' Composite
v | Expert mode
Megative differences Comman flow

_' -'

*

Differences only

Create comparison

And this is what it looks like
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2.8.4 Simple tag
GIS > Simple tag works as a spatial join tool in AequilibraE that allows you to join useful information between layers.

Suppose you have a nodes layer with a ‘name’ column only with NULL values, and a zoning layer with an analogous
column ‘name’ but filled with actual names. We can join the information from the zoning layer into the nodes layer
using Simple tag.

We start selecting the layer and the field from which we want to import the data, and then selecting the layer and the
field we want to ‘paste’ the data. Notice that depending on the operation one want to perform, not all methods are
available.
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(2} Aequilibrak - Simple TAG
Data source
Layer Zones
Data field name

Data destination

Layer nodes_layer

Data field long_name

Matching criteria

Fields need to have matching values

Geographic relation

Enclosed Touching '®' Closest
Waiting for inputs
| 0%

oK

Be aware that the existence of triggers in the project database might affect the performance of Simple tag.
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CHAPTER
THREE

PROCESSING TOOLS

Some of AequilibraE’s plugin functionalities are also available in a processing plugin. The processing plugin is au-
tomatically installed with QAequilibraE and allows you to perform several tasks, such as creating project from links,
exporting matrices, and much more, as a batch process. To use the processing plugin, you don’t have to directly open

the AequilibraE project, nor have the widget open, although it is mandatory to have AequilibraE installed.

To find AequilibraE’s processing plugin, click on the Processing panel and select Toolbox. You can also use the

available QGIS shortcut to open the Toolbox window.

(2} Untitled Project — QGIS

i g g o S B Sl Processing
=] . e/ @ R (=) F] ¥ Toolbox Ctrl+AlE+T
D D ﬁ . iR a4 #*, Model Designer... Cirl+Alt+G
1! @ Ve /95 i BA (/] (1 distory.. Ctrl-+Alt+H
= Results Viewer Crl+Alt+R
= n

Edit Features In-Flace

At the bottom of the window, you’ll find the AequilibraE logo and the available functions. The functions are divided
into groups, following the same logic as the AequilibraE widget menu. Notice that not all AequilibraE functionalities

are available for processing, and not all processing tools exist at the main AequilibraE menu.

In the following subsections, we’ll go over all functionalities.

3.1 Model Building

3.1.1 Add centroid connectors

AequilibraE’s processing tool can add centroid connectors to a project’s network. All you need to do is specify the
number of centroids and the project folder. You can also choose the modes and the link types you want to connect,

otherwise the default configuration uses all modes and link types.
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Processing Toolbox
= e OB N

Q, Search...

b ::.l Recently used

» 30 Tiles

Cartography
Database

File tools

GRS

Interpolation

Layer tools

Mesh

Metwaork analysis

Plots

Point doud conversion
Point doud data management
Point doud extraction
Raster analysis
Raster creation
Raster terrain analysis
Raster tools

Vector analysis

Vector creation
Vector general

Vector geometry
Vector overlay

Vector selection
Vector table

Vector tiles
Aequilibraf  -ellf—
» W GDAL

FODDDDDDDDDDDDDDDDDLDDDDDD

% AeguilibraE
* 1, Mug:lel Building

6 46 2 6 46 5 o6 6 20 30 e

Add centroid connectors

Add links from layer to project
Add/Renumber nodes from layer
Create project from O5M
Create project from link layer
Run procedures

Create AequilibraE matrix from layer
Export matrices
Matrix calculator

Save matrix from layer in existing file

* Trip length distribution

~ 3, Paths and assignment

-3

Traffic assignment from file

* 4, Public Transport

- 3
A
P

Create transit graph
Import GTFS
Transit assignment from file

* 5, Metwork

P
e

Collapse links
Metwork simplifier
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(2} 1. Model Building - Add Centroid Connectors

L
Parameters | Log Add centroid connectors

Project path Adds centroid connectors for one or all modes.

MNumber of connectors per centroid
1

w Advanced Parameters

Modes to connect (defaults to all) [optional]

Link types to connect (defaults to all) [optional]

0% Cance

Advanced < | Run as Batch Process.. Run Cloze

3.1.2 Add links from layer to project

This tool allows you to add links from a vector layer to your existing project network. The fields usage is straightforward:
in Project path, you add the project’s path in your machine, then select a vector layer that corresponds to the new links
you want to add to your project, and indicate the layer fields that correspond to the link type, direction, and modes.
Notice that this tool doesn’t require a node layer, nor does it require fields such as a_node or b_node, as it will use the
existing numbering in the project.
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& 1. Mode ding - Add Links From Layer to Project

Parameters Log

Project path

Links

Direction

Link type

Modes

Advanced < | Run as Batch Process..

3.1.3 Add/Renumber nodes from layer

You can also add or renumber nodes in an AequilibraE project to match a layer of centroids. Just select or import the

Add links from layer to
project

Adds links from a layer to an existing AeguilibrakE
project

Cancel

Run Cloze

centroids layer, specify the node ID you want to match, and the output folder.
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(2 1. Model Building - Add/Renumber Nodes From Layer
Paramete )
arameters | Log Add/Renumber nodes from
Project path Iayer |
Adds or renumbers nodes in an AequilibraE project
to match a layer of centroids.
Centroids
WARNING: you may have to change existing
- e node_id (ex. using QGIS field calculator)
Node ID to ensure that changed node IDs (coming from
- Zone ID) are not already used.
[ 0% Cancel
Advanced < | Run as Batch Process.. Run Cloze

3.1.4 Create project from link layer

Create project from link layer is similar to the widget menu Create project from layers, and allows you to create an
AequilibraE project directly from a link layer, without requiring a node layer. With a geometric layer loaded into QGIS,
select it in the Links button, and add the required data in the subsequent menus. Choose the project’s name and specify
the location where you want to save it on your machine.
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(@ 1. Model Building - Create Project From Link Layer

Parameters Log

Links

Link ID

Direction

Link type

Modes

Qutput folder

|[Save to temparary folder]

Create project from link
layer

Creates an AequilibraE project from a given link
layer

| Cancel

| Advanced ~ | |Rur‘| as Batch Process..

Run | | Close

3.1.5 Create project from OSM

This tool is similar to the homonymous widget menu Create project from OSM, and allows you to create an AequilibraE

project only specifying the place name and the folder path and name you want to save the project.
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& 1. Mode ding - Create Project From OSM

Parameters Log

Place name
Qutput folder
[Save to temporary folder]
Advanced < | Run as Batch Process..

3.1.6 Run procedures

0%

Create project from OSM

Creates an AequilibraE project from
OpenStreetMap

Cancel

Run Cloze

This tool is similar to the widget menu Run procedures, and allows you to use defined entry points and arguments, and
run models to the model itself. To use this tool, just select one of the available functions, and once the algorithm is

finished, go to the log file to check the outputs.

Important

An open AequilibraE project is required for this tool to work.

3.1. Model Building
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(2 1. Model Building - Fun Proc edure
i
Parameters | Log Run procedures '
Available functions Run entire model pipelines from Aequilibrak
example_function_with_kwargs -
’ | 0% Cancel
Advanced <~ | |Run as Batch Process... Run Close

3.2 Data

3.2.1 Create AequilibraE Matrix from layer

With Import matrices, you can save an open data layer directly as a *.aem file. This tool is analogous to the widget
menu /mporting matrices to project, but it does not require an open AequilibraE project to work. To use the tool, you
must have an open layer loaded in QGIS, and the menus are the ones presented in the figure below.
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Parameters Log

Matrix Layer

Origin

Destination

Value

Matrix core

matrix_core

w Advanced Parameters

Matrix name [optional]

Matrix description [optional]

File path

[5awve to tem

m
3
1)
=]
[=]
i
H
T

Advanced < | Run as Batch Process..

Create AequilibraE matrix
«| |from layer

- || ... Saves layer as a new *.aem file. Notice that:

- the original matrix stored in the layer needs to be
in list format

- origin and destination fields need to be integers

- value field can be either integer or real

0% Cancel

o

Run Cloze

The upper fields are mandatory and are responsible for selecting the layer, indicating which columns correspond to the
origin, destination, and flow, creating a core name for your matrix, and specifying the output file name and path. In
the Advanced Parameters, you can add extra information about your AequilibraE matrix using the fields Matrix name

and Matrix description.

3.2.2 Export matrices

The Export matrices tool is analogous to the Export button in the matrix viewer (see: this figure for more details). Its
usage is straightforward: select the matrix you want to export, specify the path on your machine to store the file, and
select its output format. Only *.aem and *.omx files can be used as input, and the output format can be either one of

* aem, *.omx, or *.csv.

3.2. Data
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Parameters | Log Export matrices

Matrix path Exports an existing *.omx or = aem matrix file into
*.csw, F.aem or *.omx
File path
File format
.SV hd
0% Cancel
Advanced < | Run as Batch Process.. Run Cloze

3.2.3 Matrix calculator

Under the hood, this tool performs several matrix calculations using NumPy. Its output is an AequilibraE matrix stored

in the file path you provide. Notice that not all matrices operations available in NumPy are also available here. We
currently handle the following operations.

o« 4, -, % /

* min, max, abs
¢ In, exp, power
e null_diag, T

To be more effective in your calculation, please use the brackets to separate the operations in the desired order of
execution.
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( 2. Data - Matrix Calculator >

) |

Parameters | Log Matrix calculator '
Configuration file (*. yaml) Runs a matrix calculation based on a matrix

[

configuration file (*.yaml) and an
expression.Results are stored in an AequilibraE
Matrix.Please notice that:- each key in the

Expression
: configuration file corresponds to the name of the

matrix in the input expression;- expression must be
written according to NumPy syntax.Examples of
valid expressions and configuration are provided in
the plugin documentation.

Matrix core

matrix_core

File path

[5ave to temparary file]

[ 0% Cancel

Advanced < | Run as Batch Process.. Run Cloze

The following code blocks present, respectively, examples of a matrix input configuration for the YAML file and an
expression that can be used for calculation.

Listing 0: Matrix configuration

# For each matrix used for calculation
- matrix_namel:
matrix_path: path to file
matrix_core: specifiy the core name

Listing 1: Expression

[(matrix_namel - matrix_name2).T

3.2.4 Save matrix from layer in existing file

This tools allows you to export the data from an open layer to an existing *.omx file.

Important

Currently, we cannot add new cores to an existing AequilibraE matrix. For this reason the only output file format
available is *.omx.
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(@ 2. Data - Save Matrix From Layer in Existing File

Parameters Log

Matrix Layer

Origin

| v
Destination

| v
Value

| v

Matrix core

|mah’ix_mre |

File path

|[Save to temparary file]

Save matrix from layer in
existing file

Saves a layer to an existing *.omx file. Notice
that:

- the original matrix stored in the layer needs to be
in list format

- origin and destination fields need to be integers
- value field can be either inteaer or real

- if matrix_core already exists, it will be updated
and previous data will be lost

| 0%

| Cancel

| Advanced ~ | |Rur‘| as Batch Process..

Run | | Close |

3.2.5 Trip length distribution

This tool generates a Trip Length Distribution (TLD) plot for a pair of demand and skim matrices and their selected

cores.

Important

An open AequilibraE project is required for this tool to work.
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- 1
(2 2. Data - Trip Length Distribution
4
Parameters | Log Trip length distribution
Demand matrix Creates a tripJength distribution histogram and
P 4 - save in an output folder,
ernand.aem

Demand matrix core
matrix
Skim matrix
trafficassignment_dp_x_car_omx >
Skim matrix core
distance_blended
File path

mm m feyample_sioux_falls/td_sioux_falls.png 44

| 0% ncel

[y
¥}

Advanced ~ | |Run as Batch Process. .. Run Close

3.3 Paths and assignment

3.3.1 Traffic assignment from file

AequilibraE traffic assignment can now be performed using a YAML file that contains the model input information. The
process is straightforward: create a valid YAML file with your project path, required matrices, and valid parameters,
and load it into AequilibraE.
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(R 3. Paths anc Assignment - Traffic Assignment From File
'l
Parameters | Log Traffic assignment from file
Configuration file (*,yaml) Runs traffic assignment using a YAML configuration |
file.
Example of valid configuration is provided in the
plugin documentation.
[ 0% Cancel
Advanced < | Run as Batch Process.. Run Cloze

The code block below contains an example of a valid YAML configuration.

Listing 2: Traffic assignment configuration

project: path_to_project
result_name: test_from_yaml
traffic_classes:
- car:
matrix_path: path_to_project/matrices/demand.aem
matrix_core: matrix
network_mode: c
pce: 1
blocked_centroid_flows: True
skims: free_flow_time, distance
assignment:
algorithm: bfw
vdf: BPR2
alpha: 0.15
beta: 4.0
capacity_field: capacity
time_field: free_flow_time
max_iter: 10
rgap: 0.001

(continues on next page)

110 Chapter 3. Processing Tools




AequilibraE for QGIS

(continued from previous page)

select_links: # optional, name with a list of lists as [[link_id, link direction]]
- from_node_1: [[1, 1], [2, 11]
- random_nodes: [[3, 1], [5, 111

3.4 Public Transport

3.4.1 Create transit graph

Benefiting from new AequilibraE features, this processing tool allows you to create and save a transit graph to use in
the transit assignment. Figure below presents an screenshot of the create transit graph processing interface.

(2 4. Public Transport - Create Transit Graph
1 -
Parameters | Log Create transit graph
Project path Creates a transit graph |
Period ID
. -
Modes

v | Block flows through centroids
Project with walking edges
Project with outer stops transfers

Project has zoning information

[ 0% Cancel

Advanced < | Run as Batch Process.. Run Cloze

Notice that you will have to input data such as the project path, the desired mode, and the period ID for which you want
to create your graph. Other graph configuration, such as Block flows through centroids and Project with
walking edges are boolean, and can be selected as necessary. You can read more about these configuration here.

Note

Currently only a single transit graph can be saved and reloaded.
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3.4.2 Create GTFS

This tool allows you to import a GTFS feed to your project. Just point to the GTFS zip and project paths in your
machine, select the date for which you want to import the transit routes, and if you want to map-match the routes or
not. Remember that depending on the GTFS size, the map-matching procedure can be really time-consuming. Unlike
the GTFS importer in the widget menu, to use this processing tool you must know which calendar date you are going
to use.

LG
'l
Parameters Log II'I'IpOI't GTFS
Project path Adds transit routes from a GTFS to an existing |
AequilibraE project.
GTFS file

Transit agency

Date to impart (YYY-MM-DD)
1930-01-01

¥ Map-match transit routes

0% Cance

Advanced ~* | |Run as Batch Process... Run Close

Tip

Mobility Data is a non-profit organization that provides a GTFES validator tool. If you want to use QAequilibraE
processing processing provider tool to import a GTFS feed, you can load your GTFS file at their validator and it
will provide you useful information, including calendar date ranges.

3.4.3 Transit assignment from file

Transit assignment from file is quite similar to the traffic assignment presented above, with the remarkable differences
related to the transit graph and assignment, as shown in AequilibraE. The YAML file setup includes the project location
in your machine, as well as information on matrix and assignment. To use this tool, you must have a transit graph, either
created by the processing tool above or using AequilibraE code.
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( 4. Public Tra nsport - Transit Assignment From File
Paramete ! ; : :
arameters | Log Transit assignment from file
Configuration file (*,yaml) Runs transit assignment using a YAML
configuration file.
Example of valid configuration is provided in the
plugin documentation.
[ 0% Cancel
Advanced < | Run as Batch Process.. Run Cloze

The code block below contains an example of a valid YAML configuration.

Listing 3: Transit assignment configuration

project_path: path_to_project
result_name: transit_from_yaml
matrix_path: path_to_project/matrices/demand.aem
matrix_core: workers
assignment:
time_field: trav_time
frequency: freq
algorithm: os
graph:
period_id: 1
with_outer_stop_transfers: False
with_walking_edges: False
blocking_centroid_flows: False
connector_method: overlapping_regions
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3.5 Network

3.5.1 Collapse links
This tool allows you to collapse one or more links into nodes, adjusting the network in the neighborhood if necessary.

The input for the tool consists in a folder containing an AequilibraE project and a the link IDs of the links you want to
collapse separated by a comma.

( 5. Network - Collapse Links

L
Parameters | Log Collapse links

AequilibraE Project Folder This tool collapses links into nodes, adjusting the

network in the neighborhood.
wpEees  Eoesevample_nauru

Link ID's (comma-separated)

903,500

0% Cancel

Advanced ~ | |Run as Batch Process... Run Close

3.5.2 Network simplifier

This tool allows you to simplify the network, merging short links into larger ones or turning links into nodes, and save
these changes into the project.

The input for the tool consists in a folder containing an AequilibraE project.
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@ 5. Network - Network Simplifier

— 4 . -
Parameters | Log | Network simplifier

AequilibraE Project Folder This tool simplifies the network, merging short links
] into longer ones or
I m g Lpmgiieenm -5\ xample_nauru all. ¢

turning links into nodes, and saving theses
changes into the project.

l 0% l

| Advanced '| |Run as Batch Process...
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APPENDIX
A

CONTRIBUTING TO AEQUILIBRAE FOR QGIS

This page presents some initial instructions on how to setup your system to start contributing to QAequilibraE and lists
the requirements for all pull-requests to be merged into main.

A.1 Software Design and requirements
QAequilibraE is built on top of AequilibraE’s main features, and the most important piece of AequilibraE’s backend
is, without a doubt, NumPy.

The user might not see or know, but whenever vectorization is not possible through the use of NumPy functions,
compiled code written in Cython is developed in order to accelerate computation.

QAequilibraE also observes a strong requirement of only using libraries that are available in the Python installation
used by QGIS on Windows.

‘We have not yet found an ideal source of recommendations for developing QAequilibraE, but a good initial take can be
found in this article.

Please notice that QAequilibraE installation MUST WORK at least in the most recent long-term release (LTR).

A.2 Development Install

We recommend using a dedicated virtual environment to develop QAequilibraE, using the version of Python related to
the most recent QGIS long-term release. When this section was updated (November/2024), LTR 3.34.12 was coming
with a default 3.12.7 Python environment.

We also assume you are using one of PyCharm or VSCode, which are good IDEs for Python. If you are using a different
IDE, we would welcome if you could contribute with instructions to set that up.

(For us,) The easiest way of developing a QGIS plugin is using a Docker container to build an image containing a
QGIS installation. When cloning QAequilibraE repository into your local machine you will find a Dockerfile with
this recipe.

[git clone https://github.com/AequilibraE/qgaequilibrae.git

Then all you have to do is create a virtual environment, and proceed with the requirements’ installation. We understood
that the creation of a virtual development environment within a container would be redundant, however after facing
some developing issues related to PEP 668, we believe that using a virtual environment would be a good practice.

python3 -m venv .venv --system-site-package
.venv/bin/activate

python3 -m pip install - U pip setuptools uv

python3 -m pip install -r test/requirements_test.txt

(continues on next page)
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(continued from previous page)
python3 ./ci/dependency_installation.py

export PYTHONPATH=$(pwd)/qaequilibrae/packages:$PYTHONPATH
export QT_QPA_PLATFORM=offscreen

A.3 Development Guidelines

QAequilibraE development (tries) to follow a few standards. A huge effort is being undertaken by the development
team to update several portions of the code are still not up to such standards.

A.3.1 Style
* Python code should follow (mostly) the pycodestyle style guide.

 Python docstrings should follow the reStructuredText Docstring Format.
* We are big fans of auto-code formatting. For that, we use Black.

* Negating some of what we have said so far, we use maximum line length of 120 characters.

A.3.2 Imports
* Imports should be one per line.
* Imports should be grouped into standard library, third-party, and intra-library imports.

* Imports of NumPy should follow the following convention:

[import numpy as np

A.3.3 Translatable Strings

If you are adding or modifying any piece of QAequilibraE’s code that includes translatable strings, which are the strings
displayed in the widget windows, please ensure you use the tr function to locate the strings. This will guarantee that the
strings are included in our future translations. Currently, only classes that have a self method support the localization
of strings.

# Indicates that the message '"You need at least three centroids to route. " will be

# set for translation.

ggis.utils.iface.messageBar() .pushMessage(self.tr("You need at least three centroids to.
—route. "), "", level=3)

# In case you have to insert any text into a string, the best way is to use string format
self.error = self.tr("ID is non unique in your selected field").format(str(id))

Strings in QAequilibraE Processing Provider can also be translated. To indicate the strings, import the translation
function and configure it to return the context and the message.

from gaequilibrae.il8n.translate import trlt
class YourClassHere():
# YourClassHere functions

def processAlgorithm(self, parameters, context, model_feedback):

(continues on next page)
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(continued from previous page)

feedback.pushInfo(self.tr("Running assignment")) # indicates the translatable.
—string

def tr(self, message):
return trlt("TrafficAssignYAML", message)

As for November 2024, QAequilibraE’s translations are all hosted in Transifex. Currently, we are targeting translations
in Brazilian Portuguese, Chinese, French, German, Italian, and Spanish. If you want to contribute to QAequilibraE by
translating the plugin to other languages or reviewing the existing translations, please let us know in our AequilibraE
Google Group, so we can add your language to our translation pool!

In the plugin internationalization page, you can find more information on creating your account and start translating
QAequilibraE.

A.3.4 Contributing to AequilibraE for QGIS

GitHub has a nice visual explanation on how collaboration is done GitHub Flow. (For us,) The most important points
there are:

* The main branch contains the latest working/release version of QAequilibraE
* Work is done in an issue/feature branch (or a fork) and then pushed to a new branch
* Automated testing is run using Github Actions. All tests must pass:

— Unit testing

— Build/packaging tests

— Documentation building test

If the tests pass, then a manual pull request can be approved to merge into main
¢ The main branch is protected and therefore can only be written to after the code has been reviewed and approved

* No individual has the privileges to push to the main branch

A.3.5 Release versions

For the past few years, QAequilibraE’s release versioning was related to the major and minor releases in AequilibraE. If
you frequently update your plugin, you might have noticed that we recently jumped from v1.3.1 to v1.4.3, without any
micro releases in between, just because these were the most recent AequilibraE version when the releases happened.

To add the Plugin Repository feature, the development team decided to change how the QAequilibraE versioning is
done. We’ll move from version tags based on AequilibraE, for time-based tags when the release is made (so don’t be
scared if you see a version such as 25.192.23).

We’ll continue using the de-facto Python standard for versioning, but with a different version scheme.

[MAJOR. MINOR[ .MICRO]

* MAJOR designates the year of the release
¢ MINOR designates the number of the day in the year

* MICRO designates the hour of the day the release was made
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A.3.6 Testing

QAequilibraE testing is done with some tools:
¢ Black, the uncompromising code formatter
¢ Ruff, a linter and code formatter
* pytest, a Python testing tool
* pytest-cov, a tool for measuring test code coverage
* pytest-qt, a tool for testing PyQt5 applications
* pytest-qgis, a tool for writing QGIS tests
To run the tests locally, you will need to figure out what to do...

These same tests are run by GitHub Actions with each push to the repository. These tests need to pass in order to
somebody manually review the code before merging it into main (or returning for corrections).

In some cases, test targets need to be updated to match the new results produced by the code since these are now the
correct results. In order to update the test targets, first determine which tests are failing and then review the failing lines
in the source files. These are easy to identify since each test ultimately comes down to one of Python’s various types
of assert statements. Once you identify which assert is failing, you can work your way back through the code that
creates the test targets in order to update it. After updating the test targets, re-run the tests to confirm the new code
passes all the tests.

A.3.7 Documentation

All the QAequilibraE documentation is (unfortunately) written in reStructuredText and built with Sphinx. Although
reStructuredText is often unnecessarily convoluted to write, Sphinx is capable of converting it to standard-looking
HTML pages, while also bringing the docstring documentation along for the ride.

To build the documentation, first make sure the required packages are installed:

[pip install sphinx pydata-sphinx-theme sphinx-design sphinx-panels sphinx-subfigure

Next, build the documentation in HTML format with the following commands run from the root folder:

cd docs
make html

A.3.8 Finally

A LOT of the structure around the documentation was borrowed (copied) from the excellent project ActivitySim.
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PLUGIN INTERNATIONALIZATION (I118N)

In this section, we briefly explain how you can set up your Transifex account and start contributing to QAquilibraE
translation.

B.1 Creating account

To translate QAequilibraE’s QGIS plugin, we use Transifex, a web-based platform that hosts translations. Before
joining our project, you must create an account. Direct yourself to Transifex login page and follow the instructions.
The process is straightforward and does not take a lot of time.

After creating your account, direct yourself to team’s page and request your access to the project. Approving your
request might take a couple of days (we are a small team of developers!), so don’t worry.

transifex Search public projects LogIn m

Explore / AequilibraE / qaequilibrae

gaequilibrae

qaequilibrae spread the word [ [ @

7 Languages
Portuguese (Brazil) 88%

Source language

Englist
French (France) 8% nglish

Date created
French 88% May 18, 2023

Number of contributors
Chinese 0% 6

" Total words to translate

Italian 0%

2.00K
Spanish 0% Last activity

21days ago
German 0%

JOIN THIS PROJECT

Got a localisation project?
Do it with Transifex, free forever.

You’ll be redirected to this page to enter your translation languages of preference.
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transifex Painel Sem organizagdes v . [

Join qaequilibrae project on Aequilibrak

Please select a language to continue

Portuguese (Brazil) v

(@ Some useful information for you before going forward:
* When your request is accepted or denied you will receive a notification.

* After a succesful submit you will be redirected to your dashboard.

N
Q Comunidade Estado  Contactal Portuguese Vv Transifex © 2023
As soon as you have your request approved, you can log in once more in Transifex and begin translating.
transifex Sem organizacses v ‘ Py
Welcome N

With Transifex, you have everything you need to localize digital content and provide

global customers with a beautiful user experience!

© Ajoin request has been sent to your project of choice.

In the meantime, explore other projects you can contribute to.

Join another organization

ou
Create an organization

Q Comunidade  Estado ~ Contactat Portuguese v Transifex © 2023

B.2 Translating into your language

Your project screen should look like the one in the figure below. If you feel comfortable translating into any of these
idioms, just drag your cursor to the right side of each translatable idiom and click on the Translate button.
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b O, Search. Y

ili S W
@ ge gaequilibrae aw
ot | [ Aeignod o cuibra toam
%,
A Overview
Editor
Languages
@ Resources 6 7 O 2 O O K
Tasks .
Screenshots Total source strings @ 1.86% Reviewed @ 37.72% Translated 62.28% Untranslated Source words / 1 resource
dﬂ Settings

Reports

Glossaries i
lossarie: v Localization activity
o)
N

Teams

N 7 Project languages 4 Without translators
I

Strings

French (fr) 79 stringsto translate 591 strings to review

French (France) (fr_FR) 79 strings to translate 591 strings to review

Portuguese (Brazil) (pt_BR) 83 strings to translate 31 strings to review I} '

Chinese (zh) 670 strings to translate 0 strings to review
German (de) 670 stringsto translate 0 strings to review
Italian (it} 670 strings to translate 0 strings to review

Spanish (es) 670 sirings to translate 0 strings to review

Request a language

You’ll be redirected to a new page.

= b [qequines)] / (Gt e e | Englhen) - Portuguese (Brazi) ( BR) v | Edit Source. o ceck | (= overvew | [ concorsance | [ &

670 83 31 Suggestions History @ Glossary
AequilbaE Version name oo
V Fiters | Q. Search by text o fler
Text - Status - Tag - Users - Date - Label - More Sortby: Default uma ‘o Aequiibrat.
Ae

ofjo ¥ 8

P ——

Nimero da versao do AequibraE.

Nome da versdo do AsquilbraE
o a

' GUlversion Versdo da GUI o
' GUIRepostory Repostéro da GUI o
+ Minimum QG Versio minima do QGIS o

Key More info
o et Verson namo
Charctr i
a]
o
Modes to connect fonly one at a time) [s]
Project a]
AsquiraE module not ound o
Opening project =}
Adding () comnectorswher none exss for mode o
Add centroid connectors o
Model Bulding o
- mpong s Importando zonas o N
v Proet Projets o

You can check the translation status in the left column (7ext), where the green buttons indicate that there is an existing
translation for that string. You can insert their translation in the box and save it for all strings If your string happens to
appear multiple times, Transifex will give you translation suggestions, that can match whatever you want to translate.
This can spare you some time.

When you finish your work, direct yourself to the Unreviewed field, to check all strings you have translated. Here’s
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your opportunity to look out for typos or incorrect translations.

For more information, we strongly encourage you to check Transifex official documentation in their website.

B.3 Suggesting a new translation language

If your language is unavailable and you want to contribute, you can request it directly to the AequilibraE Team! In your
project screen, look for the Request a language button on the page.

:
b Q. Search. Y
i D .,
qe gaequilibrae L
e e
Z,
A Overview
Editor
Languages
B e 670 2.00K
Tasks .
Screenshots Total source strings @ 1.86% Reviewed @ 3772% Translated ~ 62.28% Untranslated Source words / 1 resource
I —
dﬂ Settings
Reports
Glossaries “ Localization activity
0
~
Teams
N 7 Project languages 4 Without translators
L
Strings

French (fr) 79 strings to translate 591 strings to review

French (France) (fr_FR) 79 strings to franslate 591 strings to review

Portuguese (Brazil) (pt_BR) 83 strings to transiate 31 strings to review I}

Chinese (zh) 670 strings to translate 0 strings to review
German (de) 670 strings to translate O strings to review
Italian () 670 strings to translate 0 strings to review

Spanish (es) 670 strings to translate O strings to review

Request a language

Select your language and create a request. As soon as possible, we’ll approve the creation of the language, and you can
start translating!

Request language for gaequilibrae X

Languages:

Paolish (pl)

(D Requesting a language for the project does not automatically make you a member of it
Please make a Join team request to start contributing.

‘When your language reguest is accepted or denied
. ) o Cancel
you will receive a notification.
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B.4 Translation tips!
Last but not least, here are some recommendations for translation, many of them borrowed / adapted from QGIS
documentation.

1. Be aware to use exactly the same (number of) special characters of the source text such as ~, ~°, *, **_ :: {}.
These contribute to the cosmetics of the information provided.

2. Do not begin nor end the text hold by special characters or tags with a space

3. Do not end the translated strings with a new paragraph, otherwise the text will not be translated during the HTML
generation.

4. Prefer using format over f-strings.
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APPENDIX
C

SUPPORT & SPONSORS

C.1 Support

AequilibraE is developed by a small but dedicated team of professionals with limited funding.

C.1.1 Paid support

Paid support for AequilibraE is offered by Outer Loop Consulting, an Australia-based consulting company, with support
available in English, Portuguese, German & Spanish.

All support is offered in prepaid packages of a minimum of 10h of consulting by phone, e-mail or Microsoft Teams at
a fixed rate of USD 150/h.

To acquire a paid support package for AequilibraE, please e-mail aequilibrae @outerloop.io

C.1.2 Free support

There are two mechanisms to obtain free support that also allow you to check whether your question was already asked
in the past, with the first option being the most often used as of December/2023:

1. Joining the AequilibraE Google Group and sending your question there.
2. Posting your question to GIS StackOverflow using the #aequilibrae tag;
Please note that all questions and answers in both forums are public.

When sending your question, be as specific as possible, providing screenshots, details on the QGIS version, and as
much detail as you can!

C.2 Sponsors

Sponsoring AequilibraE’s maintenance and new features is the best way to guarantee that the bugs you need fixed and
the features your projects require are incorporated quickly into the software. Please contact aequilibrae @ outerloop.io
for sponsoring opportunities.

Maintenance Sponsors

2024 ADEME

2023 Outer Loop Consulting - La Fabrique des Mobilités - EGIS France
2022 Outer Loop Consulting

2021 Outer Loop Consulting

2016 Instituto de Pesquisa Econdmica Aplicada
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Feature Sponsors

2023 GTES import - La Fabrique des Mobilités
Transit assignment - EGIS France
Select Link Analysis - Outer Loop Consulting
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APPENDIX
D

CITE US!

If you’re using QAequilibraE in a scientific publication, we would appreciate citations to the following paper:

Camargo, P. (2015) AequilibraE: a free QGIS add-on for transportation modeling. Foss4g North America
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