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A- Create an accessibility map (walking,
cycling, car or public transport) from a
multimodal network

Warning

A Do not put blank or accent for directory and / or table names. Example:
Armentieres / voirie_d ecoupe_2senss

&=
]
|

Most scripts used for:

- modify the different road layers, nodes, ...
- create different networks (cycling, walking, transportation)

can be found in the processing toolbox, under the Networks
tab.

-

The plugin networks is installed from the Qgis
« Plugins/Manage and install,,, » Menu
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1. Install_« Networks » plugin

In Qgis, download and activate the “networks” plugin which add a new algorithm provider in your
processing toolbox.

In Plugins/M anage and install Plugins menu, select Networks and install it.

@ Plugins | All (705)

* All . networks

ru # COINS - Continuity in Stt -
=] Installed % Hugin QGIS Networks
fre - # NetworkGT = P 3 = =

Not installed Designed as a processing algorithm provider. Manage linear networks and

compute multimodal routing and accessibility. Several functionalities as
53 Install from ZIP # QEsg generating a graph from a linear layer, invert and split polylines, and
& QGEP connect point to a linear objects, and perform a linear-based deterministic

* Settings # QGISRed interpolation for accessibility maps and build isochrones

polygons.Computes multimodal routing and accessibility. Incdlude a dataset
for testing,a Musliw documentation and an algorithm for detecting non
connected nodes

# QWater

Networks algorithm provider. Manage linear networks. Several functionalities as generating a graph
from a linear layer, reverting and splitting polylines, connecting points to a linear objects,
performing a linear-based deterministic interpolation for accessibility maps and generating
isochrons polygons. The purpose of the plguin is also to deal with the multimodal calculator tool
Musliw (manage input ou output files). Compute multimodal routing and accessibility with extern
Musliw tootl provided, which can be called by the Musliw computation algorithm in QGis

77 68 rating vote(s), 95563 downloads

Category Analysis
Tags python, transport, accessibility, multimodal, network, isovalue,
routing, gtfs, interpolation

More info homepage bug tracker code repository
Author Patrick Palmier
Installed version 2.4.6

Upgrade All Uninstall Plugin Reinstall Plugin

Close \ Help

Processing Toolbox n
ReOB I FIX¥

Q Search... ‘
» (D Recently used

» @ Cartography

» Database

» File tools

» Interpolation
4 Layer tools

» Network analysis
4 Plots

4 Raster analysis
4 Raster creation
» ( Raster terrain analysis
» (Q Raster tools

» @ Vector analysis
»

»

»

»

»

»

»

»

»

The “networks” algorithm provider is added to your
processing toolbox

@ Vector creation
Vector general
(@ Vector geometry
@ Vector overlay
Vector selection
Vector table
Vector tiles

% GDAL

& GRASS
» '*# Models

: 3 Networks

> Analysis

» Computations

> Matrix

» Network
» ®R
» & SAGA

1'9

DD




Part 1 : Data preparation — Multimodal network development

chapters 1 and 2 are only for users who do not have a road network and who wish to generate it from OSM.
Otherwise you can go directly to 3

2. Getnetwork data from OSM

First, you can install the QuickOsm plugin
Menu : Plugins / Manage and Install Plugins : Install Quick OSM

r] (2 Untitted Project - QGIS
Project Edit Yiew Layer Sattings m Vector Raster [Database ‘Web pesh MMOGIS Processing  Help

I o Fy 2y &S { M e and Install Plugn 5l
y i T3 LE {11 4
H 3§ 8 @1“ g Qing = o
L hany £
c ! war Congolis Cril=AlT+P i
e \S F i R A e
@ Plugins | All (659) X
* All Q Search...
=) % gpals - = -
E 1 Installed T QuickOSM ’2
o= = t o
& Notinstalled ~ (c);ro IC;. Download OSM data thanks to the
S T & Cnealiime Overpass API. You can also open local
el NSO # QRectangleCreator OSM or PBF files. A spedial parser, on top
# Settings # qtranus of OGR, is used to let you see all OSM keys
# Queensland property | available.
# Quick Attribution Execute customs Overpass queries in QGIS to get OSM
% Quick Print Layout Cre | data.
% QuickCRS DA A A, A :
7@ QuickvapSErices WO T 207 rating vote(s), 467112 downloads

# QuickMultiAttributeEc
Tags osm, openstreetmap, overpass,

Y16 QuickOSM download, osmdownload, josm,
# QuickPrint remote, pbf, processing, modeler
% QuickWKT More info homepage bug tracker code
# QVisualize repository =
Aunthar EFtianna Trimail lla
& QWater ] »
_j (Ey‘vvate”rModel v || Upgrade All Uninstall Plugin | Reinstall Plugin
Close Help

For road network, you can select highway feature, and in this example data from Territory of Belfort, You can
also select osm data from canvas or a layer area
@ QuickosM X

' Query Key highway =

. Value Query on all values v
[ osmrFile :

In ¥ | |Territoire de Belfort

> Parameters

m About

Successful query, 3 layer(s) has been loaded.
100%

You can also select in « Advanced » only « outputs » OSM tags you need to have in your layers, Otherwise
you’ll have as many fields as different tags in your OSM query data,




@ QuickosM X

’ Quick query Overpass query Reset

<osm-script output="xml" timeout="250"> =
<id-query {{geocodeArea:Territoire de Belfort}} into="area_0"/>

B <union>
' OSM File <query type="node">
<has-kv 4="highway"/>
e Parameters <area-query from="area_0"/>
</query>
m <query fype="way">
About <has-kv &="highway"/>
<area-query from="area_0"/>
</query>
<query type="relation">
<has-kv A&="highway"/>
<area-query from="area_0"/>
</query>
</union>
<union>
<item/>
<recurse type="down"/>
</union>
<print mode="body"/>
<fosm-script>

v
w Advanced

{{geocodeArea:}} Territoire de Belfort

{{bbox}} or {{center}} Canvas Extent ¥ R ‘ OsmQuery v

Outputs

V| Points highway, cycleway,oneway, bicycle,layer, level,incline footway,motocar :

V| Lines highway, cycleway,oneway, bicycle,layer, level,incline footway,motocar

V| Multilinestrings highway, cycleway,oneway, bicycle,layer,level,incline,footway,motocar |

V| Multipolygons highway, cycleway,oneway,bicycle,layer, level,incline footway,motocar

Directory

File prefix

Generate query Run query
90verpass Turbo Documentation i

Successful query, 3 layer(s) has been loaded.

100%

You can use either XML query language or OQL query as below. With the OQL query below, you can select
roads that are at the border of the area too,
Don’t forget to increase « timeout » and « maxsize » for huge files

Query example to obtain data for Belfort Territory :
[timeout:2500]

[maxsize:2000000000];
arealadmin_level='6"][ref='90"]->.area;
rel(pivot.area)->.rel;

(

node[highway](area.area);

node[highway](r.rel);

way[highw ay](area. area);

way[highw ay](r.rel);

rel[highway](area.area);

rel[highway](r.rel);

);
(—>5)

out;




Then :
Run Query
Close
Save « Osmquery » :Change SCR (ex :EPSG 2154 for France)
Example : DEPT90_voirie

Save the query to load other networks later.

3. Clean/cut OSM data for routing

In order to use OSM data for routing you need to do pre-processing operations. For example you need to cut
arcs at intersections.
For such tasks, you can use Grass Processing Provider

Show the processing toolbox (if not shown)
Tab : Processing/ToolBox
3 *Untitled Project - QGIS
Pregect  Edit Vigw  Layer Settings Pluging Vectgr Radter Databise Web Mesh MMOGIS EREESSTT

| b | H |.- .Lj | 'I]I =.||Il ‘!.I'J *:* ll*' |'u|| .:= j; .i I'Ei .i B I" L) 3 .Il | oolboK Lirl=ali+T
s, raphical Modaler, Lirf=alt+0a
V- s :
m #‘] !‘F # M ; -"" LE) Hgtéary., CrileAlteH
o
LRy I Rasults Viewsi CirisAlt=R

i8] o % w7 &~ %01

P 2 Edit Featunes [n-Place
W v M osmauery

Use Grass / Vector (v.*) / v.clean algorithm

Frooeseng Tookoun
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Grass / Vector (v.*) / v.clean Commande :

Layer to clean : select the layer to clean : DEPT01_Voirie
Cleaning tools : choose the tools : break

Threshold (comma separated for each tool) : 0

Cleaned : save resut in a layer : dep90_clean

Errors : save errors file :

Run
Q v.clean (@ Sélection multiple X
» ' ibreak il | Tout sélectionner
Parameters Log V| | snep
Annuler la sélection
Layer to clean 7 U rmdangle
| |0 chdangle e
. P = X Inverser la sélection
\/ dep90 [EPSG:2154] v w || P [ rmbridge
0] chbride
Selected features only [ rmdupl
; [J rmdac Cancel
Input feature type [optional] bpol
7 options selected [ prune
[ rmarea
Cleaning tool [ rmline
2 options selected L] rmsa
Threshold (comma separated for each tool) [optional]
0,0
» Advanced parameters

Cleaned

dep90_clean

V| Open output file after running algorithm
Errors

[Save to temporary file]

V| Open output file after running algorithm

0%

Run as Batch Process...

Save the clean table (cleaned road layer) and add in Qgis : change SCR (ex : EPSG 2154)
Exemple : dep90_clean

4. Add and update fields to the cleaned road layer
From now, all algorithms used are those from the « networks » provider
Algorithm : Update field

Update field algorithm is like « field calculator » in the Standard toolbox, but
you can also put a filter for update,

As we need to create and update several fields, we can run the script in « batch
mode »

Right Click on « update field » algorithm and select « Execute as batch
process » (save query if you want to use it again later)

== o= R




Q@ Batch Processing - Update field

Parameters Log

@ =@
Layer Field Type Size

1 Autofill... = Autofill... = Autofill... = Autofill...

2 v || € | String > l20

3 v || € | string v l20

4 ~ || € |string v |20

5 v || € |string v l20

6 v || € | string > |20

7 v || € | String v |20

Load layers on completion

0%

Run as Single Process...

Precision

Autofill...

Filter
Autofill...

mimimimim|m

Formula
Autofill...

Run

4
mim

4] 4
MmimiMm| M

Close

Layer : select the road layer to update

Fields to create and/or update :
Field : Sens
Type : String
Size: 1
Precision : 0
Filter :
Formula : ‘1’

Field : Longueur
Type : Double:
Size : 15
Precision : 5

Filter :

Formula : $length

Field : Diffusion

Type : String

Size: 1

Precision : 0

Filter :

Formule : ‘3’ (allow spread in both direction)

Champ : Impasse

Type : String

Taille: 1

Précision : 0

Filtre :

Formula : ‘0’ (passable)

Field : Cycling_time or Walk_time
Type : Double
Taille : 15
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Precision : 5
Filter :
Formula : $length*60/16000 (cycling : 16 km/h) ou $length*60/4000 (walking : 4 km/h)

Résultat :

Q@ Batch Processing - Update field

Parameters | Log

g = =

1

2|dep90_c
3/dep90_c
4|dep90_c
5/dep90_c
Sidep90_c

Layer
Autofill... =

sens

longueur

diffusion

impasse

walk_time

Load layers on completion

Run as Single Process...

Autofill...

mimimim|im

Type Size Precision Filter
Autofl... = Autofl... = Autofill... = Autofill... =
String 7| a T|o 3 |3 v &l 2’
Double > |15 a 3|5 a s v || € | stengtn
String v |1 slo a |l v ||E|3
String v 1 =[] a3 v (|€|v
.Double v |15 a J|s a g v l? :s/engm*so/maa

0%

Formula
Autofill...

Close

The field « filter » is used to update a subset of an existing field

5. Make motorways impassable

SCRIPT : Update field

* Metwork

¢ Auto-connectors

“ ¢ Build connectors

Build graph

3% Concatenate network files

Concatenate netwarks folder

<4 F Connect nodes to lines

45 Create individual networks arcs

Create updated links
3% GTFSimport
|solated nodes

3% Musliw individual network

2% Musliw timetable network

9.5 Prepare GTFS

:3:' Reverse arcs

* Reverse selection geometries

Right Click on « update field » algorithm and select « Execute as

batch process » (save query if you want to use it again later)

Fields to update

Field : Sens (choose a field name for flow direction)
Type : keep default value

Size : keep default value

Precision : keep default value

Filter : highway in
('motorway','motorway_link','trunk’,'trunk_link")
Formula: ‘0’

Field : Diffusion

Type : laisser le champ affiché par défaut

Size : laisser le champ affiché par défaut

Precision : laiss er le champ affich é par défaut
Filter : highway in ('motorway','motorway_link’', 'trunk’, 'trunk_link")

Formula ;

(0’

Field : Impasse

Type : keep default value
Size : keep default value
Precision : keep default value
Filter : highway in ('motorway','motorway_link’', trunk’, 'trunk_link') and "layer" is Null
Formula : ‘3’ (allowed from both sides of the motorway)
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Field : Impasse

Type : keep default value

Size : keep default value

Precision : keep default value
Filter : highway in ('motorway’,'motorway_link’', trunk’, 'trunk_link') and "layer" in ('0")

Formula:; ‘3’

Field : Sens

Type : keep default value

Size : keep default value

Precision : keep default value

Filter : foot in ('no")
Formula: ‘0’

Field : Diffusion

Type : keep default value

Size : keep default value

Precision : keep default value

Filter : foot in ('no")
Formula: ‘0’

Field : Impasse
Type : keep default value
Size : keep default value

Precision : keep default value

Filter : foot in ('no")
Formula: ‘3’

Result :

G Traitement par lots - Mise 2 jour champ

Paramétres  Journal
& = 8

DEPT_01_Cle:
DEPT_01_Cle:
DEPT_01_Cl
DEPT_01_¢
DEPT_01_Cle:
DEPT_01_Cle:
DEPT_01_Clean_)

[ charger les couches

Type

K4l KK el il Il S

Taille

récision

Formule

X

ala

W

 trunk_lnk) and Tayer s Nl

. trunk_lnk) and Tayerin (0)

|| motin (o)

2| motin (o)

alajaja

S| motin (noy

cfefedede]ele

wls|sfufuls]s

[4 KA KA K4 K9 K9 K

6. Opposite direction preparation

Close

It is better for modeling to have only one-way arcs, as travel times and characteristics could be different on each
direction. For example travel times for cycling are very different downhill and uphill. For cars drivers, many
streets are only one-way. To do this, it is necessary to reverse and duplicate arcs

12



SCRIPT : Reverse arcs
- G Vector geometry
mm Add geometry attributes

B IR

network : Open the network layer to reverse

Add to network (if checked : reverse arcs are added directly to the initial layer)
reverted network: name of the reverse arcs layer

Open output file after running algorithm Qgis.

I advise users to create in first two separate layers, one for original arcs and another for the reserve arcs layer,
in order to manage easily flow directions with “oneway” tag for cars and “cycleway” tag for bikes in
particular.

For example, an arc with oneway="yes’ in the original layer should have “direction”="1" (allowed) in the
original layer and “direction” =0’ (prohibited) in the reverse layer

Please look at https://wiki.opens treetmap.org/wiki/Key:oneway for more details on one wayslinks and
https://wiki.opens treetmap.org/wiki/Key:cycleway for cycling facilities.

Result :
(2} Reverse Line Direction b

Parameters Log
Input lyer

Reverse line direction
This algorithm reverses the direction of

@ curve or LineString geometries,
G:/BD_DREALf2021fFormation/Reseaux/Voiturefarcs.gpkg ™ @ ‘% =
Selected festures anby
Reversed

[Creste temporary layer]

v | Open output file after running algorithm

[e ) Cancel

Run zs Batch Process... | Run | Closs

Then merge the two layers vector direction 1 with direction 2 to have a complete network
*  MNetwork

L]

Auto-connectors
Build connectors

“.¢ Build graph

Concatenate network files

Q Concatenate Metwork Files x
b a
Parameters | Log Concatenate network
4 Network files to concatenate files

Concatenate Musliw networks

v G:/BD_DREAL/2021/Formation/Reseaux/Vioiture/arcs.gpkg slments,

Select All
V| G:/BD_DREAL/2021/Formation/Reseaux/Voiture/arcs_s2.gpkg
Clear Selection
Toagle Selection
| Al Slefe) 1L e b
% Cance

Run =5 Batch Process..
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Only for bike network« need to be adapted depending on territories »
G oneway= ‘yes’ and highway in (‘primary’,’secondary’,’tertiary’,’primary link’, ’secondary
link’,’tertiary link’) and cycleway is Null
update field “ Sens” (or direction) : ‘0’

From update fields : @
example for reverting cycling slopes.
Update field « incline » to revert slopes (values to adapt depending on slopes values)
Case when « incline »= ‘up’ then ‘down’
when « incline »= ‘down’ then ‘up’
when « incline »= ‘-8%’ then ‘8%’
when « incline »= ‘10%’ then ‘-10%’
when « incline »= ‘8%’ then ‘-8%’
when « incline »= ‘-10%’ then ‘10%’
else Null
End

7. Build road graph

For shortest paths computing, we need to build a road graph from the network layer. The graph generation
consists in the generation a of node layer and the addition for each arc of a “from node” and a “to node” field
corresponding to the nodeld of the node layer

SCRIPT Build graph
() Build Graph *

Parameters Log Build graph
Network

G:/BD_DREAL/ 2021/ Formation/Ressaux/Voiture(arcs.gpkg - =

Direction [optional] . :
arameters:

network : Metwork leyer (linear objects)

Nede 1d prefioc prefic for nods ids (et "MAP" and
n® 12563 == MAP12563)

Geographic string{uniqus} -
Prefix [optional]

m
Nodes layer

G:/BD_DREAL/django/resesux/vp/nodes.gpkg -

v | Open cutput file after running algorithm

%o Canced

Run s Batch Process... Run Close

Network : Network layer (arc layer original +
reverse arcs layer)
Node id : geographic string(unique)
Prefix : m (in order to differentiate arcs from for different modes)
Nodes layer : Name of the generated nodes layer
Run

Result :
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(2 Build Graph X

4 =

Parameters | Log Build graph =
Network Build a graph from a linear layer (create

vw dep90_c [EPSG:2154] - a node layer, i and j fields filled with

E A ’ node id at start and end node) taking into
Direction [optional] account the direction of flows

v Parameters:

Node Id network : Network layer (linear objects)
Geographic string(unique) v prefix: prefix for node ids (ex: 'MAP' and

n° 12563 => MAP12563)
Prefix [optional]
g node_id: the format of the node_id

‘m string: number series or geographic
string (uniqueid which is consistent when
you add several adjacent layers)

Nodes layer

[Create temporary layer] direction: flow direction ('0' prohibited, 1’
one way objet direction, '2', one way
inverse object direction, '3' both
directions

V| Open output file after running algorithm

0% Cancel

Run as Batch Process... Run Close

8. Generation of the Musliw individual network file

The shortest path algorithm is working with networks and matrices ascii files in the Musliw file format (semi-
column separated text files).

SCRIPT Musliw individual network

Allow to generate a Musliw individual network from a Qgis road network layer

Arahyss
Compaaoons
M

Load road network layer

Run “Musliw individual network” script
Road network : road network layer
Sens : “sens” of direction field
Time : walk-time
Length : longueur
i-node : i
j-node : j
Time category id : keep default value
Time period id : keep default value
Start time : keep default value
End time : keep default value

| ]
| ]
| ]
-

Calendar : keep default value ) &
Arc label : highway § - |
Mode : m (si marche) [ meetos 35T 5 W Rende Sopecoin @

Musliw network: save file (with .txt extension)
Run

Result
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Q Réseau Musliw transport individuel X

= 4 . o
Paramétres  Journal Réseau Musliw transport
Réseau routier individuel
/" DEPT_01_Clean_Voirie_2sens [EPSG:21! v L
—= = = i 59 2 Généére un réseau Musliw de mode individuel
Entité(s) sélectionnée(s) uniquement (voiture, marche, vélo,...)a partir dune couche
réseau (objets linéaires)
Fenétre (xmin, xmax, ymin, ymax)
| Paramétres:
Sens rés‘eau routier: couche réseau routier( objets
linéaires)
abc Sens v . m . N
fenétre: aire de génération (peut étre une sous
Temps partie du réseau global)
1.2 Tps_marche v sens: sens de drculation (0' interdit, '1' sen
sunique sens de la géométrie, '2'sens unique sens
Longueur inverse de la géométrie, '3'double sens
1.2 Longueur = temps: temps de parcours sur ['arc
i-node longueur: longueur de I'arc
abei
ud e i-node: identifiant noeud i
j-node
i j-node: identifiant noeud j
abcj v
id période: identifiant de la période
1d Période
| | id palge horaire: identifiant de la plage horaire
=1
_ heure début:heure de début de la plage horaire
Id plage horaire pag :
|41 | heure fin: heure fin de la plage horaire
Heure début gaiendrwer: calendrier de la plage horaire (ex:
| | 'OOOOONN' tous les jours sauf samedi et dimanche
S §
texte arc: libellé arc
Heure fin
I | mode: identifiant de mode pour le calcul de plus
= courts chemins multimodal
lendrier 2 - o
e réseau Muslin: Nom du réseau Musiiw généré (txt
|.1 | file)
Texte arc
abc highway v
Mode
[m v][€
Réseau Musliw
[Enregistrer dans un fichier temporaire] |
Enregistrer dans un fichier temporaire
Enregistrer vers un fichier...
Changer I'encodage du fichier (System)...
Exécuter comme processus de lot... Close

9. Suppress isolated nodes (hodes which are unreachable/ non
connected to the main graph))
SCRIPT Isolated nodes

*  MNetwork

Auto-connectors

Nodes: open nodes layer

Node Id : num

Musliw network : open walking network .txt

Netowrk Id : 0 in a first step (networks are
sorted depending on the greater number of nodes, then
1, or even 2, etc. depending on the network analysis
and the homogeneous chosen network

Connected nodes : Save file as...

Build connectors

Build graph

Concatenate network files
Concatenate networks folder
Connect nodes to lines

Create individual networks arcs
Create updated links

GTFS import

|sclated nodes




(@ Isolated Nodes X
Parameters | Log Isolated nodes M
Nodes
— Create a layer of connected nodes from a nodes
| G:/BD_DREAL/2019Voirie_Qqis/DEPT_60_Oise/noeud_60.shp - ’ | ’ layer (ex: generated by the build graph algorithm)
T and a Musliw network. The algorithm build the
Node Id different graphs corresponding to the Musliw
network
| abc num v ‘
) and create a node layer corresponding to the
Musliw network graph having the largest number of nodes. The
. — interest of this algorithm is to analyse the
D_DREAL\2019\Marche_VP_Musliw\reseau_marche DEPT_60.txt € || ... || | onciiion of araph and
Network Id to prevent a Musliw computation based on an
0 1; isolated node
Connected nodes Parameters:
EAL/2019 Voirie_Qgis/DEPT_60_Oise/connected_nodes_60.gpkg €3 | | ..._|| |Nodes: nodes layer (ex: generated by the build
— graph algorithm )
v Open output file after running algorithm
Node id: Field that contains the node Id
Connected nodes
Musliw Network: A Musliw network with
Python identifier: corresponding node id corresponding to the nodes
‘NOEUDS_UTILES' haperia
Network Id: Number of the network graph to
select for conencted nodes (networks are sorted
by the number of connected nodes. 0 (default
value) is the largest
~ Sadlmadio: Risoas 2 Eilan o et el bt
[ 0% | Cancel
|Run as Batch Process... | l Run ] | Close \

In this example, there are for the network (ID 0),94 931 connected nodes and 59 non-intersecting

networks.
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(2 Isolated Nodes

Parameters | Log

QGIS version: 3.14. 1-Pi

QGIS code revision: de08déb71d
Qt version: 5.11.2

GDAL version: 3.0.4

GEOS version: 3.8.1-CAPI-1.13.3

Processing algorithm...

Input parameters:
{ 'NODE_ID'

'NOEUDS_UTILES'

Analyse des graphes...

Au total il y a 59 réseaux disjoints
Réseau 0: 94931 noeuds connectés
Réseau 1: 133 noeuds connectés
Réseau 2: 32 noeuds connectés
Réseau 3: 31 noeuds connectés
Réseau 4: 29 noeuds connectés
Réseau 5: 27 noeuds connectés
Réseau 6: 20 noeuds connectés
Réseau 7: 18 noeuds connectés
Réseau 8: 16 noeuds connectés
Réseau 9: 16 noeuds connectés

|Run as Batch Process...

PROJ version: Rel. 6.3.2, May 1st, 2020

'num', 'NOEUDS'
Voirie_ Qgis/DEPT_€0_Oise/noeud €0.shp’',
'G:/BD_DREAL/2019/Voirie_Qgis/
DEPT_¢€0_Oise/connected_nodes_¢€0.gpkg’,

'NUM RESEAU' : 0, 'RESEAU’
\Marche VP _Musliw\\reseau marche DEPT_€0.txt' }

Algorithm 'Isolated nodes' starting...

'G:/BD_DREAL/201S/

'G:\\BD_DREAL\\2015\

0%

Isolated nodes

Create a layer of connected nodes from a nodes
layer (ex: generated by the build graph algorithm)
and a Musliw network. The algorithm build the
different graphs corresponding to the Musliw

network

and create a node layer corresponding to the
graph having the largest number of nodes. The
interest of this algorithm is to analyse the

connections of graph and

to prevent a Musliw computation based on an

isolated node

Parameters:

Nodes: nodes layer (ex: generated by the build

graph algorithm )
Node id: Field that contains the node Id

Musliw Network: A Musliw network with

corresponding node id corresponding to the nodes

layer id

Network Id: Number of the network graph to
select for conencted nodes (networks are sorted
by the number of connected nodes. 0 (default

value) is the largest

Coannactad nadasi Moo af tha auteut aadas

Change Parameters

Cancel

Close

10. Prepare GTFS - From a raw GTFS (not prepared for Musliw)

SCRIPT Prepare GTFS

Right click on the script/ Execute as batch process

GTFS source folder: Select the source directory (where are located the

GTFS files)

b -(,> Networks
> Analysis
» Computations

> Matrix

¥ Network

e
7 Auto-connectors

Network Id : AE (AE example for Lille Airport bus line) f:“;
Extract stop_id ? : Non (select Yes if you want to modify the stop_id %
string with a formula) o
Exctract formula : write the formula: Ignored when “Extract \’
stop_id?” is not checked o
GTFS output folder : Save result in the output folder. Example o
« GTFS » folder 3

Run

Result:

Build connectors

Build graph

Concatenate networks
Connect nodes to lines
Create individual networks...
GTFS import

Isolated nodes

Musliw individual network
Musliw timetable network

Prepare GTFS

%

Reverse arcs
Reverse selection geometries
Update field
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(2 Batch Processing - Prepare GTFS X

Parameters Log
& = a8
GTFS source folder Network Id Extract stop_id? Extract formula GTFS output folder
1 Autofill... s Autofill... o Autofill.. J Autofill.. . Autofill...
21\2019\sources\AE €3 | | ... |AE No v |[-8] G:/BD_DREAL/2019/GTFS
3lv2019ourcestey €@ || . [Bv [N - |18 | G:/8D_DREAL/2019/GTFS  f—

Load layers on completion

\ 0% Cancel

Run as Single Process... Run Close

11. Generation of a PT network

As the GTFS extractions od the different PT networks have not been done at the same time, it is very important
to select for each GTFS a period where timetables are available.

In the result folder (saved GTFS files), edit (for example with Notepad++) the calendar.txt ou

calendar_dates file from each network in order to choose a typical week (not during school holidays for
example). Example : from 10/06/2019 to 16/06/2019

> AE > GTFS » AE

Nom Modifi€ le Type Taille
|=| calendar.txt 19/04/2019 15:37 Document texte _—
uvrir
=] routes.txt 19/04/2019 15:37 Document texte i
J stop_times.txt 19/04/2019 15:37 Document texte [l
j stops.txt Document texte Modifier
= trips.bxt Document texte T-Zip >
p
CRC SHA )

[of Edit with Notepad++

- “” Networks
| b Analysis
»  Computations
‘ b Matrix
* Metwork
1 * Auto-connectors
. * Build connectors

|
|
SCRIPT Musliw timetable network | # Build graph
|
|
|

. * Concatenate networks

GTFS Folder : open the directory where the GTFS files are located

Calendar start: enter the first day of the period (often a monday for a typical 2 Create mdividual networke..
week period, but you can choose any day and any period duration) % GTFSimport

Calendar end: enter the last day of the period ( sunday for a typical week ¥ Isolated nodes

| 4 Musliw individual netwark

period)

Lines based network: checked by default for most uses | % Prepare GTFS
Musliw timetable network : Save Muslwiwnetwork name as (with .txt ¥ Reverse arcs

%0 Reverse selection geometries
extension) — Example AE.txt ' % Update field ’
Run - 3 Update links pole

4+ Update links times

¢ Update tit]

%% Connect nodes to lines
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() Musliw Timetable Network X

v L.
Parameters | Log Musliw timetable network

GTFS folder
Generates a Musliw timetable network from GTFS
G:\BD_DREAL\2019\GTFS\AE x| data (using prepare_GTFS script before is
recommended)
Calendar start
Parameters:
10/06/2019
GTFs folder : GTFS folder
Calendar end
16/06/2019 calendar start: date of the first day of the period
caldendar_end: dat of the last day of the periode
v | Line based network? S . B B
musliw_timetable_network: name of the

Musliw timetable network generated Musliw network file

G:/BD_DREAL/2019/TC_Musliw/AE. txt & || ..

0% Cancel

Run as Batch Process... Run _\ Close

12. Import PT stops in QGIS

SCRIPT GTES Import
Right click / Execute as batch process (To save time in case of errors or in order to modify the batch process,
don’t forget to save the batch process script in Json format)

GTEFS Folder : Select the GTFS directory

Calendar start : ex: 10/06/2019

Calendar end : ex: 16/06/2019 (corresponding to the week from Monday, June 10th 2019 to Sunday,
June 16th 2019)

Start time : keep default values (default values corresponds to the whole day. You can change them
if you want to reduce the analyses period ex: peak hours)

End time : keep default values

Table names : AE (put the network name, for example AE pour Lille Airport shuttle

CRS : let default values (EPSG 2154 for France)

Encoding : « utf8_8_sig » Keep the default value. If this doesn’t work, try another encoding« utf8 »
or « cp1252 » for example

Output folder: Select an output directory (example “shp” (as output files are.shapefiles))

Run

Results :
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(2} Batch Processing - GTFS import
Parameters Log
& = = B8
GTFS Folder Calendar start Calendar end Start time
1 Autofill... il Autofill.. - Autofill.. - Autofill...
2:EAL\2019\GTFS\AE €4 e || 10/06/2019 16/06/2019 00:00:00
Load layers on completion
Run as Single Process...
>
CRS Encoding QOuput folder
Autofill.. - Autofill... i Autofill.. I
12154 - RGF9 l & | utf_8 _sig G:/BD_DREAL/2019/TC_Qgis/SHP
Run a Close

13. Generation of the connectors

Connectors are virtual links designed to enable multimodality between two modal networks. For example, you
need to create connectors between the walking network and the railway network to enable people to combine
tran and walking.

Load the previously generated nodes layer
Load the walking network nodes layer

SCRIPT Build connectors

Generate from two points layers (PT stops and road layers) a Musliw network file for connectors and a
connectors layers. Connectors are visible through the connectors layer

Connect PT stops to the nearest pedestrian nodes

Right Click/ Execute or Execute as batch
stops : PT stops layer (stops.shp)
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stop id : ident

i-text : t (transit)

i-mode: t (TC) - mode id at i node

Nodes : pedestrian nodes layer

node id : num

j-texte j : m (walking)

j-mode : m (walking) — mode id at j node

search radius : 1000

speed : 0 — if 0 connector wille be with no travel time

maximum number : 1 — only 1 connector per PT stop
Connectors file : connecteur_reseau_tc_map (name of the connectors layer)

(2 Batch Processing - Build connectors

Parameters Log

& = 5]
Stops Stop_id i-text i-mode Nodes node_id j-text
1 Autofill... v Autofill... - Autofill... - Autofill... - Autofill... < Autofill... - Autofill...
2| G/BD_DRE ~ | %y | ...| abc ident v |t t G/BD_DRE ~ | Xy | . v |m
q
Load layers on completion
0% Cancel
Run as Single Process... Run | Close
(2 Batch Processing - Build connectors
Parameters Log
& = (G|
j-mode Radius(m) Speed Maximum number Connectors file
1 Autofill... - Autofill... - Autofill... a Autofill... - Autofill...
2im 1000,000000 < | 4,000000 sl < | G:/BD_DREAL/2019/Connecteurs/connecteurs_AE.gpkg

Load layers on completion

0%

Run as Single Process...

14. Generation of the multi-modal network

SCRIPT Concatenate networks

Concatenate different networks files in Musliw format (.txt extension)
Walking network
Connectors network
PT timetables networks

Put each file that need to be used in a specific directory (example : folder « concatenate »
network elements foldere : select the folder where .txt files to be concatenated are located

global network : save multimodal network as (with txt extension)
Run

Résultat :




(2 Concatenate Networks X
Frmp— -~
Parameters | Log | Concatenate networks £
Network elements folder )
y Concatenate Musliw networks elements,
| l D timetable based network elements, indivudal
Global network modes elements and connector elements in order
to generate a global multimodal network as input
[‘. txt &« ] Q for Musliw tool
Parameters:
network elements folder : Musliw networks |
elements folder b~
[ 0% ] | Cancel
|RunasBahch Process... Run ] [ Close
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Part 2 : generation of the territorial accessibility map

15. Matrix generation for
Musliw

SCRIPT Musliw simple matrix

Nodes : nodes layer

Node Id : num

Trip start : click directly in Qgis the start
point

Trip end : select directly in Qgis the end
point

Demand : number of passengers

Day : 1 (0 is the first day from the period,
1 for a typical week is corresponding to a
Tuesday))

Time : time format 00:00:00

Departure/Arrival : Choose

Write mode : write or append

Musliw matrix : save matrix as...

16. Musliw parameters file

d Comdputations

%+ Musliw computation

Musliw parameters

SCRIPT Musliw parameters

Individual mode speed factor : 0,25 for cycling

Output links times : Without timetables
links(travel times file)

qgistrer dans un fichier temporaire]

(@ Musliw Simple Matrix

Parameters Log
Nodes

Musliw simple matrix

Generates a Musliw matrix from dicking on 2 nodes to

G:/BD_DREAL/2020/Noeuds/HDF _noeuds.shp ~ @33 @S _— define an origin(1st point)-destination(2nd point)

Selected features only
Node ID
abc num

Trip start

707041.585501,7061563.229501 [EPSG:2154]

Trip end [optional]

705416.737243,7059938.381243 [EPSG:2154]

Demand
1,000000

Day
1

Time

09:00:00

Departure/Arrival
Arrival

Write Mode
Write

Musliw matrix

ve to temporary file]

Run as Batch Process...

Parameters:

Nodes: nodes layer (corresponding to the routing arc

layer )
-
Node id: Field that contains the node Id
Trip start: Start point (origin)
Trips end: End point (destination)

a Demand: number of passengers for assignment
Day: number of the day in the calendar (1 first day
of the calendar)

-

v Time : Time of earliest departure or latest arrival
Departure/Arrival: Departure (from Start point to

a end point forward) - Arrival (from end point to start
point backward)
Write mode: Write erase filname if exists/ Append
add trip definition at the end of the file
Musliw matrix: Musliw matrix name (text file with %~

= separator

-

0% Cancel

@ Musliw Parameters

Parameters | Log

In vehicle weight

1

Waiting weight

1

Individual modes weight
1.5

Boarding weight

3

Individual mode speed factor
1

Minimum transfer delay

]

Maximum transfer delay
60

Extra day duration
0

Max. individual time budget
60,000000

Maximum generalized time
1500,000000

Toll weight

0

Output filter [optional]

Output links times?
Without timetable links
V| Prohibited U-turns?
V| Output paths?

Output services?
Output transfers?
Output node times?

Algorithm scale?

20
Algorithm exponent?
2

Run as Batch Process...

Musliw parameters
Create a set of parameters usefull for multimodal routing or acceesibility computation with Musliw
Produce a parameter file (to be selected in musliw computation):

Parameters:

In vehide w

ight : weight factor for travel time in vehicle (tme baseds mode e.g bus, tram, train, metro,
airplane, ferry,...)

Waiting weight ight factor for waiting time

Individual mode weight : weight factor for individual modes travel times (e.g car, walking, cyciing, ...)
Boarding weight: weight factor for boarding time

Individual mode speed factor: homothetic factor that apply to the individual travel times

Minimum transfer delay : minimum safety time for transfer (ex: 5 means that you should wait at least 5
minutes at a stop before the bus leaves

Maximum transfer delay: maximum waiting time for transfer (ex: 60 means that you will not be able to take
atrain that leaves more that 60 minutes after you arrive)

Extra day duration: By default Musliw takes only into account timetable of the day selected in the matrix. If
you can extend with the timetable of the day after (if departure) or the day before (arrival) your must enter

Max. indiviudal time budegt: The algorithm path will not explore shortest paths that have a individual time
budget greater than this value

Maximum generalized time: The algorithm path will not explore shortest paths that have a total generalised
cost greater than this value

Toll weight: weight factor for toll attribute

Output filter: specify the type of links you want in the reports (empty will output all links ex: metro|bus|tram
will export only metro , bus and tram lines

Output links times: select what you want detailed output at link level (No, without ou with timetable based
links)

Prohibited U-turns: choose if if you want to allow u-turns in shortest paths computation
Output paths: Check if you want to output detailed paths

Output services: Check if you want to have detalled outputs for each service

Output transfers: Check if you want to have detailed outputs on turns and transfers
Outpout nodes times: Check if you want to have detailed outputs at node level
Algorithm scale: Parameter of the shortest path algorithm

Algorithm exponent: The algorithm parameter exponent

Nb dasses: The number of buckets of the shortest path algorithm

Parameter file: The output parameter file to be used in musliw computation

0% Cancel




17. Musliw computation

M Cum-iutations

Musliw network : reseau_multimodal.txt
Matrice Musliw : matrix.txt

Penalties Musliw (optional) : penalties and
transfers file

Accept to download Muslic binary from
Github : Must be if ckecked if Musliw has
not ever being loaded.

18. Update ti tj

SCRIPT Update ti tj

Network: reseau_voirie.shp

@ Musliw Computation

Parameters Log

Musliw network
jodal\Reseau_Multimodal_light_2019.txt €1
Musliw matrix

| modele_resmultimodal_light\matrice.txt €4
Musliw parameters
ight\parametre_res_multimodal_light. txt €3

Musliw penalties [optional]

v Accept to download Musliw binary from Github
Output

[Save to temporary file]

‘ 0%

Run as Batch Process...

Musliw computation

Perform a calculation of multimodal accessibility and
routing

Can download the Muslic.exe binary for multimodal
routing and accessibility computation (if checked)

Produce output files (semi-column separated files (if
selected in parameters):

. Origin destination results file *_od. txt"

. Cumulative times on arcs ™_temps. txt™ (usefull for
isochron maps)

. Detailed paths *_chemins. txt"
. Assignment results file on links *_aff. txt"
. Log file _log. txt"
. Parameters files *_param. txt”
eooulba an aoewi

Cancel

\ Run Close

Travel times file : Choose the travel times output file generated by Musliw (_temp.txt)

Musliw time : temps

Arc time : Tps_mardhe

Departure/arrival : departure if "d" in
Musliw matrix, arrival if "a"

i-node time : ti if this field exists (update)
or possibility to create a new field, in
this case write « ti_bike » for example.
J-node time : tj (as i-node time but in j)

Check Initial/final waiting time for taking
into account the remaining time from the
stop (for example if the arrival time is
8h20 and you asked in the matrix to arrive
at 8h30 at latest, then the remaining 10
minutes are not taken into account if
checked)

(2 Update Ti Tj

Parameters Log
Network

G:/BD_DREAL/2020/script_modele_resmultir ~

Update ti tj

Read the travel times file
and creates (if they don't exist) in the network layer fields

*.._temps. txt" computed by Musliw

where i-node and j-node travel times are saved

Travel times file

Parameters:

2_resmultimodal_light\result_iso_temps.txt €

layer : network layer (linear objects)

travel times file: travel times text file ..._temps. txt generated

by Musliw

musliw time: Musliw travel time field where travel time is
saved (temps' in general)

arc time: arc travel time

departure/arrival: departure if "d” in Musliw matrix, arrival if

i_node time: travel time at i-node field

j-node time; travel time at j-node field

Musliw time

temps
Arc time

1.2 Tps_marche ~
Departure/arrival

Arrival ~a

a

i-node time

& v[l€
j-node time

g || €

Initial/final waiting time?
V 0%

Run as Batch Process...

initial /final waiting time: in order to take into account or not
inital/final waiting time (tatt1)

Cancel

[ R | Close
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Option 1: SCRIPT update links times

If you just need to make an territorial accessibility map, you case use the script “update links time” instead of
“update ti tj”. It uses the Musliw time “temps” by default and get time values directly into travel output times

file.

() Update Links Times

Parameters Log
Network

Travel times file

Extent
1383,6980320.8166,7128182.0081 [EPSG:2154]

i-node time

b v
j-node time

q’ v

Initial ffinal waiting time?

Run as Batch Process...

0%

X

Update links times

Read the travel times file *.._temps. txt" computed by Musliw
and creates (if they don't exist) in the network layer fields
where i-node and j-node travel times are saved

Parameters:

layer : network layer (linear objects)

travel times file: travel times text file ..._temps. txt generated
by Musliw

fenétre: fenétre déterminants les arcs & mettre & jour (seuls
ceux a l'intérieur seront mis a jour)

departure/arrival: departure if "d” in Musliw matrix, arrival if
B

i_node time: travel time at i-node field
j-node time; travel time at j-node field

initial /final waiting time: in order to take into account or not
inital /final waiting time (tatt1)

Run ’ Close

Option 2: SCRIPT update links pole

Use this option if you want to make an discrete territorial analyze map (for example, if you compute a territorial

accessibility from several points, this option allow you to generate the catchment area of each point.

Q Update Links Pole

Parameters Log
Network

Travel times file

Extent
383,6980320.8166,7128182.0081 [EPSG:2154]
Departure/farrival
Departure
Intermodality node

Inter v
Origin node
(o] v

Run as Batch Process...

€

0%

X

Update links pole

Read the travel times file ".._temps. txt™ computed by Musliw
and creates (if they don't exist) in the network layer fields
where intermodaly node and service area node are saved
Parameters:

network : network layer (linear objects)

travel times file: travel times text file ..._temps. txt generated
by Musliw

extent: window for fields update (only links in the window will
be updates)

intermodality node; initial/ final node of intermodality
(depends on arrival/departure choice)

origin node: origin or destination node (depends on arrival/
departure choice) in order to determine service areas

Cancel

Run | Close
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19. Linear Interpolation

SCRIPT Linear interpolation

%% indicators by node and day
¥ indicators by OD
% Isovalue polygons

Isovalue polygons

< Pathan

Algorithm ID:

¥ Routes ‘Networks:isovalues_pol
4% Shift lin ]

Network : réseau_voirie_shp

Window : Allow to define the analysis area
i-cost: ti

j-cost : tj

Direction : Sens

Spread : Diffusion

Impassability : Impasse

Pixels nb x :200

Pixels nb y : 200

Pixel size x : let default values

Pixel size y : let default values

Decimals : 5

Radius(m) : 1000

Spread speed : 4 (4 km/h for walking) speed to
be adapted depending on mode (15 km/h
cycling)

or for a distance map : 60

Impassable? : do not check

individual values: choose a field for in case of

an individual value analysis (ex: pole) or
keep ¢’ as default

Raster file : save raster as

Run

(2 Linear Interpolation

Parameters Log
Network

G:/BD_DREAL/2020/script_modele_resmt ~

Window

B,6980320.8166,7128182.0081 [EPSG:2154]

i-cost
1.2 §
j-cost
1.24
Direction
abc Sens
Spread
abe Diffusion
Impassibility
abc Impasse
Pixels nb x
200
Pixels nb y
200
Pixel size x
-1,000000
Pixel size y
-1,000000
Dedcimals
5
Radius(m)
1000,000000
Spread speed

|

Impassable?

Individual values

Raster file

[Save to temporary file]

Run as Batch Process...

0%

" Linear interpolation

Implements a linear based interpolation in order to build a
raster

representing iso-values from a linear objects file
and travel times at i-node and j-node
Paramameters:

network : network layer

window : working area

i-node cost : cost at node i

jnode : cost at node j

direction : flow direction (0','1','2,'3"): '0' prohibited, ‘1’ flow in
the object direction,

'2' flow in the reverse object direction, '3' flow in both
directions

spread : side of spread inside blocks (0','1','2,'3") (0' spread
prohibited, '1' right-side spread only,

'2' lef-side spread only, '3’ both sides spread

Impassability : Impassability (0','3") (0' impassable road, '3’
traversable road)

number of pixel x : number of pixels in x of the output raster
number of pixel y : number of pixels in y of the output raster
pixel size in x : pixel size in x(m) (optional)

pixel size inyx : pixel size in y (m) (optional)

decimals : number of decimals for approximation (e.g 6
correspond to 1e-6)

radius : search radius m inside blocks

spread speed : speeed of spread inside blocks in km/h (60 for
iso-distance maps)

impassable : when selected impassable elements ara taken
into account for iso-values computations

Individual values: (Optional) field for individual values
polygons (ex: stations access area)

result : output raster layer

Cancel

| Run Close
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(@ Isovalue Polygons X
lyg
Parameters | Log Isovalue polygons
Raster Generates isovalue polygons from a rester layer (ex: in order
20- |Sovalue QOI y gonS [G:Ipotbeleln@_ADE’.png = ] E] to genarate isochrones areas) )
Band Parameters:
Band 1 v raster: input raster layer name
SCRIPT Isovalue polygons B 10 I '
Min band: band to compute
[0,000000 :] min: minimum isovalue area to generate
Raster : raster layer = _—
B d 1 X max: maximum isovalue area to generate
a.n ° [601000000 |:] : interval: step between each isovalue
M]Il * 0 . Interval : no_value: value corresponding to the raster no_value
MaX : 60 (dep_ends on ﬂ:le duratlo Il) [ 10,000000 |'] polygons: True= genarates polygons: False generates
Interval : 10 (iso-value interval) No Value P
. -9999,000000 = individual values: if checked generate a polygon for each
NO Val ue : IEt default Value ] :ndividual raster value (no interpolation)
. : V' Polygons
P Olygons . Ch eCk it ) result: name of the resulted isovalue polygons layer
Individual values: check only for B
. o o . Isovalue polygons
individual value analysis i
. [[Create temporary layer] ] B
Contours iso-valeurs : save layer as..
Open output file after running algorithm
[ 0% || cancel |
i _om ]

Isochrone example

Arrivée 19h30

[ moins de 10 min

[ moins de 20 min
moins de 30 min
moins de 40 min

70 moins de 50 min

I moins d'1 heure

Accessibilité cinéma Compiégne

4 PRGAN it PRV { W

77
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Partie 3 : To go further...

21. Compute population inside iso-value polygons

SCRIPT Spatial aggregation

Open the iso-value polygons layer

Open an administrative layer with a population field

Polygons : select the iso-value polygons layer
Id : polygon id (corresponding to the threshold
defined in the polygons layer

Source : administrative layer

Variable : field name containing the population
data

Aggregator : sum (to sum). Choose betw een sum,
mean, minimum, maximum

Output : save result as (polygons layer)

srrmrmmemc= mg cim =

¥ indicators by node and day

%% indicators by QD
= lsovalue polygons

% Path analysis
7 Routes
% Shift lines

Linear interpolation

Spatial aggregation

(2 Spatial Aggregation

Parameters Log
Polygons

(“iso_avant_1 [EPSG:2154] ~
d

abe id
Source
G:/Qqis/Geoflajcommunes_france.shp ¥
Variable

123 POPULATION
Aggregator

sum
Output

[Create temporary layer]

V| Open output file after running algorithm

Spatial aggregation

Perform a spatial aggregation between 2 layers in order to
estimate

for example the proportion of population which belongs to a
polygon (ex: area

Parameters:
polygons: the polygon layer (ex: iso-value layer)
id: field containing the polygon id (ex: 30min iso-value)

source: a polygon layer with a variable to compute (ex:
municipalities layer)

variable: the variable to compute from the source layer (ex:
population from mumicipalities layer)

aggregator: aggregator (min,max, mean, sum)

output: the result of aggration layer (containing the same
objects as the polygons layer)

0% Cancel
Run as Batch Process... Run \ Close
Results
() Sortie :: Total des entités: 4, filtrées: 4, sélectionnées: 0 = [} X
/S a2 m =€ € RAl--E-Ne »
id POPULATION
1 0,00000 621,01899
2 5,00000 2381,86852
3 10,00000| 5078,68296
4 15,00000 5542,47301
Y Montrer toutes les entités, |Z|
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B- Production of a PT services offer
(example : french regional railways
offer

1. Getthe theoretical offer on the SNCF open data website
(https://data.sncf.com/explore/?sort=modified )

FEichier éd'rtiog Affichage Historique Marque-pages Outils 2
B Explore — SNCF Open Data X [eg

< c @ RSXEY: o< /= snci com/explore sori=modited v o9 gl Y iNnD e @

<> Le baréme des ressour... B ¥ Offre de formation du... ( Click % ESPRIM : Perturbation... »

£¥ Les plus visités @ Débuter avec Firefox m Mijnwoordenboek | Ve... T Plateforme pédagogig..

En continuant de naviguer sur ce site, vous acceptez les Conditions d'utilisation et la Politique de confidentialité qui y sont associés. Ce site utilise des cookies pour améliorer I'expérience utilisateur, pour des
mesures d'audience et vous permettre de partager du contenu sur les réseaux sociaux. Vous pouvez consulter la Politique des cockies pour en savoir plus. Merci de cliquer sur le bouton pour donner votre

consentement.  J'accepte

&+ Inscription %) Connexion

@ ACCEDERAL'APISNCF  DATA CGU  CONTACT
OPEN DATA

6 jeux de données Horaires des lignes TER BB Tebleau
¥ Export

Horaires des lignes TER au format GTFS. =
o APl

Tri des jeux Réc
Producteur TER
Modifié Populaires De AaZ Licence Open Database License (ODbL)
Données 1 élément

CEEN | ) (9 = O =

Trouver un jeu de donnée 3 s 4
Horaires des Tram-Train TER Pays de la Loire B8 Tebleau

¥ E <
Vue Horaires des lignes Tram-Train TER Pays de la Loire au format GTFS. e
2 AP
Ll Analyse Producteur TER
Q Carte Licence Open Database License (ODbL)
Données 1 élément
Eal Image

@ Vue personnalisée GTFS | Pays de la Loire
Modifié

2014 Horaires des lignes Intercités
2015

2016

Producteur Intercités
2017 Licence Open Database License (ODbL)
2018 Données 1 élément

oo Horsie J i f e e voyageus L ores ] rance

Horaires des lignes Intercités au format GTFS.

Producteur

SNCF Réseau, DIRECTION 55 ] . .
FINANCE ACHATS Horaires des lignes Transilien BB Tebleau

Choose the services that we want to represent (In our example “Horaire des lignes TER”).
Click on « export-ter-gtfs-line.zip » to download and save the file




FEichier éd'rtiog Affichage Historique Marque-pages Outils 2
B Horaires des lignes TER — SNC X Sl

& Cc @ ® & https://data.sncf.com/explore/dataset/sncf-ter-gtfs/table/ oo w Yy IND ® @

L¥ Les plus visités @ Débuter avec Firefox m Mijnwoordenboek | Ve... T Plateforme pédagogig... <,>' Le baréme des ressour... B 3 Offre de formation du... Q) Click -(,5' ESPRIM : Perturbation...

@ ACCEDERAL'APISNCF  DATA CGU  CONTACT
OPEN DATA

Horaires des lignes TER

Aucun filtre actif ES Tableau

e S

1 Horaires des lignes TER GTFS export-ter-gtfs-last.zip
-fcrmal
Rechercher... -

Partager

https://data.sncf.com/explore/embed/dataset/sncf-ter-gtfs/table/

Accept website policy

Ouverture de export-ter-gtfs-last.zip x

Yous avez choisi d'ouvrir ;
export-ter-gtfs-last.zip

qui est un fichier de type : Compressed (zipped) Folder
a partir de : https://data.sncf.com

Que doit faire Firefox avec ce fichier ?

() Qurerir avec Explorateur Windows (par défaut) w

@En registrer le fichier

[ Toujours effectuer cette action pour ce type de fichier,

QK Annuler

Save and unpack the archive in a directory




2. GTEFS pre-processing

A pre-processing has first to be done on the raw GTFS with the « prepare GTFS » algorithm in order to be
correctly formatted for “networks” plugins scripts and in particular with the mutli-modal calculator Musliw.

G} Prepare GTFS

>
= L
Parameters Log ) Prepare GTFS
ST s Rier _ Scan a GTFS Folder and generates a well-formated
G:\Telechargements\SNCF_20200615 all . GTFS consistent with Musliw in particular for lines
MNetwork Id Parameters:
|TER || | GTFS source folder: the folder of the GTFS source

files
V| Extract stop_id? i
GTFS destination folder: folder of the Muslive well

Extract formula formated GTFS

_E—B:]_ | Network id: id in order to differenciate networks
(line ID, stop ID,...} (ex: L1 and 15696 -= stop_id

GTFS output folder LTi5696

G:\poubelle a

Extract stop_id: if true the user must write a
formula to extract the stop_id from the initial
node_id string

Extract formula: the formula to extract stop_id: (ex:
"OCE:StopArea:87256315") with [-8:] formula ->
"OCE:StopArea:87256315"[-8:1="87256315"

0% Cancel
Run as Batch Process... Run Close
. . . .
The script generates a new GTFS dataset compliant with networks algorithms
| 3 51 = | G\poubelle\TER = ] X
| | Gi\poubelle\
F\zr Accueil Partage Affichage ﬁ
E
H S N
—i 5 -_'ouper x Y T @ B4 Ouvrir FH sélectionner tout
5 .| Copier le chemin d'accés - A *T] = Madifier ; Aucun
Epinglera Copier Coller .. _ lter | Déplacer Copier  Supprimer Renommer Nouveau Propriétés e DD o sél
Accas rapide 18 callep e recroures vers = vers = daossier . @ Historique 3 FwEasRI i SBccHon
Presse-papiers Organiser Nouveau Ouvrir Sélectionner
&~ 2 > CePC » Crocovert (G) » poubelle > TER ~|{) | Rechercher dans: TER P
-~
- MT (Central, Affaires) o Nom v Modifié le Type
-, - - i 1 —
PRFB Hauts-de-France_a_deplacer_dans_affaires ! B calendar.tit 16/07/2019 10:23 Deiinsht s
- Quickstart_python_folium D calendar_dates.txt 16/07/2019 10:23 Document te
~ Ressources de formation et d'utilisation BOX U routes.bxt 16/07/2019 10:23 Document te
@ OneDrive a stop_times.txt 16/07/2019 10:23 Document te
& M. Patrick PALMIER \J stops.tat 16/07/2019 10:23 Document te
W CePC D trips.ixt 16/07/2019 10:23 Document te
I Bureau

5 Documents

=] Images

J” Musigue

B Objets 3D

¥ Téléchargements
B videos

25 Windruws 103 e
6 élément(s)
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3. GTFS importin Qgis

Run the « import GTFS » algortihm to be able to view the corresponding

offer in Qgis

- -{?’ MNetworks

b Analysis

b Computations

b Matrix

* Network
4% Auto-connectors
'§§?' Build connectors
4% Build graph
4% Concatenate net...
4% Connect nodes to..
4% Create individual ...
3% GTFS import
4% Isolated nodes

the start and end dates of the calendar must be dates where corresponding data (timetables) are available in the

GTFS file.

For that point, it is recommended to edit calendar.txt and/or calendar_dates.txt to choose a week or a period
where timetables are available

() GTFS Import

Parameters l Log
GTFS Folder
G'."..Elnubelle'l.TER
Calendar start
15/07/2019
Calendar end
21/07/2019
Start time
|00:00:00
End time
23:59:59
Table names
|TER
CRS
| EPSG:2154 - RGF93 / Lambert-93
Encoding
utf_8_sig
Ouput folder
GL\.\pl}llle-”E.!';\;l—ER_Sl'G

0%

| Run as Batch Process... |

a |

:’ii’P

GTFS import

Scan a GTFS folder and generates the layer of
stops, and the layer of simplified arcs and lines

Computes the transport offer for the specified time
period and calendar (number of stops)

Parameters:
GTFS_folder : GTFS folder path

calendar start: calendar date of the first day of the
period (dd/mm/YYYY)

calendar_end: calendar date of the last day of the
period (dd/mm/YYyY)

start_time: start time of the period (hh:mm:ss)
end_time: end time of the period (hh:mm:ss)

table names: root for generated tables (ex: IC ==
IC_nodes.shp, IC_arcs.shp and IC_lines.shp)

CRS: generated tables CRS

enceding: encoding

Cancel

Run Close
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4. View stops

Load in Qgis the « _stops.shp » layer which contains regional railways services stops

Q Data Source Manager | Browser e

E Browser  Browser

DRART=®HO

"Jettor 7 Quis [~
[ reseau_A

[ reseau B

[ sk

»
Raster :
3
»
v [ SNCF
3
3

v
= Mesh

[ 1 sq_data_test

5 TER

5 TER SIG

(2 TER_arcs.shp

# g Spatialite (= TER lines.shp
P[] test
» [ testgps
» O

% Oracle » [Jve
»
»
»
»

Jelimit
+ Delimited

& GeoPackag

. PostgreSQ

> MSSQL

[i] 2015zip
[i] 2016zip
iwa Virual [f] 2017.zip
=¥ Layer [{] 2018zip
WMS/ 2 A arcsshp
* WMTS C2 Alinesshp

DBJ!+ DB2

=
Results (zoom in Lille regional area)
@ acces_lille_matin — QGIS - X
Project Edit View Llayer Settings Plugins Vector Raster Database Web Mesh MMQGIS Progessing Help
O RPPra BLOOR AEERI=-C - -d-
B@Viswm @B Ly = =4 8= QaR ~n B
— - - — . - -
) Layers OO R 0 7 . =veurpe’” ol A"'Q}\ GLm ‘(/—‘/tnz \ Wingoroe l ey Processing Toolbox
- BRTY L > Giesmuice. F &) pendermonde Michtien A0 B O™
B v e teRstops S L )/ e — s T N ek 3 -
~ |/ 3" OSM Standard Lo Reninge oy l Dwterumf T [N L"’EM“ i hpen 5 a4 [ b @ Vector creation B
s 2y ) X P | » Q Vectorgeneral
Moorsiede. P s é/’ Ded3 D i hnﬂﬁh\ﬂu Leul |} (@ Vector geometry
S e f—7onegem ~~ Hruxelles™s ~
/ \ Poperinge ——eper- N\ parsiishe, /,1.5;:« ¥ e Apttsel 3 ouititve | » @ Vector overlay
o “potnaidigl. t T~ KWTT"‘_‘ RS 1% W » @ Vector selection
> regional 3 S5 \ \ ecler Ukl \
& des Cape | N Nyt et % ,.,g%, > S b @ Vector table
4 | fgMariin- et marais . =% \,, otk < > @ Vector tiles
nvf,',g:f;;“ ke e 0pate _\‘\’"W ee- .,m.,.m._ﬂ‘" = \ N 1} @ wB.mo \ wr. | oo
au mau \/ N 2 er e INE\!IEHH G““"“"\ x
/) S , = s N!Tl'n”la » P GRASS
o Has g 1.;&?\ },5' h\‘\/ = % Models
e Leussen i . 2
‘ 4 : il T,DH:W AN Bty L7 & Networks
- \\ N s \m@nm \ F//, i Geml » Analysis
~ Pard|nature/ e g \Eg_!\n?*}..' ; f"f \ g 7 v;;}n Jhéh\s? >§:”:; s o viets ’ ICADTputauuns
: B e\ wi
’?ﬂ:fe? 3 o "*’ﬂm d'. % 01&’:1.!! Y ol B-mbh R S L - etwore
; ; B o el 2
L 7@,,,5 f e T e A 2 i ) i - YA # Auto-connectors
/ i
brdeln ) ol R S g \\'”“?Eﬂ'j"' ol Enaney i R #t Build connectors
mer U'Opale i Hecin '."——\—..,,.. 4 Ry iTe g vaplenne e TE y 4 Build graph
\ * e o* R v . f L L) Fam s e Mt ## Concatenate net...
\ T SV :‘ it U S o A W 3 "\'< ## Connect nodes to...
T X, e Nt A m\ML = (! o, Wik Florennes 4 Create individual ..
) ° 7. i A e GTFS import
7 o Srilkpeae * “
* » ## Isolated nodes
'] 4% Musliw individual...
‘,’ o # Mustiw fimetable ...
r ot Viroip/ Hermeton | 4 Prepare GTFS
3 4 Reverse arcs
S AJ,M 4 Reverse selection ...
g J ## Update field
7 8 e 4 Update links pole
I 4 ./‘ 4% Update links times
e 4 Update ti
R S A a
® ‘\. b & SAGA e
[ Type to locate (ci+i) | Getting tles. Coordinate | 707445,7056286 | Scole|1:846736 ~ | @ wMagnifier | 100% |3 Rotation 007 |+| V| Render B rscizise @
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5. Show stations names

To show the stations names, you have to show labels with the field “nom”
On the other hand, we notice that the station name is defined with “Gare de” before the names of the station

Q@ *acces_lille_matin — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh MMQGIS Progessing Help

.Gare de Roubaix

D2 LLPRPP R BEOOR =
aEVisw @ [4 LR LB R R “a
i R i
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Gare de Mont de Te”’a"Gare T,
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(Gare de Haubourdin Gare de Ronchin

Gare de Santes Gare de Lesquin

.Gare de Wattignies Templemars
.Gare de Wavrin

Gare de La Fontaine (Nord)

Sare de Croix 'Allumette

.Gare de Croix Wasquehal

Gare de Annappes
Gare de Ascq

are de Baisieux

Gare de Fretin (Nord)

Gare de Don Sainghin

Gare de Marquillies ® Gare de Seclin

X Type to locate (Ctri+k) Getting tles.

Coordinate| 6907337063208 | Scale|1:105842 =

.GBI'E de Ennevelin

& Magnifier| 100% < | Rotation |0,0°

e X

Processing Toolbox
BA08 TR
L Search...

@ Vector creation

(@ Vector general

() Vector geometry

@) Vector overlay

@ Vector selection

@ Vector table

Q@ Vector tiles

da GDAL

@ GRASS

#: Models

> Networks

b Analysis

» Computations

¥ Matrix

- Network
% Auto-connectors
Build connectors
Build graph
Concatenate net...

(v vwvvwwwvww

¥ GIFS import
#F Isolated nodes

P
4% Prepare GTFS

¥ Reverse arcs

4% Reverse selection ..
4 Update field

4% Update links pole
4% Update links times
% Update ti

P ®RR

» & SAGA

Musliw individual...
Musliw timetable ...

Connect nodes to...
Create individual ...

2|V Render @ epscizise @)

To not show “Gare de”, it is possible to use a regular expression which will replace “Gare de” by an empty

string.

(.} Expression Dialog

Expression Function Editor
] E _‘L s A Search... Show Hel
de',. "'} left
length
lower
lpad

regexp_match
regexp_replace |
regexp_substr
replace
right
rpad
strpos
substr
title
to_string
trim
upper
wordwrap

b Variables

» Recent {generic)

' |
Feature | Chailly-Boissy-Chatel > | ﬁv |

Preview: 'Chailly-Boissy-Chatel'

P

-

-

oKk |

function regexp_replace

Returns a string with the supplied
regular expression replaced.

regexp_replace (input_string, regex,
replacement)

Ar

input_string  the string to replace
matches in

The regular
expression to
replace. Backslash
characters must be
double escaped
(e.g,, "\s" to match a
white space
character).

The string that will
replace any matching | ¥
1 4

regex

replacement

Cancel Help
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Result
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Q@ Vector tiles

m GDAL
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& Models

%> Networks
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Computations

Matrix

Network
%+ Auto-connectors
4% Build connectors
4% Build graph
4% Concatenate net...
## Connect nodes to...
4 Create individual ...
% GTFS import
## Isolated nodes
4% Musliw individual...
4+ Musliw timetable ...
4 Prepare GTFS
4 Reverse arcs
4 Reverse selection ...
## Update field
4% Update links pole
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4 Update ti
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6. Produce a proportional symbol size map

To perform a map with proportional symbol size, you have to customize the symbol size with an expression

containing the variable to represent

“out_mon-fri” field represents the average daily number of departures during the time interval you’ve chosen in
script “GTFS import”. The keyword @value represents the width attribute value. To keep it in the expression
allow to adjust the size directly by modifying the value in the size width, without having to modify the

expression.
() Layer Properties — TER_stops — Symbology X
Eﬁ Single symbol st
G,' Information * @ Marker I
@ Simple marker =
Qs
W Source
& Symbology ® O
() Expression String Builder X
Expression Function Editor
= - 1 yer type Simple marker hd =
E _!,_ o A, Search... | | Show Values group field
@value * sgrt( }| + Conversions *  Double-click to add field name to 2,000000 =/ | Mill meters -
b Custom expression string. =
b Dateand Time Right-Clck o field name to open - | - .
~ Fields and Values context menu sample value loading - a
. oor | - .
NULL options. J >
abe ident Notes style Solid Line > | €
abe nom e s g w numao =~
1.2 int_tot vaues. [ O Seardh... | pwidth | Hairline = | | Millimeters x =
1.2 out tot =
12 oot Allunique || 10Samples | [ B pevel T =
1.2 out_ mon-fr h 0,00 ° s d;:;'
1.2 in_sat
1.2 Gut:sat x | 0,000000 s - ;
S . S e Millimeters v (Ev
=+l =lrd == ujie]l w 1.2 in_sun y | a,000000 ¥ e
1.2
Expected format: double [2 0.0] - OuLstn
b Files and Paths r Rendering
Feature | Chailly-Boissy-Chatel b » b Fuzzy Matching
- | |
Preview: ML b |General bt - oK Caee! Apaly il
OK Cancel Help

Result

7. View the number of services by link

To view the number of services by link, you have to load the “_lines” layer.

On the other hand, the line shape is simplified. it consists of a straight line between two successive stops or

stations. That could generate an unclean representation due to the overlay of direct and omnibus trains

Load the « lines » layer
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-3 Data Source Manager orateur orateur
@ Data & Manager | Expl Expl X

E Explorateur

Browser

GRY®O

[ osm =
[ patrick.palmier

[] Perso

5 poubelle

v 72015

y [ 2016

v [0 207

v [ 208

v IR

¥ [ http%3a%2fifdownload.osgeo.org%2fosgeodw ezt
v [ IDF

b [ inecom

U
13

»

v

4

Mesh

Texte Délimité

GeoPackage
atialite

PostgreSQL

[ NO3
3 No4
[ TR
~ 5 TERSIG
2 TER_arcs.shp

i
cubelle/TER_SIG/TER,_lin p b

(2 TER_stops.
b [T test
v [H] 2015zip
v [{] 2016zip
»
»

[f] 20171ip

[E] 2018zip

G2 arbo.shp

(2 cinemashp

G2 cinema_poly.she

¥ d700.,pdf

2 d700.pdf =

Result
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Rosiéres_(Somme),

Chaulnes-SNCF

Dommartin-Remiencourt

-Picardie
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i TGE nnes

Coordinate| 655560,6978054 |
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[
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Processing Toolbox
®RAE0OB OIX
Search,

@ Vector creation
@ Vector general
@ Vector geometry
) Vector overlay
(@ Vector selection
Q@ Vector table

@ Vector tiles

b Analysis

» Computations

> Matrix

~ Network
4 Auto-connectors
## Build connectors
4% Build graph
4% Concatenate net..,

Gl

4% Connect nodes to...
## Create individual ...

3¢ GTFSimport
4% Isolated nodes

4% Musliw individual...
%+ Musliw timetable ...

4% Prepare GTFS
4 Reverse arcs

4 Reverse selection ...

4+ Update field
4% Update links pole
## Update links times
## Update ti

» ®RR

» & SAGA

|#| V| Render € epsGi2154
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8. Widths proportional to the number of circulations

Warning: If a network contains a common core where several lines pass in the same road (two successive
stops), the settings below is no more adapted and need more complex expression not presented in this document
that allow to view the different lines juxtaposed instead of overlapped

Define a custom stroke width and offset

(2 Layer Properties — TER_lines — Symbology x
A ' El Single symbal -
G'- Information = ¥ — Line C_'T_;J'
5 e R
W Source
@’ Symbology L )
€ Labels
(abc JVELS
{*‘ 3D View Symbol layer type S'rrr_1ple line - =
. Diagrams Color . |qK=E
E il Stroke width | 0,260000 E:i: Millimeters v | €
Attributes Offset 0,000000 : Millimeters v @5,
F
ofm Stroke style Solid Line > {_::'
Joins —
Join style ‘ Bevel v | @,
Auxiliary
=W Storage Cap style | B3 square i {;J'
,«® Actions Use custom dash pattern
. Display Millimeters 2d (__3,
Q"', Rendering +/ | Enable symbol layer @, Draw effects
G Temporal p Layer Rendering
Variables - Style _" oK Cancel [ Apply Help
Stroke width
Q Expression String Builder X
Expression Function Editor
Ejl= b | ol Search... | | Show Help
|@value * geometry part_... |~
geometry_part._...
geometry_poin...
geometry_poin...
— symbol_color
A | * ”~ ot
=L / | 1 0 A symbol_layer_c...
string [r,g,b,a] as int 0-255 or symbol_layer_in...
Expected format: +pRGGBBAA as hex or color as color's value
Feature 0 - [ b | iggregates
\rral 1
Preview: MNULL = ys po
oK Cancel Help [
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Offset

(2 Expression String Builder b4

| Expression ‘ Function Editor

|Q||E| |:l'-_||_-1: Q Search... | |Show Values| | group field 1=
Brmiie 7 T0k o T ST 1.2 nb_tot ‘ Double-click to add field name to

1.2 d1_tot expression string. |

1.2 d2 tot  Right-Click on field name to open |~

1.2 nb_mon-fri Values | &, Search... |

|i||L“;”_"I'_”:”;”L”_(_”_}_||j'1| i: :s_:;?n-f“ [ | All Unique | | 10 Samples |
Expected format: string of doubles 'x,y' or array of doubles 1.2 d2:sat
ik : F— 1.2 nb_sun
Feature ID v | |z| 1:2°d2 siif
Preview: MULL r Fl €s, P&H‘ﬂ’ i~
| 0K | | Cancel | | Help |

NB : Numeric values in stroke width form and offset from have to be identical with the expressions defined
above.

Result:
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& GRASS

» ‘.,l Models
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~ Network
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Hangest
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B sor

Hargicourt-Pierrepont
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4+ Build connectors
4 Build graph

##+ Concatenate net...
4 Connect nodes to...
4 Create individual ...
¥ GTFS import

4% Isolated nodes

4% Musliw individual...
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Abancourt
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Sommery Feuquiéres-Broquiers

Marseille-en-Beauvaisis

Q. Type to locate (Ctri+K)

la]Faloise]

Montdidier-SNCF

Breteuil:Embranchement

Gannes
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4% Prepare GTFS

4% Reverse arcs

4 Reverse selection ...
%+ Update field

% Update links pole
4% Update links times
% Update ti
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» & SAGA
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9. Label the number of services

Choose nb_mon_fri (average number of train courses the selected week from Monday to Friday included).
As itis an average, specify formatted numbers with “0” in place of decimals

PS: In general, rather than simple labels, choose "rule-based labels". This will allow you to filter the labels
more easily, because if you have set up your simple labels in a complex way, changing the type of labels will
make you lose this settings which will have to be renewed with the rule-based labels.

() Layer Properties — TER_lines — Labels X
| G Single Labels - [
Value |1.2 nb_mon-fri > €|

w Text Sample

R symbolagy Lorem Ipsum

Labels |
|Lorem Ipsum | & ||1:423368 = || Byl ||
Formatting
. . . be
& 3D View .“ Text WILILIIE 1S 5
£*2 Formatting : g &
< Wi ct =
Diagrams e Byffer Gl S
E Fieild abc Mask Wrap lines to | No automatic wrapping 3| @,
ields
. Background | Maximumn line length - |
m Aftributes -/ Shadow - : [ =]
Line height 1,00 line |a| 1
‘}m Callouts d [w| =
Joins v:v Placement Alignment Left - | €
¢ Renderin
Auxiliary < g Line direction symbol  ¢=
=W Storage |
Left < | e -
ﬁ® Actions ;
Right |> | o -
- Display '
Placement (@) left/right () above () below L
L CEEREEE Reverse direction -
0 Temporal /| Formatted numbers I‘_E:,
Variables | | Decimal places |0| *| @i
1 3 -
a Metadata | style = oK | Cancel Apply Help
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Set the same distance as the strike width and offset value on the lines layer. Check “line orientation dependent
position” and “right of line” a traffic map rendering.

() Layer Properties — TER_lines — Labels X
|| G Single Labels >
value |1.2 nb_mon-fri - | € |
w Text Sample
Lorem Ipsum =
\Lorem Ipsum |+ | [1:423368 = ||y ||| ||
sbe Text Placement
% Eformatting | (@ Parallel Curved (| Horizontal =
Diagrams @bE Buffer
- abel Mask
E Fields ®: y
ARGION Allowed positions Left of line on line || Right of line @b
g s, ﬁ e +| Line orientation dependent position
/7 Callouts ' = H
Joins #,* Placement | Distance |1,0000 a |
e ¢ Rendering
Auxiliary = Millimeters > | €
& W Storage =
) Repeat | No repeat | €
nG) Actions i
< Millimeters - @b
- Display -
P Overrun feature | No overrun |=] {?3,
4 Rendering i
Millimeters -
e Temporal )
Variables | | Geometry generator
A - - _ ok || cancel [[ ey || b |
Distance expression:
() Constructeur de Chaine d'Expressicn x
: Expression | Editeur de fonction
o Q, Rechercher.. Afficher laide
| | | 55550 0 2 = & - = groupe agrégats
— 1 symbol_color
b"alue ! + wvalue Contains functions which aggregate values over
Agrégats layers and fields.
Chaine de caractéres
Champs et Valeurs
Conditions

Conversions
Correspondance floue
Couches

Couches

Couleur

Date et Heure
Enregistrement et attributs
Files and Paths
Général

Géométrie

Math

Opérateurs

Rasters

Récent {generic)
Tahbleaux

Tableaux associatifs
Variables

rF T T T TTTTYTTTTTTT T sy T T YT Y

Format attendu: double [<=0.0 =>]
Apercu du résultat ¢ ALLL

oK. Annuler Aide
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As railways services aren’t all identical, the succession of stops isn’t identical too. Then, the map could be quite

unreadable. A method exists to face this inconvenience and produce a clean and pretty map. This method is
longer and more complex as it needs the generation of a network based on the real shape of lines. Then you
have to compute shortest paths for each pair successive stations. This method is not described at the moment in

this document.
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TER lines

2 Achiets
~ [_| ¥ osM Standard 1> i Abbeville
Miannay) | X Miraumont:
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RAEOEB FIX

| @ search...

G Vector creation
» @ Vector general
b @ Vector geometry
» @ Vector overlay

» @ Vector selection
» Q@ Vector table

» @ Vector tiles

»

3

3

¥ Analysis

» Computations

» Matrix

~ Network
4% Auto-connectors
## Build connectors
4 Build graph
§ Concatenate net...

4 Connect nodes to...
4 Create individual ...

¥ GTFS import
2% Isolated nodes

4% Musliw individual...

% Musliw timetable ...

%% Prepare GTFS
% Reverse arcs

% Reverse selection ...

'ﬁ Update field
## Update links pole
#% Update links times
% Update ti tj

» ®R
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C- Production of a traffic map

The aim of this tutorial is to produce a traffic map
In a first step a Musliw matrix has been generated from the trip file of the “Grands Mobiles Picards” household

travel survey. The matrix was built with car as driver trips from people living in the Oise Territory.
The objective is to view desire lines of drivers who live in Oise territory.

Shortest paths comptations have been made with Musliw script « Musliw comp utation»

(2} Musliw Computation #

Parameters Log Musliw computation

Musliv network Perform a calculation of multimodal accessibility

G\Etudes\Oise\route500_VP.txt ) and routing

Muslive matrix Can download the Muslic.exe binary for
multimodal routing and accessibility computation

G:\Etudes\Dise\mat_60_gd_picards_VP.bd a (if checked)

Musliwe parameters Produce output files (semi-column separated

files (if selected in parameters):
G:\Etudes\Dise\oise_parameters.txt & ! a2 F il

Musliw penalties [optional] . Origin destination results file "_od.txt

. Cumulative times on arcs "_temps.td" (usefull
for isochron maps)
Accept to download Musliv binary from Github . Detailed paths "_chemins.bd"

Output e o it
E _ . Assignment results file on links "_aff.td
|G:\Etudes\Dise\oise| et &

. Log file "_log.bd"

. Parameters files "_param.bd”

. results on services "_services,bd"

. cumulative times on nodes "_noeuds. bd"
Parameters:

network @ Muslivw network

matrix: Musliw matrix

parameters: Musliw parameters

0% Cancel

Run as Batch Process... Run Close

The “_aff” file contains the list of arcs (here route500) with auto-volumes on shortest paths .
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1. Gettraffic volumes

The road network us ed here is the Route500 network

As route500 is the used network, it has to be the reference in order to get Musliw results calculations data

The traffic volumes fields is often called velau (auto volumes), and you have to get data from the “.aff” file
which contains informations about the number of cars on each “route500” arc.

() Get Link Flows Data b
b E
Parameters Log Get link flows data

MNetwork

= = Generate a linear objects layer with the links uszed in

| G:/BD_DREAL/2019/route500/route500 H ~ @gj *'ﬁ I assignment {with a volume of passengers:=0) in particular to
EEe = T produce flows maps.

Selected features only Parameters:
a =4

f netwark: the network links layer

| it > ||E s

o i i ij: @an expression do describe the link id (d” atiribute or
Line [optional] expression)

- line {optonal): the line id. If line id iz filled the layer will have
a= many superposed links as they have identical links but with

Flows a different transit line id {You should used “shift lines' alg to
— view flows maps in this caze

(volau

7 link type: the type oflink

Link type i o
1 . aff ouput file: Choose a network corresponding _aff. txt
{type output file
SEEctit e enconding: text encoding
|G:\Etudes\Dise'res_oise_aff.tut L]

n E L e = flows layer: name of the flows layer generated
Encoding

utf_&_sig
Flows layer
|G /Etudes/Oiseflux_vp.apkg &« ]

» | Open output file after running algorithm

| 0% | Carce!

Run as Batch Process... | Run | Close

Le script génere une table flux_vpshp qui contient les arcs route500 ayant été empruntés par au moins une
OD de la matrice.
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Q flux_vp — Features Total: 20958, Filtered: 20938, Selected: 0

« T B

h

h
'

10

11

12

13

14

15

16

[y |
e

w1825333202248...

w182319291224...

w182074827229...

w182475884228...

w181562335229...

v182360066229...

w181663081228...

v181814382229...

w1814312782249...

w182685000229...

w1 80495302226...

v181873015230...

v182428572229,..

w182481685229...

w184065303225...

v182620065224...

T Show All Features _

i

w182534285228...

v182326723228...

v182084313229...

v182480714228...

w1815737972249...

v1823964342249...

v181653220228...

v181819873229...

w181414171229...

v1832693442229,,,

v180506992226...

v181866836230...

v182430210229...

v182462523229...

v184057513225...

v182631450228...

£

ij

w182533320228...

w182319291224...

w182074827229..,

w182475884228...

w181562335229...

v182360066229...

w181663081228...

v181814382229...

w181431278229...

w182685000229...

w180495302226...

w181873015230...

v182428572229...

w182481685229...

w1240653032240...

v182620065228...

volume

271,0000000000...
56,00000000000...
56441, 000000000, ..
66, 00000000000...
670,0000000000...
34,00000000000...
1572,000000000...
23,00000000000...
113,0000000000...
23,00000000000. .
128,0000000000...
587,0000000000...
102, 0000000000, ..
36,00000000000...

168, 0000000000 ..

e }: b

type
typ:

—Sﬂfhx-vp data table
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2. Define proportional widths

In layer properties choos e symbology to define the line style.
«0Offset » must be identical

Numeric values of « stroke width» and

(2 Layer Properties — flux_vp — Symbology

bl || E Single symbal

f';" Information ¥ e Line
w Simple line

J{s\_ Source

« Symbology

€I Labels

X
TEd
=E]

@B Masks

Symboal layer t\-'peI Simple line

| 4

Stroke width

NPT - ——
\p 30 View oo | |
" - Tt
y Disgrams Stroke width | 1,000000 2| | Milimeters ~ | 4EL
E Eields Offeet | 1,000000 "::_i | Milimeters hd
E Attributes Form Etrdkeetie || S S0kd Hos MR ="
Joins Smsive I R sevel ~| @
. - Cap style | I Square - | @
ﬂ Augiliary Storage
Use custom dash pattern
r::@ fistions * | Milimeters xr @
Display
. B v | Enable symbol layer E_ Draw effects -
4 Rendering b Laveriomiesing
oo v st - Loe Il ewa Il mehy | e
3.__Set stroke width with an expression
@ Expression String Builder
| Expression | Function Editor
| 1B l.’.Ll—u Q, search.. || Show Values group field
@valune * Ve T "J-"J"Jil geometry part count | * | noyble-dick to add field name to
geometry_part_num | expression string.
geometry_point_count Right-Click on field name to open context
geometry_point_num menu sample value loading options.
symbol_color "
Notes
symbol_layer_count
symbol_layer_index Loading field values from WFS layers isn't
| supported, before the layer is actually
3 Linserted, ie, when building gueries,
3 S -
¥ values | O Search..
3 |
. All Unique I 10 Samples
> .
3
| T el O S50 I
e o
Expected format: double [= 0.0] "
r -— 1.2 volume
Feature |v175258232228150833 =l abe type
Preview: MEL + [Files and Paths |-
| oK ||  cancel ||  Hebp

Then set offset as volumes are defined by traffic directions. Then set offset expression as traffic is depending of
directions. The +0.2 value is useful in order to visually differentiate both directions.
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(2} Expression String Builder x
Expression Function Editor
| b IHI !_L!_I Q, Search.. || Show Values group field =
G.5% E@valme* "vc " % 0.001 +0.2 geometry part count | = pqyple-click to add field name to
geometry_part_num | expression string.
geometry_point_count Right-Click on field name to open context
geometry_point_num menu sample value loading options.
symbol_color .
Naotes
symbol_layer_count
symbol_layer_index Loading field values from WFS layers isn't
valm:_ | supported, before the layer is actually
4 t | inserted, ie. when building queries, e
* — — .
e values | O Search... |
» f
» | All Unique I 10 Samples |
3
3
L=t L= = L L)y |w]
G
Expected format: string of doubles v or array of doubles [x, v -
r —_ 1.2 yolume
Feature |v175358282228159833 = | B abc type
Preview: MLEL + Files and Paths |~
| OK || caneel || Hep |

@value corresponds to the numeric value defined in stroke width and offset parameters. It is important to
introduce @value in expression formula because it allows to customize the width by adjusting the parameters
value without having to modify the formula.

Result

() *trafic_aise - QGIS — O b4
Projet Edlter Vue Couche Préférences Extension Vecteur Raster Basededonnées |nternet Maillage MMOGIS Traitement  Aide

heBRRY Ve BPRPra RN @ -H-85-LEE¥I=- 0
B@ViamB@B 1y : = @ 5 AGQQR )

O 4

Couches [=]Es) Boite a outils de traitements )
o @ ® T &~-% &0 2L08 TN

flux vp
v D ‘contour_oise

| Q Rechercher..,
G Analyse raster E
() Analyse vectorielle
() Base de données
() Cartographie
() Création de vecteurs
() Géométrie vectorielle
() Graphiques
() Interpolation
() Outils de couche
(2 Outils fichiers
() Outils généraux pour les vecteurs
C Outils rasters
(2} Recouvrement de vecteur
(G Sélection dans un vecteur
() Tablevecteur
4w GDAL
& GRASS
<}‘ Metworks
~ Analyses
5 Agrégation spatiale
¥ Arborescence
4 Contours iso-valeurs
}}- Décaler lignes
3¢ Importer des données de flux
4 indicateurs par 0D
4 indicateurs par trongon

(=GP e P

Recherche de lieux OSM ®

Nom contenant... |

bigny picasso - |
Limiter la recherche & la zone visible | <]

 Libellé  Classification | Informations comp

4 Interpolation linéaire
4 ltinéraires
¥ Polygones a largeur variables
= Calculs
‘.§5 Caleul Musliw
4 Paramétres Musliv
b Matrice
b Réseau
b A Ogis2thresjs
b S SAGA
b @ Seripts

L & @ [ , .

| @, Taper pour trouver (Cirl+) | Coordonnée | 709671,6923507 |9 Echelle| 1:633527 |~ | @ Loupe|100% [2] Rotation [g,02 [#] ¥ Rends Sepscizise @ B
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4. Show traffic volumes flows

Create rule based labels because you will filter small figures later. It is important to click on the &k in order

to add a rule, even if there is no filter in a first step.

(2 Edit Rule

Description
® Filter & Test

Ele  Catch-all for other features

Scale Range

Maximu

v Labels

Value | 1.2 volume >

w Text Sample

Lorem Ipsum

Lorem Ipsum | | 1270250 |~ | |&3 |~
abe Text Formatting
:'E Formatting Apply label text substitutes
abe Bffer Multiple lines
aB¢l Mask \Wrap on character EI_
. Background . =
J Shadow Wirap lines to Mo automatic wrapping _‘ -.‘r;!'
be
./ Callouts Maximum line length bt
+
®% Pl 14 Ta| | 4=
o LRy Line height 1,00 line = {E_I'
/' Rendering
=]
Alignment Left - {;!'

Line direction symbol {Ej_

V| Formatted numbers @~

Ta| (4=

Dedmal places | 0 =8

Ok

Formatting text

Possibilité de définir la position de I’étiquette
abe' Mask it et

. Background
J Shadow

Size 7,0000
:rw Callouts

4
'1-1}'# Flacement Points

/ Rendering

Allow HTML formatting

., Favaorites

coor (N -

100,0 %

-

Ll
()




J Ombre
¢:¢ Position

/ Rendu

Positions autorisées | | Agauchedelaligne | | Surlaligne |V A draite de s llane

| Orjentation de |3 figne suivant la position

Distance | 0,1500

vilimétre

Répeter | Pas de répétition

Milimétre

v | Générateur de géométrie

Result

(2 *trafic_oise - QGIS

Projet Editer Vue Couche Préférences Extension Vecteur Raster Basededonnées |ntemet Maillage MMQGIS Traitement Aide

NEERRYS U HPP; BEES ¢ -HN-a-L,ZEHE=¢
ROV, AWmB 1y - =4 HRYEL99% AQQR 2

B A

Couches [E2]E] - |
< 4l ® T &~ 0L
flux wp 3’
V! [] contour_oise o
w
o
»
Recherche de liewx OSM (E3)

f )
Mom contenant... | i

—l®
Limiter |a recherche 3 la zone visible | ¢ | &5
=}

_ Libellé  Classification | _Informations comg

Fa

] [w]

| Q. Taper pour trouv

(<]

46 |

| = zoomer |

Coordonnéz | & g | | |+ W/ Rendu

(11~

;«

Boite a outils de traite... (53

a5 Do

Q, Rechercher

(L) Utilisé récemment

13

b ) Analyse de réseau
b (2 Analyse de terrain ..,
v () Analyse raster

» (2 Analyse vectorielle
b () Base dedonnies
» @ Cartographie

» (G} Création de vecteurs
v (G} Géométrie vectori...
v ) Graphiques

b ) Interpolation

v (G} Outils de couche
b+ @ Outils fichiers

v () Outils généraux p...
b ) Outils rasters

» () Recouvrement de...
v (G} Sélection dans un ...
v G} Tablevecteur

b GDAL

b @ GRASS

> 1‘? Netwaorks

+ A Qgistthreds

b S sAGA

b # Scripts

& Epsgi215a @@

The map has too many labels and is becoming unreadable. Moreover, the precision to the nearest unit is illusory

considering the survey sample rate.
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We will filter labels for volumes<2000, merge labels for adjacents links sharing the same value and round
volumes to the nearest hundred.

() Edit Rule 4

Description
& Filter  |yalue>=2000 £ Test

Else  Catch-all for other features

Scale Range

Minimum {exdusive) Maximum fnclusive)

1: 100000 v y 11000
v Labels

Value | roundfvobme, -2} -~ || &

w Text Sample

Lorem Ipsum

|Lorem Ipsum # | [127050 |+ | |BS |- -
abe Text Formatting

™ Form atting Multiple lines

886 Buffer Wrap on character @'
abel hask =
Wrap lines to No automatic wrapping é;:
. Background ! -
J Shadow Maximum line length -
abe T =
S Callouts Line height 1,00 line =
¢:'P Placement =
Alignment | Left = =]

7 Rendering

Line direction =ymbail ﬁg_! .

Left <
Right >
Placement (®! left/right above belo
Reverse direction
¥ | Formatted numbers @_
Decimal places | 0 ‘ =

Define the same distance as the stroke width and offset values. Check “Line orientation dependent
position” and “Right of line” for a traffic map-like rendering

Result
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) trafic_oise — QGIS

Project Edit View Layer Settings Plugins Vector Raster Database

le@@ﬁnpp RoLBEOR %-@mz P

Web Mesh MMOGIS Progessing  Help

E%V’ﬂ;ﬁ

=Y gqE qEgae99 QAR 2 a8

Layers

O LEAEN

7.4

Processing Toolbox (=]E]
REOB TN

Q. search.,

v (B Recently used s

() Cartography
(2 Database
(2 Filetools
Q Interpolation
() Layertools
) Network analysis
(2 Plots
() Raster analysis
() Raster creation
() Raster terrain analysis
() Raster tools
) Vector znalysis
() Vector creation
() Vector general
() Vector geometry
G} Vector overlay
() Vector selection
() Vector table
() Vector tiles
% GDAL
& GRASS
";k Models
> Networks
~ Analysis
3% Get link flows data
4% indicators by link
4% indicators by link and day
# indicators by node
3 indicators by node and day
2% indicators by OD
¥ Isovalue polygons
4% Linear interpolation
# Path analysiz
4% Routes
% Shift lines
2% Spatial aggregation L
3% Variable buffer pelygons

» Computations
b Matrix

v v v v v wvwwwwwrwrTwTwwwyrvTwwwywvow

|
B

| Q4 Type to locate (Crl 4G

) \
Coordnate| 712120,6852999 |9 Scle n:seos00 | v | @ Magnifier | 100%

| \vnende( B epsci2iss @ ﬁ
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D- Create a territorial accessibility map
onh a time period and/or from/to
several points

1. Create the accessibility map and the area of influence map

1.1. Matrix creation

Example with a point during a period (several arrival or departure times)

Select a point (in yellow on the map)

o & - 08

SCRIPT Musliw matrix simple list

nodes : select the nodes layer (the layer where the node is selected)

Check Selected features only

Fill start_time and End time fields of the period : example 16:00:00 — 17:00:00
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Fill time interval in minutes : example 15,0000
Check diagonal matrix (same origin, same destination.

Save matrix as.

(2} Musliw Matrix Simple List x
Parameters | Log Musliw matrix simple list
Mod
5 = ; Generates & Musliw matrix from a point layer and a pericd of
| G:/BD_DREAL/2019Vuoirie_Qais/DEFT 59 ~ Egj "‘\5.% =i time {from start ime to end time with a step in minutes)
o Iy the script generates a full sguare matrix (MxN od) or a
SEECIEC-EHILTES Sy dizgonal matrix {N od with same origin and same destination)
Mode ID
Parameters:
abe num -
2 Modes: nodes layer (corresponding to nodes laver or the
Demand graph )
1,000000 _: Mode id: Field that contains the node Id
Day Demand: number of passengers for assignment
1 = Day: number of the day in the calendar (1 first day of the
i calendar)
{16:00:00 Start time: Beginning of the time period
End time Step: Step time in minutes
|17:00:00 Departure farrival: Departure {from Start point to end point
D forward) - Arrival {from end point to start point backward)
Step
| —j Diagonal matrix; Check if you want only a digonal matrix
| 15,000000 [+ instead of a ful square matrix
Departure/Arrival 0D label: If True an origin-destination 1D will be written
[ il combining o and d IDs separated by a -
| Departure - |
Jusliv matrix; w matrix name {text file with ™, separ
V| Disgional matin Musliv matriz: Musliv matrix name {(text file with ™;" separator
0D label?
Muslive matrix
|52 fpoubelie/matrice_point_16h_17h. vt & ||
| 0% Cancel
| Run as Batch Process... Run Cloze
Result: The generated matrix
Mj matrice_point_16h_17h.td - Bloc-notes - O >
Fichier Edition Format Affichage 2
ml1330989222306615600;mlE389852223086615680;1.08;1,;9608.8;d ”
ml133098922230661500;mlE3898922238661500,1.8;1,;975.8,d
ml1338989222306615600;mlE3898922238661500;1.8;1,;998.8;d
ml33098922230661500;mlE3898922228661500,1.0;1,;1885.0;d
W
Ln 5 Col 1
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1.2. Customize Musliw computation parameters
In the field “output link times” choose « Without timetable links »

(2} Musliw Parameters >
Parameters | Log Musliw parameters ’
Boarding weight =
TG wesh Create a set of parameters usefull for mulimodal routing
5 | or acceesibility computation with Musliv
Individual mode speed factor Produce a parameter file {to be selected in musliv
[ ] computation):
1 |
Parameters:
Minimum transfer delay
[ | In vehide weight : weight factor for travel tme in vehide
|2 | (time baseds mode e.q bus, fram, train, metro, airplane;
Maxirmum transfer delay ferry,...)
lso | Waiting weight: weight factor for waiting time
Extra day duration Individual mode weight : weight factor for individual modes |
| | travel imes {e.g car, walking, cyding, ...}
U -
& Boarding weight: weight factor for boarding time
Max. individual time budget
T Individual mode speed factor: homothetic factor that apply |
| 60,000000 2] to the individual travel times
Maximum generalized time Minimum transfer delay : minimum safety time for transfer
- {ex: Smeans that vou should wait at least 5 minutes ata
| 15968,00a000 |" stop before the bus leaves
Toll weight : : e
Masximum tranzfer delay: maximum waiting time for
o | transfer {ex: 60 means that you will not be able to take
) atrain that leaves more that 60 minutes after you arrive)
Cutput filter [optional]
Extra day duration: By default Musliw takes only into
| | account tmetable of the day selected in the matrix, If you
; - can extend with the timetable of the day after {if
mmuﬂu'ﬂ::s times? departure) or the day before (arrival) vour must enter 1
| Without timetable links * | Max. indiviudal ime budegt: The algorithm path will not
1l o explore shortest paths that have a individual time budget
V| Prohibited U-turns? areater than thiz value
V| Output paths? Maximum generalized time: The algorithm path will not
4 : explore shortest paths that have a total generalised cost
L et seriices greater than this value
Output transfers? Toll weight: weight factor for toll attribute
| Output node times? Cutput filter: spedfy the type of links you want in the
Algarithm scale? reports (empty will output all links ex: metro [busjtram will
| . | export only metro , bus and tram lines
zu e
i Cutput links times: select what you want detailed ocutput
Algarithm exponent? at link level (Mo, without ou with timetable based links)
| 2 |:- Prohibited U-turns: choose if if you want to allow wu-turns in |
i shortest paths computation
b Output paths: Chedk if you want to output detailed paths
' 10000 =]
Hrarpatare Cutput services: Check if vou want to have detailed
outputs for each service
G fpoubelle fparam_acces_periode. tet all. e {
1 | | Sl Quitnut fransfers: Check if voiowant tn have detailed =]
I 0% | Cancel
|R1.|1'1 as Batch Process... | Run | | Close |
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1.3. Musliw computation

SCRIPT Musliw computation

2 Musliw Computation

Parameters Log
Musliv network

Musliv matrix
G:‘pnubgllehﬂai_:rice_jgir_lt_lﬁh_l?h.txt
Musliv parameters
5G:‘pcﬁbelle\param_acessgerinde.txt
Muslive penalties [optional]

Accept to download Musliw binary from Github
Dutput

|Multimodal\Reseau_Multimodal_Complet_npdc_2019.tet €4

%G:Ipnubellefresgnint_lﬁh—l?h.txt

Run as Batch Process...

0%

Musliw computation
Perform a calculation of multimodal accessibility and routing

Can download the Muslic. exe binary for multmodal routing
and accessibility computation (if checked)

Produce output files {semi-column separated files (if
selected in parameters):

. Crigin destination results file ™ od. tut

Cumulative times on arcs ™_temps tict” (usefull for
isochron maps)

. Detailled paths *_chemins. tot”

. Assignment results file on links ™ _aff. bet”
Log file ™ log. tut”

, Parameters files *_param. tot”

. results on services *_services. tad”

1.4. Compute travel times aggregation

From Musliw computation out files, we are going to use the travel times output file.

In this file, there are several travel times for each link, because there are 4 simulations during the period.

Here, we have at most 4 travel times per link, as there are 4 simulation during the period (one simulation every

15 minutes) (cf matrix)

Then, we can’t represent directly the isochrones. It is necessary to perform an statistic analysis (min, mean,

max, ...)

To do this we will use the SCRIPT indicators by link ('You can also use if you want “indicator by node” if you

want a representation based on nodes

Link times output files : fichier temps (computation result)

Variable : choose temps

Check Remove initial/final waiting time
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(2 Indicators by Link >
SR [
Parametees. [0y indicators by link '
Link times output file
i Produce indicators aggregated by fink. This analysis iz
!G:\paubde\resjoht_ﬁ-ﬂh_m,mt & | [ usefull when you want to study the variation of travel
fimes during & time period
Variable
[ Parameters:
(temps |
limk times ouput file: the Musliw link times output file
Filter {_temps. tdt)
|1 | variable; The name of the variable for indicator
,#, - e initial final waiting time? computation (temps {time) by default)
. Time based links orly? filter: expreszsion to filter nodes times outfile {ex: noorr
T remove initial/final boarding time: If checked the initial or
e o final waiting time {(between the excepted arrival or
\G: fpoubellefsynthes_arc_point_16h_17h, txt & | | ,__| departure time
and the real one is substracted from the total travel ime
time based links only: If checked only time based links are
analysed |
1=
I 0% | Cancel
|R:uﬂ as Batch Process... Run | | Close |
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1.5. Update aggregated ti tj

The follow ing process is similar as a standard creation of a territorial accessibility map, except that for the

“update of ti tj” script, you must choose which time we want to represent in the variable «Musliw time » (the
minimum travel time : min, the average travel time : avg, the maximum travel time : max).

() Update Ti Tj

Parameters | Log

Metwaork

Travel times file
%!_3:‘npnubelle‘l,synmes_ar::jcint_lﬁh_l?h.txt a |
Musliv time

lova

Arc time

| 1.2 Tps_marche

Departurefarrival

Departure

i-node time

j-node time

Initialffinal waiting time?

I3 - ||

E Rl

| G:/BD_DREAL/2013/Voirie_Qgis/DEPT_59_Nord/DEPT_ = | | ..

Update ti tj

Read the travel times file *.._temps.txt” computed by Musliv
and areates (if they don't exizt) in the network layer fields
where I-node and j-node travel tmes are saved

Parameters:

layer : network layer (linear objects)

travel imes file: travel times text file ... _temps.tut generated
by Musliw

muslivw time: Musliw travel time field where fravel ime is
saved {"temps’ in general)

arc time; arc travel time

departurefarrival; departure if "d” in Musliv matrix, arrival if
.-ar

i_node time; travel time at i-node figld
j-node time; travel time at j-node field

initial ffinal waiting time: in order to take into aoccount or not
imital ffinal waiting time (tatt1)

0%

|Run as Batch Process |

Cancel

Run Close

1.6. Update of the links pole

*  MNetwork
Auto-connectors
Build connectors
Build graph
Concatenate network files
Concatenate networks folder
Connect nodes to lines
Create individual networks arcs
Create updated links
GTFS import
lsclated nodes
Musliw individual network
Musliw timetable network
Prepare GTFS
Rewverse arcs
Reverse selection geometries
Update field

Update links pole
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If you also want to create a map of the areas of influence or catchment areas (if there are several points), you
must then update for each arc the pole to which it is attached, i.e. the node identifier from which the travel time
is the smallest

@ Update Links Pole w0

Paramsters Log

Update links pole

Network
%/ ares [EPSG:2154] | I8
Travel times file
G:\B0_DREAL\2021\ Formation!Reseaux|\Voiture! synthess_temps.bd €3
Extent

| 6522034056, 720191, 1038, 7045363, 2556, 7067933.5505 [EPSG:2154]
Departurs/arrival
Departura - |

Intermodality node

123 Inter || € |
Origin node
123 o - & |
0% Cancsl

Run as Batch Process... | Run i Close

To make the map, start again from A- Making an accessibility map, part 2 (making the accessibility map), level
5 (starting the linear interpolation).

1.7. Linear interpolation

T T Metworks
v Anal)rs_is
90 Get link flows data
Gravity Indicators
indicators by link
indicators by link and day
¢ indicators by link multiple points

¢ indicators by node

¢ indicators by node and day
indicators by 0D
indicators by path

"
9.0 Isovalue polygons

Linear interpolation

To be able to create the map of areas of influence or catchment areas, you must, in addition to the identical
settings made for the single-point map, fill in the individual values field.

You must indicate the identifier that defines your areas of influence.
It is a text variable:

For example:
O, O_min,... For the closest starting or ending point
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Pole, pole_min, ... : For the intermodality point

) Linear Interpolation %

Parsmaters | Log Linear interpolation
Netwiork =|

%/ arcs [epsGi2154] =
Window

652203,4056, 720151, 1038, 745363.2896, 7D67933.9505 [EPSG:2154]

oSt

netvrork 1 network leyer

1.24 -~ | E i

Spresd

123 ¥ -||E

Impassibility

123 ¥ = &5

Pocels nb x

number of
of the cutput

feed y 2 number of phoeks in'y
zstar

number of

Picels nb oy

200

4

Pixel size x

-1,000000

iF

Pical size v

-1,000000

TR

Decimals
| & |-

Radius{m})

Ak

500, 000000

Spread speed result : output raster lmyer
123 4o - &
Impassable?
Individual values
o.min BiE
Raster file .
5:,:' BD_DREA L,u‘djangno,-‘r\ﬁeauxq‘u.p{’raster.tif L X

v | Open cutput file after running slgorithm —

Run as Batch Process.. Run | Close

1.8. Drawing of isovalue polygons and areas of influence.

For the drawing of isovalue polygons, the settings are identical to those of the single point map.
For the drawing of the areas of influence or catchment areas, the "individual values" option must also be
checked.
So, to have both maps, you have to launch the "iso value polygons" algorithm twice
* Once with the box "individual values" unchecked for the drawing of iso-value polygons
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&) Isovalue Polygons

Isovalue polygons

e

Raster

|G:fBD_DREALRGZUFomuEmJREemD(Noﬂurefmsber.E - | I
Band

= 2
Min

|u_.mom |:
Max

| s0000000 B
Interval

| 10,000000 i:_!
No Valus

| -5599,000000 =
|| Polygons

|| Individual Valuss

Isovalus pohygons

| [Sreste temporary lsyer] | |;|
|| Open cutput file after running aigorithm

Senerates Bovalue potygons from 2 rester
layer {&x: in order to genarsts mochronss
areas)

Parameters:

raster; input raster layer nams

bend: band to computs

min: manimum sovalus area to gensrate
maze: maamum sovaiue arsa fo generate
interval: step between sach sovalue

no_valus: value corresponding to the
raster no_valus

pohygons: Trus= genarstes pofygons:
False genzrstzs Polylines

individual valuzs: f checked generste a
polygon for e=ch individual raster valus
{no interpolation}

resutt: name of the resulied Bovalus
pofygons layer

| 0%

| Canesl

|H.unasBatd'| Pru-nEEl

* Once with the box "individual values" checked for drawing areas of influence

o For areas of influence if their number is large, it is necessary to increase the max parameter, which

in this case corresponds to the maximum numbers of areas of influence to be represented

& Isovalue Pelygons

Paramsters | Log

Raster

| G:/BD_DREAL(2021/ FormationRessaux/Voiure  raster 4

Eznd

|Band1

Min

| 0,000000

Mz

ieomoow

Interval

| 10000000

No Valus

| -o595,000000

|| Polygons
|| Individual Values
Isovalue pohygons

| [Ereste temporary lsyer]

|| Open cutput fie after running algorithm

'Isovalue polygons

X

Generates sovalue potygons from 2 rester
fayer {ex: in order to genarats sochronss
sreas)

Parameters:

raster; input raster lzyer nams

band: band to computs

min: minimum sovalus ares to generste
i maimum sovaiue area to generate
interval: step between sach sovalue

no_value: value corresponding to the
raster no_valus

polygons: True= genarates potygons:
Fake genaratas Polylines

individual values: i chacked generstea
pohygon for each individual raster valus
{no interpolztion }

resuit: name of the resulted kovaius
polygons layer

Canc=!

|ﬂ.unasBatd1P‘m....
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E- Simplified accessibility map

The interest of developing plugins in the form of processing algorithm managers is to :

* Perform batch processing: Run the algorithm in batch several times

* Build models by chaining the algorithms together (can also be run in batch)

The realization of accessibility maps requires to execute successively several scripts or algorithms.

If the understanding of the process of realization of these maps is important for the consultant so that he can
understand the process, the parameters that he can modify, it seems useful to have a tool that allows to realize
the maps in an automatic way with predetermined default parameters.

For this purpose, Cerema has developed, thanks to the model tool of the processing box, 3 models (1 per
network) to generate accessibility maps very simply.

* isochrone_multimodal (multimodal network with detailed road network, large scale)
* isochrone_multimodal_light (multimodal network with simplified walking road network, small scale)

* isochrone_route500 (car road network, medium scale)

1. Installation

Each model is delivered in the form of a directory containing :

*  Musliw network

* GIS network (arcs, nodes)

*  Musliw parameters file

* Qgis style file

* model file (.model3)
Copy each directory to your disk:

Copy the model files (.model3) to your processingmodels directory: C:\Users\<us ername>AppData\Roaming\
QGIS\QGIS3\profiles\default\processing\models

2. Settings

The principle of models in Qgis is to be able to chain several algorithm scripts.
A model is made of :

* algorithms (s cripts)

* inputs (parameters to be entered by the user)

* links between algorithms
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12k origine

In

-2 In

4 Appliquer le style

48 Muslive simple matrix out
Out L
‘e In -2 In ,
¥ i

3 Musliw computation

4 Isovalue polygons

= Qut s
Out N,
In In
¥ 'y
4% Update links times #{4% Linear interpolation
Out Out &

In the example of the multimodal light network model, we can see that it is composed of 6 successive
algorithms and 2 inputs (point of origin and result file)

All the other parameters of the different scripts are entered as parameters in the scripts (e.g. simple musliw

matrix script).

(2 Musliw simple matrix

Propertes ‘ Comments

Descripticn |Musﬁws'mvpdema1ﬁx

Nodes

|§| IG:jBD_DREAuzozl,.—n- on /Reseauny Voitur e/nosuds.opkg

Node ID

23

!num

Trip start

Trip end

¥

Using model input |origine

Demand

[123] e

Day

23

Time

|§| im:w:w

Departure(Arrival

123 [

‘Wit Mode

123 e

Musihe matrbe

l12§| |G:fBD_DREAUd;angofmvapfmm.m

Dependencies

ok || coca || mep |
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Each parameter of each script can be defined by either :

- a value: constant defined by the user for the parameterization (e.g. "num" for the name of the node number

in the node table)
- an input (here origin for the start and end points)
- an expression

- the result of another algorithm

The user must initially define all the parameters of each algorithm to adapt them to his needs and context (file
paths, day, time, number of pixels, etc.)

He can also add inputs if he wants the user to enter a parameter at each use. For example, here the time has
been set to 9am. It could be useful to add the time input so that the user has to specify the desired arrival or
departure time each time.

Once the template has been modified and customized, the changes must be saved. However, the models are
only loaded when Qgis is started. In order to use the modified version, it must also be loaded into the project
(green icon to the right of "save as"), otherwise the old version is used.

3. Making the map

To make the map, you need to run the template in question as a script. They are located in "Models".

First of all, you need to define in the map window the area of study of the map. The map will be defined on the

visible part of the map only

> *-fk Maodels

. osm
*  Analysis
s gires_influence

We can see that now only two parameters are required for the accessibility card
multimodal accessibility map :
* the origin: point to click on the map

» theresult : vector file in which the isochrones will be generated
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() Isochrone X

Parameters Log
arigine
0.000000,0.000000 [EFSG: 2154]
resuitat

v | Open cutput file after running algorithm

0% Cancel

Run as Batch Process... Run Close

All other parameters are defined by the user beforehand by default. The user can always change them if he
wishes but he will have to save the model again, or add an input if this parameter is to be changed often.

4. Tips for setting parameters

When building models composed of a succession of several scripts, it may be interesting to set the paths of

frequently used tables or files dynamically.

In the creation of accessibility maps in particular, the user may need to create maps for diff erent modes
(walking, cycling, public transport, car, ... and on several study areas).

For this purpose, an interesting method consists in naming the files used for each mode in the same way and
placing them in a different directory with the name of the mode, for example

* reseau.txt : Multimodal network in Musliw format (txt)

» arcs.gpkg : The table of the road network used by the mode we want to study (walking, car,
bicycle, ...)

* nodes.gpkg : The table of nodes associated with the arcs.gpkg table
* parametres.txt : The calculation parameters of the mode in question
* result.txt : The name of the result file

Then the trick is to create a variable in Qgis that will point to the directory of the mode you want to study. For
example, here, we must add the variable "musliw_path".
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() Options — Variables X

1
Expression Variables

= - - -
* General Variable Value
& System ¥ Global
s = is_locale ‘en’
CRS and Transforms qg_ o " 8
qgis_os_name ‘windows

qgis_platform ‘desktop”
qgis_relegse_na... ‘Biofowieza
qgis_short_versi.. ‘3.22

qgis_version 3.22.3-Biotowieza’

Data Sources

@ oAl qgis_version no 32203
Rendering user_gccount n... ‘patrick.paimier Eat
Ve user_full name ‘M. Patrick PALMIER"

musliw_path G:/BD_DREAL/2021/Formation/Reseaux/Voiture/ |

3D

Digitizing
W Layouts

£ Variables

ﬂ Authentication
=t MNetwork
GPS
"™ GPSBabel
Locator
Acceleration — o
3 o ||=
E Code Edito —— — =
[ ox || cncs || hep |

i Dithon o

In the following two images you have an example of how to parameterize directory names using the
@mus liw_path variable. You have to define the parameter as an expression and concatenate the name of the
variable with the name of the file (same as above for each directory.

() Musliw computation x

Properties | Comments

Description | Musiiv computstion

Musiier neteork:

| 8| !émﬁmm 11 “reseau bt a | E-S |
l-‘!usl'rw matnx -

I%| Using algorithm cutput : ‘-‘Musl'rw matroc” from algarthm “Muslv simple matrsc” |

Musliw paramatars

i 8_:! @nml’rw_pa‘m || ‘paramstres.bd’ & | : S |
Musliw penalties [optional]

T n B 1
:123.! l [\
Accapt to download Musiiw binary from Github

123 |ves - |

Output

I_‘é_.| i@musl’lw_pa& 11 "resultbd’ ﬁ | !E

Depandancies
|

|1 dependencies sslected (==

oK | Cancel Il Help




() Linear interpolation

Properties | Comments |

Decimals

1235
Radius(m)

a
=

Spread spesd

123

Impassabls?

123) [re

Individusl values.

123~

Raster file

£, omm v

Dependencies

|kdependmci§salaﬂed
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F- Create an accessibility map based on
a grid

1. Advantages and drawbacks

The main advantage of this method is that the realization of the map is much faster since it only requires the

steps of creating the matrix and the calculation and then a thematic analysis.

Moreover, this method is particularly interesting when there is a need to cross-reference accessibility results
with other data (e.g. gravity accessibility) since all the necessary data can be disaggregated to the level of each
grid cell.

However, as the grid is fixed, it is scale dependent. If we zoom in too much, the meshes become too big and
this gives a pixelated effect and a loss of precision. Finally, as the grid is fixed, the initial step of creating the
grid and preparing the data is a bit time consuming.

2. Creating the grid

The grid can be created in several ways.

To stay with the providers of processing algorithms, we can use the Qgis script "Create grid" located in the
"Vector creation" group

= ) Vector creation
.0 Array of offset (parallel] lines

':1:::1:' Array of translated features

Create points layer from table

The follow ing script generates a hexagonal grid on a defined area from a loaded layer (Hauts-de-France
Region) with a spacing of 500m.

() Create Grid x

» =
Paramsters | Log Create grid
Grid type =

Haxagen (Polygen) -
Grid extent
CE3885, 2035, 790282.0860, 6859784, 2088, 7110478, 9683 [EPSG:2154]

Horizontal spacing

500,000000 € |7 meters -
Vertical spacing
500,000000 € 2| | meters -

Horzontal overiay

0,000000 metars -
Vertical overlay

0,00D000 = meters -
Grid CRS

EPSG:2154 - RGF33 vi [ Lambert-33 v (| —
Grid

G:/poubslle/grillesd.gpkg ]

| Open output file after running slgarithm -

0%

Run as Bstch Process | Run | Close Halp
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3. Cutthe grid according to the outline of the study area

The grid can then be lightened by deleting the cells located outside the study area (here the Hauts-de-France
Region) with the script “join attributes by location”

- G Vector general

ﬁ}} Assign projection

ﬁ}} Batch Neminatim geocoder
U Convert layer to spatial bookmarks
U Convert spatial bookmarks to layer

‘{?‘} Create attribute index

‘{?‘} Create spatial index

{QA:? Define Shapefile projection

{QA:? Delete duplicate geometries

{é} Delete duplicates by attribute

{é} Detect dataset changes

‘§§§’ Drop geemetries

‘§§§’ Execute 50L

{%} Export layers to DXF

{%} Extract selected features

ﬁ}} Extract Shapefile encoding

ﬁ}} Find projection

{?‘} Flatten relationship

{?‘} Join attributes by field value

Join attributes by location

=) Join Attributes by Location
Q Y

Paramsatzrs Log
Base Laysr -
Gifpoubsle/grills00.gpkg
Selerted faatures anly
Join Layer

() contour_hdf [EPSE:2154]

Salertad featires only

Seometric predicste

| intersects overlaps
contains within
equals crossss
touches

Fields to add (lezve empty to use all fields) [optional]

¥ options selected

Join type

| Crests separate festure for esch matching festurs {one-to-many)

v | Discard records which could not be joined
Joined field prefix [optional]

Joined layer [optional]

v | Open cutput file after running algorithm
Unjeinable features from first lzyer [optional]
'i:E-[. ——

Open cutput file sfter running sigorthm

Run a5 Batch Process...

__ " 3oin attributes by
*| |location

v: tg} \5.}.\} = This

i RN

Cance

Make sure to check "delete records that cannot be joined".

69



4. Create a zone identifier

Then you have to add a field in the grid corresponding to a cell identifier (or zone identifier)

To do this, you must create a text field "zone" for example defined by the expression 'z+@row number

() grille300 — Field Calculator be
g

Only updats @ ssected features

v | Create a new field Update existing field

Create virtuzl field

Cutput field name: | zone
Output field type | Test {string) -

Output fisldlength |0 €3 |2 | Precision |3

| Exprassion Function Editor

Operators =
Rasters
Record and Attributes
String
Vaniables
Recent (fieldcale)
[
'z || @row_number
to_string('z' || to_string(generate_series( Sid, 1) [0])]
to_string('z' || generate_series( Sid, 1) [0])

4 v v v ww

Fete 1 b & 'z' || generate_series( Sid,1) [0]
Preview: 'z1' 'z || _Sid =
il i You are editing information an this layer but the layer s currently not in edit mode. If you dick OK, edit modse wil

automatically be turned on.

oK Cancel il Help

5. Make a copy of the grid in centroids

The objective is to have each grid cell connected to the road network. This means treating each cell as a point of

interest (POI). To do this, it is necessary to create a layer of points corresponding to the centroids of each cell of
the grid. To do this, we must use the "centroids" algorithm.

i G Vector geometry
mm Add geometry attributes

© Affine transform

- 3 Aggregate

4°F Boundary
,: Bounding boxes
r Buffer
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Q Centroids

Parameters Leg
Input layer
(0 grilleson [EPSG:2154] -
Selected features onhy
Create centroid for each part

Centroids
[Create temporary lyer]

v | Open cutput file after running algorithm

0%

Run as Batch Process...

Centroids

This algorithm creates 2 new point layer,
wiith points representing the centroid o
the gecmetries in an input layer,

The sttributes
the cutput la

associsted to the original faa

6. Create the grid - road network connectors

In order to integrate the centroids of the grid cells into the accessibility calculation, it is necessary to generate
the connectors between each of the centroids and the nodes of the road network.

*  Metwork
45F Auto-connectors

Build connectors

:° Build graph

Special attention must be paid to the values entered for "node mode i" and "node mode j".

In the example below, 'z' is entered for mode mode i' and 'm' for node mode j'. This means that the connectors :

- from zone 'z’ to road node 'm' will have the type 'zm

- from road node 'm' to zone 'z' will have the type 'mz'.

These types will be the ones used in the calculation parameters to filter the results only on the zones and not on

the whole network.

71



Q Build Connectors

Parameters |J_gg |

Stops

‘ G:/BD* DREAL(2021/Formation/Grille/grille_hdf centroids 4326.gpkg

[ ] elected fastrires anly
Stop_id

- € =X =

‘Bhtnum

rtext

z

-mode

z

Nodes

‘ G:/BD_DREAL{2021/Formation/Ressaux/TC light/nosuds.gpkg

[ ] Selectad festures only

node id
‘ abc num - |
jeoct

» |
j-mods

- |
Radius{m)

| 1000000000 E
Spesd

| 4,000000 E
Mzxireum numbsar

E £
ID field size

40 al:
Connectors file

|G:fpoubslie/connacteurs_zones.gpkg all.

3

‘Build connectors

Generatz 2 layer of insar chjects
corresponding to connections betwesn
twio ponts layers (e.g. PT stops and roads
nodes)

Parameters:

stops @ stops layer

stop id: stop id

nodes: nodes layer

node id: nodsid

radius: search radius(m)

bt test =t nods | (stzrt node)
+mode: mode at nodei {start nods)
iext: test st node § {2nd node)
Fmode: mode st node j (end node}

spaed: travel speed on conneciors (D=
infinite speed)

connaciors fies name of the resulting
connectors layer

MB: the tool generates in the same time =
bt file in Mushw format {seme name as
cannactors file with bd extension)

[l Cance
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7. Insert connectors into the multi-modal network

The "Build connectors" algorithm generates a table of linear objects corresponding to the connectors (here

connectors_zones.gpkg) and the "txt" file of the connectors in Musliw format ready to be integrated into the
multimodal network.

To do this, the file connectors_zones.txt (connectors in Musliw format) must be concatenated with the file
"reseau.txt" of the multimodal network in Musliw format.

* Metwork
{é} Auto-connectors

{é} Build connectors
~§§”§- Build graph

Concatenate network files

Q Concatenate Metwork Files >
Paramsters | Log Concatenate network
d Metwork files to concatenate files

Concatenate Muslivw netweorks
V| G/BD_DREAL/2021/Formation/Reseaux/TC_light/reseau.tet Sebect Al elements,
v| Gi/poubelle/connecteurs_zones bt timetzble based natwork elements,
) indivudal modes elements and
Clear Selection connectar elements in arder to
generate 3 global multimedal network
Toggle Selection as input for Musliv too
Paramsters:
HlEamh k elements files : Musliv
slemants files b
0% Cance
Run as Batch Process... Run Close

(2} Concatenate Network Files >
Paramsters | Log Concatenate network
Metviork files to concatenate files
2 inputs selected Concatenate Musliv networks

slements,
Global netwiark timetable based network elements,
indivuda ements and
Gi/poubselle/ressau_zones bt L < connector elements in order to
generate a global muliimedal network
as input for Musliv tool
Paramstars:
viork elements files 1 Muslive
networks elements files
global network: name of the globa
network file (bd)
0% Cancel
Run a5 Batch Process... Run Close
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8. Create an adapted parameter set and launch the calculation

To be able to visualize the results, it is necessary to generate a specific parameter set a little bit different from

the usual parameter set for the realization of classical isochrones maps.

* Computations
Musliw computation

Musliw parameters

In particular, you should :
* Enable "output nodes?
* Enable "detailed travael times" "compact mode" if you want to reduce the size of the node file

* Set up the "output filter".

o zm (if the mode identifier is z for zones, and m for the network walk) with an "endpoint"
calculation)

© mz (if the mode identifier is z for the zones, and m for the network on) with a "starting point"
calculation)

Then, it is necessary to launch the Musliw calculation

9. Visualize the results
Import the Delimited Text file ..._noeuds.txt

(3 Data Source Manager | Delimited Text >
i = Fie name | G:\BD_DREALIZ0211F an'R \TC_lightiresult_noeuds.bt L < .
1 e Layer name fr&mlt_noeutt | Encoding | UTF-8 -
y Vector :
*
W File Format
Raster
CSV {comma separated values) Tab Colon Space
- Mesh
Regular expression delimiter V| Semicolon ‘Comma Others
’ Point Cloud |= | |
(8 Custom delimiters e ek
Delimited Text
W Record and Fields Options
o GeoPackage . [ [ | : 3
Number of header lines to discard (] & Decimal separstor i comma
. GPS | First recerd has field names Trim fields
V| Detect fizld types Discard empty fislds

~  Spatialite

W Geometry Definition
PostgreSQL

Point coordinates
MSSOL

Well known text (WKT)

Oracle
@ Mo geometry {sttribute only table) s Ry i = %
m Virtual Layer B
P Layer Settings
SAP HANA
* Sample Data
!E WIMSAWMTS . o ' numero| t.Er]p_S tatt] :volau [=

11 [m183161002230662901 285 164.255 0346 1.000
2 |m182161002230682091 | 2286 160.178 0:346 | 1.000
3| m183161002230682891 287 131509 0346 1.000
4
5

v ‘_ WES / OGC API - Features
NES
35& we

pA

m183161002230682991 288 143.019 0.346 1.000
13 | m183161002230682991 2289 156.011 0,346 | 1.000 -

aEm .
:::* Vector Tile

Clos= Add Help




Perform the join with the grid layer

I | Setting Value
= Join layer result_noeuds
Join field AUmers:
Target field id

Cache join layer in virtual memory
Dynamic form
Editable join layer

Symbology

Labels

Upsert on edit

Delete cascade

Custom field name prefix
Joined fields

all

) Edit Vector Join X
Masks

Jcin layer | ;_i result_nosuds - |

: Join field | abe numero =

Diagrams L

Target field | abc zone b |
Fields -

| Cache join lzyer in memory
Attributes Form Creste sttribute ind=x on join fisid

Drynamic form

1 4 Editable join layer

[ ] Joined fisids

v Custom field name prefac
Display result nosuds
Rendering
Temporal
Variables
Metadata | | | oK || coneat || |

| [=]
Dependencies _LuJ | |_| LAl
Lo S o) [ ook || cancel || mepy || ek

Make a graduated representation on " temps " or " temps -tattl ".




(2} Layer Properties — grille300 — Symbology x

| = Gradusted -
."i' Information Value !ranps:am - | | 8|
] F

legend format | %1 - %2 ||3cision[ﬂ |:: | Trim

B — -
€ Labels S \ E—l

@B Masks ‘ 2 I Histogram

ISymboI ¥ |Values Legend
vl 849-7975 8-80

V| m 7975- 151,02 80-151
W] 151,02 - 222,28 151 - 222
v| [
v/l

3D View

Diagrams

222,28 - 293,54 222 - 294
293,54 - 364,80 294 - 365

| |
E Fields

Attributes Form

Joins

.
‘ . Aumiliary Storage S TREN

[3L.]z] Equal 1nterval -| i |5—: :
Boor e — -
e EECDEETS s

|| Link class boundaries
& Rendering

@ oo [ vk - bl cava [ aeie [l it ]

We obtain the following map
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G- Creation of gravity accessibility
maps with or without spatial and/or
modal competition

1. Presentation

1.1. Introduction

Unlike accessibility to the nearest service, which provides information on the fastest travel time to access the
nearest facility, gravity accessibility makes it possible to construct indicators that take into account the
accessibility not of the nearest facility but of all facilities.

Indeed, it is not the same thing to be located 10 minutes from the nearest general practitioner who happens to be
the only one within an hour, for example, as it is to be located 10 minutes from the nearest one, but with the
presence of one or more others within 15 minutes. The gravity method also makes it possible to determine
whether it is more interesting to be located 10 minutes from a single doctor, or 15 minutes from two doctors

1.2. Principle

The principle of gravity accessibility is to give a value or a weight to each equipment (e.g. to each general
practitioner) which depends on its accessibility. Gravity accessibility then consists in summing up the weights
of each equipment. The value of the weight is defined by a decreasing function of the distance called the
conductance or resistance function (distance, access time, generalized access time, cost, etc.).

1.3. Function used for accessibility by gravity

For accessibility to services, the principle chosen is as follows:
- We want a service on the spot (t=0) to count as 1

- A service not accessible or at an infinite time counts as 0

- A service located at t=t0 counts as 0.5

The choice of t0 is a parameter defined by the user. In the example we have taken it equal to the average time
observed in the Household Travel Surveys according to the mode of transport:

- Car: t0=15 minutes
- Public transport: t0=30 minutes

Ideally, these parameters should be calibrated on the basis of survey results that make it possible to assess the
attractiveness of one facility in relation to another, from the standpoint of accessibility alone.

In this study, the resistance function used is of the form 2
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1.4. Required data

To calculate the gravity accessibility for a service in a territory, it requires :

- A table of areas of the territory (polygons or grid) that contains data on the population(s) for which we are
looking for territorial accessibility to the service

- A table of facilities (amenities representing the attractiveness of the service, e.g. table of doctors, table of
schools, jobs). This table contains a column characterizing the attractiveness of the service (e.g.: number of
pupils for schools, number of jobs, '1' for doctors if we do not know their average number of consultations)

- An accessibility calculation based on a matrix between each generator and each population zone.

2. Gravity indicators with or without spatial competition

For the gravity calculation, it is necessary to check that in the parameterization file, the output 'Nodes file' is

activated and that in the 'output filter' only the sections connecting the zones to the road network (outbound or
inbound) are activated, depending on whether the calculation is done with a starting point or an end point.

Depending on the size of the matrix (at least nb zones*nb equipments * nb hours per od ) the script will, based
on the result node file, calculate gravity indicators taking into account the socio-economic data of the concerned
population.

T i Networks

=  Analysis
4.5 Get link flows data

Gravity Indicators

G Gravity Indicators x

Parameters Log ) Gravitv Indicators
Musiivw Output Nodes File £ = .

G:\Etudes\sytralires_sytral_marche_hycess_nosuds.bd €3
Arnenity

vilau
T

20,0000D0 -
Sociceconomic data

C:fUsers/patrick. palmizr/Boss/ CeremafS0-HDF/40- DDA THAMT/ 10-Projets internes MT/Paimizrp/sytral/SIG carpop.apkg = [E_gjj @1.\ g

Zone Id

abc zone x|
Population

). -

Number of time pericds

1000000 -

- Qutput: genenc cutput file name |

Output

The algorthm produc

G‘.:-"pou_bei_k?\-"tﬁt__g ra\:lib,.r.bc.l & pp——

amenity ), catchment arss

Run =5 Batch Process. . | Run | Close
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The script produces two result files of delimited text type with ";" as separator.

A file ..._zones.txt: This file contains the gravity accessibility indicators related to each zone with the
following fields:

o zone: zone identifier
o nb: number of DOs that contributed to the calculation of the indicator
o n_tot: number of accessible amenities without taking into account spatial competition

© w_n: gravity accessibility indicator with spatial competition without taking population into
account

© w_pop: gravitational accessibility indicator with spatial competition with population taken into
account (nb of amenities per capita). In the example below, this is the number of college seats per
capita.

zone nb w.n n_tot w_pop

72 117 0.444 1'909 0.00810
£3 117 0.303 1263 0.00562
4 117 0.334 1'405 0.00618
5 117 0.295 1228 0.00545
6 117 0.318 1'322 0.00594
Z7 117 0.370 1'563 0.00690
8 117 0.400 1701 0.00743
Z8 104 0.035 126 0.00066
Z10 107 0.038 137 0.00092
711 117 0.165 677 0.00337
£12 117 0.183 755 0.00372
713 117 0.160 653 0.00326
14 117 0.332 1421 0.00654
715 117 0.331 1'417 0.00652
£16 117 0.323 1'339 0.00580
217 117 0.332 1'389 0.00610
Z18 117 0.396 1'658 0.00727
719 117 0.342 1'438 0.00631
220 117 0.366 1'641 0.00709
£21 117 0.376 1'595 0.00691
222 117 0.392 1'671 0.00718
£23 117 0.260 1153 0.00526
224 117 0.435 1'666 0.00806

A file ..._equip.txt : This file contains the gravity accessibility indicators relative to each of the
equipments

© equip: equipment identifier

© nb: number of DOs that contributed to the calculation of the indicator

o pop: total population of areas that contributed to the calculation of the indicator

© w_n: gravity accessibility indicator with spatial competition without taking population into account.

© w_pop: gravity accessibility indicator with spatial competition with population taken into account
(catchment area)

© w_pop?2 : population by amenity (by doctor, by job, by college place, by equipment, ...). . In the
example below, this is the number of inhabitants per college place
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© vol : volume of amenities of the equipment (here number of college places)

equip nb pop w n |w pop |w_pop2 |vol

06906365 | 45942 1'351'689 1072 39900 4.00 81
0690514J 46271 1'353'322] 6753 484244 25.3| 646
0690653K | 46839 13557298 7'334] 487667 28.0p 245
0690032K | 46680] 1'354'660| 8195 573483 29.4| 858
06916261 | 46179 1'352'039 3072 215994 12.2) 294
0690281F | 45780| 1'352'187| 4'550, 300998 17.7] 405
0690698J 46654 1'354'617| 6'876) 486'064 25.0] 562
0690554C | 46764 1'354'966)| 5695 467'076 23.6] 530
0011276G 1673 096'264] 114 387 0.8 1261
0690125L 46866) 1'355'225 5137 412'216) 19.5[ 351
06917247 | 46836] 1355284 7502 551'326 27.6] 166
0690651H | 46619 1'354'702| 6725 508744 25.00 492
0693330V | 43923 1345727 985 18615 14.2| 1141
0690035N | 45895 1'352'216] 5595 419154 214 943
0690563M | 46391 1353739 4370, 346552 16.3] 608
0694197M | 45690[ 1'350'643] 2'411] 124'537| 9.4 137
0693619J 46733 1'354'408) 32681 255'085 13.6| 816
06929688 | 46722 1'354'785 4'827| 303898 19.6] 303
0690027/E | 46622 1354728 7'496) 564'146 27.9] 1083
0693045K | 46441| 1'353'837| 3192 244'540 13.2] 361
0693368L 46802 1'354'054) 7971 556225 206 34
06933735 | 45846 1'351'953] 5870 490'006 23.1] 375
06907127 | 46391 1353739 4370 346552 16.3] 156
0690642Y | 46339 1'353'635 5751 439282 21.9] 118
06934/8F | 46621 1'354'391) 4'413] 170467 15.3] 1254
06932000 | 43699 1'344'959 927] 17758 13.4f 270
0690109U | 46379 1353997 4859 418424 20.6] 264
0690103M | 46252 1'353124] 5500 430451 22.3| 1043
06905221 | 46165 1353006 6948 491'457 24.6| 1405
0690074F | 45591| 1'351'483] 4'387| 297'859 16.8] 925
0693974V | 46572 1'354'004] 6'081) 462'877| 24.21 94
0693446W | 45651| 1'351'909] 4215 318111 16.2] 835
06916808 | 45690] 1'350'643 2'411] 124537 9.4 380

3. Gravity indicators with spatial and modal competition

The gravity indicators with spatial and modal competition are a generalization of the above indicators. In

addition to spatial competition for access to facilities, the calculation also incorporates modal competition
between several subpopulations that differ in their use of transport modes.

In order to calculate this indicator, the area layer must contain columns corresponding to the subpopulations to
be studied.

Here in the example, the population is divided into 3 subpopulations in the following columns
pvpO: the population of households without cars
pvpl : the population of hous eholds with one car

pvp2: the population of hous eholds with 2 or more cars

For each of the sub-populations, we need to know the modal split of the trips (here for the home-college
pattern) if we are interested in the accessibility to the colleges.
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Vélo TC+marche Voiture
pvp0 0% 100% 0%
pvpl 1% 88% 11%
pvp2 2% 74% 24%
CQ Multimodal Gravity Indicators x
Paramsters | Log ' |Multimodal Gravity
Modes | | Indicators

Foed fable {3u4)
Amenity

volzu
Sadioeconomic data

e
C:Users/patrick. palmizr/Box/ Cerema/60-HDF/{40- DDATHA/MT/10-Projets internes MT/Palmierp/'sytral/S1G(carpop.gpkg ¥ | @J} é'}% 230

MNumber of time pericds

1, 000000 | :
Cutput
G/ poubslleftest muiti.ba & >
0% ol
Run as Batch Process... Run | Closs

The mode table must be filled in as follows:
* mode : The mode label
* t0 : The value of the time in minutes for which the resistance function is 0.5
* modal share: The modal share of the mode for each of the subpopulations (in the form of a Python
dictionary where the keys are the column names of the subpopulations)
*  Musliw node file: Musliw node file of the gravity indicator of the mode in question (see G 2)
It is therefore necessary to have previously calculated the gravity indicators for each of the modes (see G 2)

() Multimodal Gravity Indicators >
3 = i
Parameters | log Multimodal Gravity
o | vodes Indicators
maode | t0 | maodal share | Musliw nodes file add Row
1| {'pvp0"1.0, pvp 1t G:/Etudes/sytral/
1| matche 22 0.88,'pvp2.0.74} res_sytral_marche_lycees_no.. Remove Row(s)
5 {'pvp0t0, 'pvplh Gi/Etudes/sytral/
i 4 0.01,'pvpd"0.02} res_sytral_velo_lycees_noeud... Reiciscil
; {'pvp0:0.0, pvp 1" G:/Etudes/sytral/ oK
S votiife e 0.1, pvp2i0.24} res_sytral_vp_lycees_noeuds.tut
Cancel
| 0% C

Run as Batch Process... | Run | Close




n.n

The script produces two result files of delimited text type with ";" as separator.
» Afile..multi_zones.txt: This file contains the gravity accessibility indicators related to each zone
with the following fields:

(@]

O
O
O

o

zone: zone identifier

nb: number of DOs that contributed to the calculation of the indicator

pop: total population of the area

n_tot: gravity accessibility indicator with spatial competition without taking population into
account

w_pop: gravity accessibility indicator with spatial and modal competition with population taken
into account (nb of amenities per capita). In the example below, this is the number of college seats
per capita.

pvpO,pvpl,pvp2: This is the w_pop indicator but relative to each subpopulation. The name is that
of the corresponding column name in the area table.

zone nb n_tot |w pop [pvp0 |pvpl |pvp2

72 1072) 233 0.0178] 0.0281 0.0123] 0.0196
73 1072] 143 0.0105] 0.0150 0.0072| 0.0125
74 1072] 158 0.0119| 0.01/77] 0.0082| 0.0137
75 1072] 139 0.0101] 0.0144| 0.0070| 0.0122
76 1072] 151 0.0114 0.0169 0.0079| 0.0133
Z7 1072]  272| 0.0186] 0.0224] 0.0127| 0.0244
78 1069) 290 0.0201] 0.0255 0.0138| 0.0258
79 1018 51 0.0024{ 0.0008 0.0016| 0.0043
Z10 1027 51 0.0024| 0.0008 0.0016| 0.0043
711 1057 71 0.0045] 0.0049 0.0031] 0.0061
712 1057 76| 0.0050| 0.0059) 0.0034| 0.0066
713 1057 69 0.0044| 0.0046] 0.0030 0.0060
714 1057 157 0.0114 0.0164] 0.0079| 0.0133
715 1057] 156 0.0114 0.0163] 0.0079| 0.0132
716 1072] 148 0.0102| 0.0149 0.0070| 0.0120
717 1072] 155/ 0.0111] 0.0161] 0.0077| 0.0132
718 1072] 205 0.0154 0.0234] 0.0106| 0.017/5
719 1072] 175 0.0126] 0.0181] 0.0087| 0.0151
220 1072] 179 0.0139] 0.0221) 0.0096| 0.0152
721 1072]  174] 0.0134| 0.0212| 0.0093| 0.0148
722 1072] 192 0.0146| 0.0227] 0.0101] 0.0163
723 1072] 137 0.0099| 0.0137| 0.0068| 0.0122
724 1069 313 0.0223| 0.0296) 0.0153] 0.0277
725 1072] 325 0.0233| 0.0316] 0.0160 0.0286
726 1057 24| 0.0023| 0.0031] 0.0016| 0.0027
727 1057 61 0.0037| 0.0033] 0.0025| 0.0054
728 997 50| 0.0023| 0.0006 0.0015 0.0042
729 997 50| 0.0023| 0.0006] 0.0015| 0.0042
230 1057 69 0.0043| 0.0046) 0.0030] 0.0060

* Afile..._equip.txt : This file contains the gravity accessibility indicators relative to each of the
equipments

o

o O O O

equip: equipment identifier

nb: number of DOs that contributed to the calculation of the indicator

pop: total population of areas that contributed to the calculation of the indicator

nb: number of DOs that contributed to the calculation of the indicator

w_pop: gravity accessibility indicator with spatial competition with population taken into account
(catchment area)

pvpO,pvpl,pvp2: gravity accessibility indicator with spatial competition with population
subpopulations taken into account (catchment area by subpopulation)(column names identical to
those of the zones table)

w_pop?2 : population by amenity (by doctor, by job, by college place, by equipment, ...) . In the
example below, this is the number of inhabitants per college place
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©  w_pop_pvp0, w_pop_pvpl, w_pop_pvp2: sub-population by amenity (per doctor, per job, per

college place, per facility, ...). .

place for each population category
o vol : volume of amenities of the equipment (here number of college places)

In the example below, this is the number of inhabitants per college

c
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H- Musliw documentation

For the computation of multimodal accessibility based on timetables and time on links, it is necessary to import
a network and a demand matrix. It is also necessary to set up parameters for calculating the TC generalized

time. The following paragraphs des cribe the process.

This calculation also works if there are no links based on timetables (ex : walking, cycling or car network only)

1. The « network » file

To define a time based network in MUSLIW, you need a file of the following type .

= TexiPad - C:\palmierireseaux\tcu2006_noms.ixi

Eichier Edition Recherche Affichage Oitils Macros Configuration Fenétre Aide
N BES GEH B8 =2 S=E AT DY L Fohhh e e » -
-IZ:{péImier-\-reseau.:-:\tcuztll]ﬁinom... - X
33847,;335856;-1.0000000;0.0000000; 27 705;430;535.00,536.00; 000 000N ligne 314-frontiere-plaine] f
33847,33856;-1.0000000;0.0000000;27705;431;410.00;411.00;, 000000N; ligne 314-frantiere-plaine T
33847,;33856;-1.0000000;0.0000000;27 705,432,415 00; 416 00, 00000 0N; ligne 314-frontiere-plaine
F3047,330856;-1.0000000;0.0000000; 27 705;433;640.00;641 .00, 000000N; ligne 314-frantiere-plaine
33847,33856;-1.0000000;0.0000000;27 705, 441;6590.00;691.00; MMRRMNMNO; ligne 314-frontiere-plaine
33547 ,335856;-1.0000000,0.0000000,27 705, 442,590.00,891 .00, MMMMNMNNO; ligne 314-frontiere-plaine
33847,33856;-1.0000000;0.0000000;27705;443;1180.00; 1181 .00; NMNMMNMNO; ligne 314-frontiere-plaine
33847 ,336856;-1.0000000,0.0000000,27 705, 444,9590.00,931 .00, MMMMMMO; ligne 314-frontiere-plaine
33847,33856;-1.0000000;0.0000000; 27707, 416;473.00;474 00, 0000 OMNM; ligne 314-frontiere-plaine
33847,33856;-1.0000000;0.0000000;27 705;417,400.00, 401 .00, 000000 ligne 314-frontiere-plaine
33047,;330856;-1.0000000;0.0000000; 27 703;415;215.00,916.00, 00000 0N; ligne 314-frantiere-plaine
33847,;33856;-1.0000000;0.0000000;27 708,419,425 00;426 00, 00000 0N; ligne 314-frontiere-plaine
F3847,335856;-1.0000000,0.0000000,27 705, 420,1165.00,1166.00, 20 0000MN; ligne 314-frontiere-plaine
33847,33856;-1.0000000;0.0000000;27708;421;1105.00; 1106.00; QOOO00M; ligne 314-frontiere-plaine
33847 ,336856;-1.0000000,0.0000000,27 710,423, 732.00,733.00,000000N; ligne 314-frantiere-plaine
33847,33856;-1.0000000;0.0000000; 27 710,424,472 00,473 00, 000000MN; ligne 314-frantiere-plaine
33847 ,336856;-1.0000000,0.0000000,27 7 10;427,9582.00,953.00, 00 0000N; ligne 314-frantiere-plaine
33847,33856;-1.0000000;0.0000000;27710;4358,;530.00;531.00; MMMRMNMNO; ligne 314-frontiere-plaine
33847;33856;-1.0000000;0.0000000;27710;439:540.00;541.00; MNMMMMMNO; ligne 314-frontiere-plaine
F3047,;330856;-1.0000000;0.0000000;27710;440;1080.00; 1031 .00; MNMNMRMRMNO; ligne 314-frontiere-plaine
33847,33856;-1.0000000;0.0000000;27711,;422,1060.00;1061.00; OO0 D0M; ligne 314-frontiere-plaine
F3547,336856;-1.0000000,0.0000000,27712,411,450.00,451 .00, MMMRMORM; ligne 314-frontiere-plaine

+
il
IIII"

L U T O O ol O R o DR o O S R Ol (R VIR T U R

33847,33856;-1.0000000;0.0000000; 27712, 412;570.00;571.00; MMMRMNOM; ligne 314-frontiere-plaine o
J F3547:336856:-1.0000000:0.0000000:27 713 410:435.00:436.00: 00000 0N: liane 314-frantiere-nlaine ot

< >
Pour I'aide, appuyer sur F1 432714 az : f sls i

The network file is a "Delimited Text File" with "; » As separator.
NB: MUSLIW automatically handles the problems of decimal separator . or ','. It converts them automatically
according to the settings defined by your operating system.

*The different fields in order are:
* origin node number of the link; maybe also an alphanumeric string;
* destination node number of the link; maybe also an alphanumeric string;
« travel time of the section:
> number of minutes, if the mode of transport on the link is individual: car, walking, cycling;
o -1 or, if the mode of transport on the section is a public transport with schedules.
* length of the section

—length ;
—«0» if length is unavailable.
*PT line number : (a number )
«if positive (> 0) :
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—line number (integer), for links of public transport with schedules ;
*si negative (<0) :

#° period id during which the travel times will be identical The link is then considered to be
of individual transport type variable in time. You need to describe the time periods during
which time is applied. The identifier must be different for each period with a different
travel time. An example of coding can be found below:

* -1 for the morning peak period;
» -2 for the evening peak period;
« -3 for the off-peak period;

* -4 for the night;

« -5 for Sunday and holidays.

L K R 2R 2R 4

*Service id :
—service id (> 0) id (integer), for public transport sections at times;

— service id (> 0) the range number (integer) for the individual transport links taking into account
schedules and the calendar; ;

— -1, for individual transport links (V P, walk, bike) without taking into account schedules or
calendar. The section will be accessible 24/7, and will invariably present the same travel time.

*Departure time at start node :

—departure time, in minutes (past midnight), for public transport sections at times (eg 6h00 = 6 * 60
= 360minutes);

—start time of the usable period, in minutes, for individual transport sections taking into account
timetables and schedules;

— -1, if the mode of transport is individual without taking into account schedules and calendar: VP,
walking, cycling

earrival time at end node:

—arrival time, in minutes (past midnight), for public transport sections at times (eg 6:00 = 6 * 60 =
360minutes);

—end time of the usable period, in minutes, for the individual transport sections taking into account
schedules and calendar;

— -1, if the mode of transport is individual: car, walking, cycling.
*service circulation schedule :

—o string of "n" characters: n = length in days of the period. The circulation of the service for each
day of the period is determined by "O" for "circulates” or "N" for "does not circulate". For
example, for a service that only runs on the 10th day of the period, the corresponding string of
characters will consist of 9 "N" and then an "O" in 10th position. The chain of a service that runs
every day will be composed of n "O". This chain determines in the same way, the days of
circulation the links of the type individual transport and those defined with schedules and
calendar;

o -1, if the mode of transport is individual: car, walking, cycling.

— -1, if the mode of transport is individual: car, walking, cycling.

*label :
—the label is useful in the result files for identifying sections and routes by name rather than just
node, line and service numbers. The part of the label before the first vertical separator «| »
Generally determines the line identifier. The user is not limited in number of characters.
*Link type :

—the type of link makes it possible to define time and cost weighting parameters differently according
to its considered type. Thus, a default connection time of 5 minutes for the network type 0 and 35
minutes for the Eurostar or aerial sections can be set to take account of the registration. Link type
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could be a text string (ex : Tram)
*Toll:

—The value to enter is the monetary cost on the section. Musliw will then calculate the optimal path
taking into account the toll that is introduced in the generalized time thanks to a new weighting
parameter that can depend on the type of link. In output Musliw will also provide a "toll"
element that indicates the cumulative toll on the origin-destination.

The limit of the number of links and services is not defined. It is the memory of the computer that will set the
limit of the allowable size..

For 32-bit operating systems, the maximum size of an object is 2 GB. Thus, MUSLIW will not be able to
handle larger networks, even if the RAM is higher (4 GB is the maximum manageable size).

Conversely, this limit is much higher for 64-bit systems such as Windows 7, Linux 64, etc.

The major advantage of having a network integrating the service circulation calendar is to be able to vary the
periods of the accessibility study without having to recode the network accordingly (especially with regard to
Saturdays, Sundays , holidays, etc.).

The example below shows the coding of node numbers by strings and the type of network coding (0 for all
sections except "station; bruxelles E *" which is type 1).

depart;gare;5;-1;-1;-1;-1;-1;-1;MARCHE, O

gare;bruxelles tgv;-1;-1;1;1;480;530;0000000; TGV|LILLE-BRUX TGV;0
gare;bruxelles E*;-1;-1;2;2;500;532; 0000000;E* | LILLE-BRUX E*;1
bruxelles tgv;bruxelles centre;5;-1;-1;-1;-1;-1;-1;MARCHE;O
bruxelles E*;bruxelles centre;5;-1;-1;-1;-1;-1;-1;MARCHE;O

1.1.1 Possible use of the type of link

*The type of link has two essential uses:
« differentiate time and cost weighting parameters by type;
« perform calculations of shorter paths on a part of the network;
* to filter the individual sections of a particular type (must enter a corresponding negative"cmap" negative;)
* To filter the sections of a particular type of time, you have to enter a negative "cveh".
« allow statistical operations by type of network

1.1.2 Example of coding of individual LINKS taking into account time
periods and calendar

The follow ing excerpt provides an example of a stretch definition whose travel time depends on the time period
and calendar :

11;151;5.3;0;-1; 1,;420;540;000000N
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11,;151;4.1;0;,-3; 1;540;960;000000N
11;151;4.1;0;,-3; 2;1140;1200;000000N
11;151;4.6;0;-2; 1;960;1140;000000N
11;151;3.5;0;-4; 1;1200;1440;000000N
11;151;3.5;0;-4; 2;0;420;000000N
11;151;3.6;0;-5; 1;360;1140;NNNNNNO
11;151;3.1;0;-6; 2;0;360;NNNNNNO
11;151;3.1;0;,-6; 3;1140,;1440,;NNNNNNO

The travel times are:
* 3.5 minutes at night (20h-24h, Oh-6h);
* 4.1 minutes a day (9am to 4pm, 7pm to 8pm);
* 4.6 minutes in the evening (16h-19h);
* 5.3 minutes in the morning (7am to 9am) from Monday to Saturday;
* 3.1 minutes Sunday at night (Oh-6h, 20h-24h);
* 3.6 minutes on Sunday during the day (6h-20h).

NB: Do not forget that if you enter the time periods and a calendar for individual sections and

that there are periods of the day or days in the calendar that are not defined, the link will be

inaccessible for these periods (which would occur in the case of a closed road or street). It is

therefore important to cover the time and calendar spectrum in the description
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2. The penalties and transfers definition file

This file contains all the necessary information for the introduction of penalties and prohibitions of turning
movements and transfers.
The penalties and transfers definition file is a "Delimited Text" file with "'; » as delimiter

35046;35482;3802;35047;302;1.5
28325;28204;-1;28347;-1;-1
28347;28325;-1;28442;-1,;0.25

*The different fields are in order:
* nj: node number of the intersection or stop considered,;
* ni: origin node number;
* line number of the incoming link (ni-> nj);
* nk: final node number;
* line number of the outgoing link (nj-> nk);
* penalty time:
* 0: no penalty;
* -1: movement or transfer prohibited;

» otherwise: value of the penalty time in minutes.

If the penalty time is relative to a transfer, ie one of the two line numbers is not "-1" the penalty time will be

used as the transfer time instead of the default transfer time set in the parameters that will be used by default for
all other network transfers

The fact of having distinct line numbers for different periods describing the travel time links sections of the
individual transport type makes it possible to describe penalties for turning movements or for different transfers
depending on the periods.
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3. The «Matrix» file

3.1.1Standard specifications

The matrix file is a "Delimited Text" file with "; » as separator.

= TextPad - C:\palmierire... g@g|

Fichier  Edition Recherche Affichage
Qutils  Macros  Configuration  Fenétre
Aide

NEHBSRE § BB

C:palmier’ reseauxymatrice_sncf_ ¥ X

I185,1185,1,3,420;a =
1185;1185:1;,3:425: 4

11852;1185:1;3:430: 4
1185:1185:1;3:435:a
1185;1185:1;3:440: 4
1185;1185:1;3:445: 3
1185:1185:1;3:450: 4
1182;1185:1;3:455: 3
1185;1185:1;3:460: 4
1185:1185:1;3:465: 4
1182;1185:1;3:470:a
11852;1185:1;3:475: 4
1185:1185:1;3:480: 4
1182;1185:1;3:485: 3
1185;1185:1;3:490: 4
1185:1185:1;3:495:4
1182;1185:1;3:500: 4
1182;1185:1;3:505: 4
1185:1185:1;3:510:4
1182;1185:1;3:515:a
1182;1185:1;3:520: 4

440 44084 .. 058,
| »

Pour l'aide, appuwver sur F1

The different fields in order are:

* origin node: number of the origin node: this can be any node of the network;

* destination node: destination node number: this can be any network node;

* demand: the volume of the demand that you want to assign between the origin node and the destination
node;

* day: indicates the desired day of departure or arrival. This number refers to the period defined for each
service in the "Network" file. The first day of the period is day 1. Thus, day 3 is the 3th day of the period. Be
careful the number of the day must always be strictly smaller than the number of days of the period;

« time: indicates the desired departure or arrival time in minutes. The time in a day varies between 0 and 1439
minutes. The software tolerates negative hours or more than 1439. It will increment or decrement for the
calculation of the number of days * 1440 for the time to be between 0 and 1439;
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* type of time desired:

o "d" for departure: the calculation will be done from the origin node starting at the indicated day and time
by iteratively searching for the different successors to the destination node;

o "a" for arrival: the calculation will be done from the destination node at the indicated day and time by
iteratively searching the different predecessors to the origin node.
There is no size limit for the number of rows in the matrix file.

When looking for the shortest path, a link is taken into account in the route if it allows to reach a successor
section with a cost strictly lower than the path chosen as the shortest in the current iteration . Thus, if several
itineraries are equivalent, the first found will be the one selected; the entire demand of the row of the

corresponding matrix file will be assigned to it.

3.1.2 Advanced specifications

MUSLIW offers the possibility to detail for each line of the matrix file the parameters of the calculation (in
blue) and even possibly the parameters of the algorithm and outputs (in green).

However, if the calculation parameters (blue part) can be indicated without being those of the algorithm and
outputs (green part), the reciprocal is not true. In order to be able to indicate the algorithm and output
parameters in batch mode, it is also necessary to indicate the calculation parameters.

As shown in the example below, the fineness of the setting can vary depending on the lines of the matrix file.
On the other hand, to be active, each color block must be complete.

1546;1368;1;1;420;a;0d1_420 ;1;1.5;3;5;1;2;120,0,30,2,120

1546;1368;1;1;435;a;0d1_435 ; 1;1.5;3;5;1;2;120,0;30,2,120, true;0;0;50;10000;2
1546;1368;1;1;450;a;0d1_450 ; 1;1.5;3;5;1;2;120,0;30,2,120, true;0;0;50;10000;2
1546;1368;1;1;465;a

1546;1368;1;1;480;a ;od1_480
1546;1368;1;1;495;a;0d1_495;1;1.5;3;5;1;2;120,0;30,2,120, true;1;0;50;10000;2
1546;1368;1;1;510;a;0d1_510 ;1;1.5;3;5;1;2;120,0,30,2,120
1546;1368;1;1;525;a;0d1_525 ; 1;1.5;3;5;1;2;120,0;30,2,120, true;0;0;50;10000;2
1546;1368;1;1;540;a;0d1_540 ; 1;1.5;3;5;1;2;120,0;30,2,120, true;0;0;50;10000;2

The field between the red and blue blocks is a text field to identify the row of the matrix. If this field is empty,
Musliw will take by default the line number of the file.

The usefulness of this field lies especially in the case of important matrix files for which the calculation of one
or more lines did not give the expected results. This identifier makes it possible to restart the calculation only
on Ods you need to recalculate (by the constitution of a specific file matrix) and to easily replace the results of
the first calculation by those of the new one.

Blue block in order : Green block in order :

*In vehicle weight ; *Detailed paths (true/false) ;

*Waiting weight; *Detailed travel times(0 None, 1 without tum based
links, 2 with time based links) ;

*Individual mode time weight ; * Algorithm (0 GGA with buckets, 1 Dijsktra with
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buckets) ;

*Transfer weight ; * Algorithm scale parameter ;
eIndividual mode time scale; *Max of buckets ;
*Minimum transfer time; * Algorithm pow er parameter.
*Maximum transfer time ; *Output filter

*Number of days.

eMaximum individual mode cumulative time

*Toll weight

*Maximum generalized cumulative time

Since the calculation weighting parameters can be differentiated according to the type of links, they can be
entered separated by a"| ". Ex 1,1,5; 3; 2; 1; 2 | 5| 35; 0 specifies a different connection time per link type (2
minutes for type "0", 5 minutes for type "1", and 35 minutes for type "2")..
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4. Computation time optimization

To minimize the calculation time, it is necessary to sort the matrix file according to the rules below:

For calculations from a starting point, the file must be sorted by:
* Origin;
* Day;
* Hour.
For calculations from an end point, the file must be sorted by:
* Destination ;
* Day;
* Hour.

Indeed, MUSLIW calculates the shortest paths of one point to all the other points, so if the origin, the day and
the hour of departure or arrival wished are identical between two consecutive lines of the matrix file, it is not
necessary to recalculate all the shortest paths, resulting in significant computing time savings for large networks
and large matrix files.

5. Computation procedure

5.1. Basic case

The procedure is launched via the menu bar "Procedures> Time based assignment". You must then fill in the
dialog box that appears, as shown below.

(5} Musliw Computation b4

L] i -
Parameters | Log Musliw computation
Muslw network <

Mushier matriz
Musliw parameters

Musiiw penaliies [optional]

Accept to download Muslive binary from Github
Dutput

|5ave to temporary Tis) o

Run as Batch Process... | Run [l Close
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The user must enter :

* The network on which he wants to calculate the accessibility or the multimodal routes

* The matrix (origin-destination matrix, also defining the days and times of departure or arrival and the

number of passengers)

* The penalties for turning movements or connections

* Calculation parameters and result data (from a parameter file)

The parameter file can be generated in two ways:

* From the "Musliw parameters" script

* By reusing an existing parameter file or one produced by a previous calculation.

Each Musliw calculation generates a "_param.txt" file that corresponds to the parameter file used for the

calculation. You have to fill the following settings

(2 Parameétres Musliw X

Paramétres Journal

Parametres Musliw

Pondération temps & bord du véhicule . .
Créer un jeu de parametres utle pour le

1 calcul d'tinéraires et d'accessibilité avec

Pondération temps attente Mushw

1 Génére un fichier de paramétres (qui doit

&tre sélectionné pour le calcul Mushw):
Pondération temps mode individuel

Paramétres:
15

Pondération temps & horaires : Feateur de
pondération pour les temps & bord des

3 modes définis par des horaires (ex: bus,
tram, train, métro, avion, ferry,...)

Pondération correspondance

Facteurd'échelle temps individuel

1 Pondération temps d'attente: Facteur de

pondération des temps d'attente
Temps de correspondance mini

Pondération temps individuel :Facteur de
pondération pour les modes individuels (ex
voiture, marche, vélo, ...)

2
Temps de correspondance maxi

60 Pondération correspondance: Facteur de

s e i SoRan e pondération des temps de correspondance

Facteur d'échelle mode individuel: facteur
homathétque qui s'applique aux temps de
parcours des arcs des modes ndwvidugls

b

0

Temps individuel maximum

O

60,000000 Temps de correspondance mini : Temps

minimum de sécurité pour la

Temps généralisé maximum
correspondance (ex: 5 signifie que on doit

.A 2 - " Py
1500000000 > &tre présent t § minutes 3 larrét avant
Pondération péage que le bus parte
i -| Temps de correspondance maxi:Temps

dA'attanta mavimum naue une.

0% Annuler

Exécuter comme processus de lot... | Exécuter Fermer

* In vehicle weight : weight for time based travel

times (on board the vehicle);

» Waiting weight : weight for waiting times;

Q Paramétres Musliw

Paramétres
| PU,UULULL

Journal

Temps généralisé maximum
150@_,UEIUUUU

Pondération péage

o

Filtre sortie [optionnel]

Temps détaillés?

Aucun bt

v/ Demi-tours interdits?

v Sortie chemins?
Sortie services?
Sortie correspondances?
Sortie noeud?

Echelle de l'algorithme

2_0

Exposant de |'algorithme

2

Nombrede classes

10000

Fichier paramétres Muslivw

[Enregistrer dans un fichier temporaire]

| 0%

Exécuter comme processus de lot..

ar

v

Parametres Musliw

Créer un jeu de paramétres utile pour le
caleul d'itinéraires et d'accessbilté avec
Mushvy

Génére un fichier de paramétres (qui doit
&tre sélectionné pour le calcul Muslw):

Paramétres:

Pondération temps a horaires : Feateur de
pondération pour les temps 3 bord des
modes définis par des horares (ex: bus,
tram, train, métro, avion, ferry,...)

Pondération temps d'attente: Facteur de
pondération des temps d'attente

Pondération temps individuel :Facteur de
pondération pour les mades individuels (ex
voiture, marche, vél, ...)

Pondération correspondance: Facteur de
pondération des temps de correspandance

Facteur d'échelle mode individuel: facteur
homothéitque qui s'applique aux temps de
parcours des arcs des modes individuels

Temps de correspondance mini : Temps
minimum de sécurité pour la
correspondance (ex: 5 signifie que lon doit
&tre présent t 5 minutes 3 [arrét avant
que le bus parte

Temps de correspondance maxi:Temps
dA'attanta mavirmum nour une.
Annuler

| Exécuter || Fermer

* Individual mode weight: weighting for individual transport mode travel times (Walking, MAP, Bike);

* Maximum generalized time : Maximum cumulative generalized cost

* Maximum individual mode time: Maximum cumulative individual time

* Boarding weight: weight for transfer times;

» Individual mode factor speed: uniform multiplier coefficient of all individual transport travel times.

Performed once before launching all calculations. In the case where the individual transport times have been
defined from a constant speed, this coefficient makes it possible to test a different walking speed without
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having to modify the travel times in the description of the network. For example, for a network whose walking
times have been defined with a speed of 4km / h, if we want to perform calculations for people walking at

5km / h, we will take a TMAP coefficient equal to 1, 25 without having to change the travel times in the
description of the network;

* Minimum transfer delay : minimum connection time. This is the minimum time possible between arrival at
a stop and the possibility of getting into a vehicle. This time will be weighted by "COR weight" and taken into
account in the generalized time;

* Maximum transfer delay : maximum match time. This is the maximum permissible time between arrival at
a stop and the possibility of getting into the next vehicle. Beyond this value the correspondence is considered
unattractive and will not be taken into account in the search for a shorter path;

* Extra day duration: determines the number of days during which the algorithm will search for the shortest
paths. '0" indicates that only services on the day indicated in the origin or destination concerned will be
examined. Without this possibility, the search for itineraries lasting several days or very infrequent, such as

international regular bus lines or even questions of the "accessibility by staying N days at destination" type, can
not be carried out

* Toll weight: toll weighting. This weighting may be different depending on the type of links.
* Algorithm: Graph Growth Algorithm at intervals; Dijkstra at intervals;

* Algorithm scale: 200 (see algorithm parameters);

* nb classes: 10000 (see algorithm parameters);

* Algorithm exponent: 2 (see algorithm parameters);

*  Output paths: by activating this box, MUSLIW will write, for each origin-destination, the route, that is to
say the succession of links and services with the different components of intermediate time reconstituting
the route. In case of many lines in the matrix file, this file can quickly be very huge;

* Output links times?: in case of many lines in the matrix file, the output file with the detailed time can
quickly be very large. It is therefore possible to choose the following options:

© no outpu: no output;

o without timetable links : write for each origin-destination, the travel times of all accessible individual
transport-type links, but no time based links.

o with timetable links: writing for each origin-destination the travel times of all accessible links of the
individual or time based transport type.

© compact mode: writing in the file _nceuds.txt only the fields strictly necessary to generate the

isochrones, ( 0, numero, temps, tattl, volau), useful in particular for the gravitational calculation
which generates very voluminous files

*Output filter : This field allows you to specify the types of links that you want to include in the detailed output
file. If nothing is specified, all accessible links will be printed in the result file. This filter is cumulative with
the detailed time option selected. To filter several types of sections it is necessary to enter a list separated by a

"|". Ex: entering "1 |2 | 4" as a filter will lead to include only accessible sections of type 1,2 or 4 in the
detailed time output file

*Prohibited U-turns: If checked, it prohibits by default the ability to perform U-turns (same origin node and same

end node in a rotating movement or a transfer). These prohibitions will also be effective for links of transport
schedules;

*Output services : this option allows you to generate a results file giving details of the flow volumes per service,
for non-zero ones;

* Output transfers: this option makes it possible to generate a file result specifying for each turning movement or
transfer node, line by line.
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*Output nodes: This option allows to generate a results file for nodes (from the links connected to the node with
the minimum cost)

5.2. Advanced settings

The advanced settings allow you to apply weights and values depending on the type of network.

The parameters that can be set according to the type of network are:
- On-board weighting;
- Waiting time weighting ;
- Individual time weighting;
- Correspondence weighting;
- Individual time scaling factor;
- Minimum transfer time;
- Toll weighting

The parameterization is done by a key/value system per type of section, separating the different types by a "|"
and the key and the value by a ":". Thus, in the example above, "5|2:35" means that the connection time is 5
minutes by default and 35 minutes for network type "2". When there is no particular value defined for a type in

ques tion, MUSLIW defaults to the value of the modality for which the key is absent or is equal to "0" (to be
expected).

If no type is entered, the type of all the sections is set to "0" by default.

5.3. The “results” files

MUSLIW outputs four result files that provide different information:
* time and volume by origin-destination, for thos e requested in the input matrix;

* all accessible links within a time limit fixed by origin or destination, for all origins and destinations of
the matrix;

* volumes by segment and line segment when these volumes are non-zero;
* the detailed paths for origin-destination requested in the input matrix.
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6. <FILENAME> OD.TXT

id;0;d;jour; heureo; heured; temps;tveh; tmap;tatt;tcorrtatt1; cout; longueur, pole;volau; cveh; cwait; cmap; choa; ctmap; thoa; njours; texte

1 1385?’ 101;1. DDD ;394.348;550.000;155.652;53.000; 11 691 190.961,6.000;81 961, 1?’3 498 0.779,37802,103.22,1,1,1.5,2,1, 2,0, MARCHEligne Citadine 1|ligne 54|ligne 63MARCHE
2,2495; 129 D 000;406.546; 450 000, 43 454; 26 0oa; 14 552,2. 903 2.000;0. 903 54, ?30 0.970; 35881 ;100. 58 1,1;,1.5,2,1,2,0, MARCHEligne 319MARCHE
3;1019;129;0.000;421.545;485.000;83.455;12.DDD;13.553;3?.903;2.000;35 903;74.232‘0.904;36828‘?5.41; 1,1.5,2‘1,2‘D,MARCHEII|gne I9IMARCHE
4;183;129,0.000;650.998;665.000; 14.002;0.000;14,002;0.000;0.000,0.000;21.003;0.933;128,63.59,1,1;,1.5,2;1,2,0, MARCHE
5,1349;129;0.000;566.992;1085.000;118.008;55.000;6.105;52.903;2.000;50,903;125.061,0.407,36564,35.11;1,1;1 5,2;1,2.0; MARCHE|ligne 214|MARCHE
6;12660;129,0.000;1071.737;1170.000,95.263,62.000;9.361,26.903;6.000;15.803; 1 14.943;0.624,35013;121.00;1;1;1.5,2;1,2,0, MARCHElligne 1|ligne 2[ligne B4IMARCHE
7,183;129;1.000;405.995;420.000; 14.002;0.000;14,002;0.000;0.000;0.000;21.003;0.933;122;35.11;1;1;1.5,2;1,2,0, MARCHE
8,477;129;1.000;454.275;530.000;45.722,0.000;45 722;0.000;0.000;0.000;66 583;3.048,123,75.41;1,1,1.5,2;1,2,0; MARCHE
9;477,129;1.000;540.354;595.000;54.646;10.000;11.744;32.803,2.000;30.903;64.515,0 783,367 7 2,63.59;1;,1;1.5,2,1;2,:0; MARCHEligne B3IMARCHE

1D 183 129 1.000; 590 998 605 DDD 14.002; D DDD 14 DDQ 0.000;0.000; D DDD 2 DDS 0.933; 129 35 11,1,1 ‘1.5‘2,1 ,2,D,MARCHE

12 8029 129 1.000; 493 39:'1 635 DDD 141 EDE 62 DDD 7 ?'DS 71.903; ja] DDD 52 903; 157 457 D 514; 359?’8 142 66;1;1;1.5,2;1,2,0, MARCHE|ligne 73|ligne 2|ligne B4|MARCHE
13;1019;129:1.000,571.846,;660.000,88.154;20.000;20. 722,47 432;4.000;10.903;106.515;1.381,36701,96.80;1; 1 1 5,2:1,2;0; MARCHE]ligne 63 RIMARCHE]ligne 64 RIMARCHE
14;1019;129;1 000;57 1 B845;FR2 00090 154,20 000; 20 722:49 432:4 000;12 903108 515;1 381;36701;96 80;1:1;1 5:2;1;2;0: MARCHEligne 53 RIMARCHE|ligne B4 RIMARCHE
15;183;129;1.000;660.995;675.000; 14.002;0.000;14.002;0.000;0.000;0.000;21.003;0.933;123;35.11;1;1;1. 5‘2,1 ,2 0;MARCHE
16;4067;129;1.000,684.8581,775.000,90.120;36.000;18.217,35.903;2.000;33 803;103.228;1.214,36752,100.55;1;1;1.5;2;1,2,0; MARCHE|ligne B4|MARCHE
17;1019;129;1.000;705.846,785.000,79.154;14.000;8.251;56.903;2.000;54 903;87.279,0.550,36701,63.59;1;1;1.5,2,1,2,0; MARCHE|ligne 63 RIMARCHE
18;477;129,1.000;849.275;895.000; 45.722;0.000;45 722;,0.000;0.000;0.000;68 583;3.048,129,63.569;1;1;1. 5‘2,1 20 MARCHE

19;183;129,1.000;215.995;930.000; 14.002;0.000;14 002;0.000;0.000;0.000;21.003;0.933;128;35.11;1;1;,1.5,2;1,2,0; MARCHE
20;183;129;1.000;960.998,;575.000;14.002;0.000;14.002;0.000,0.000;0.000;21.003;0.933;129; 183 DD‘1,1 .52 D;MARCHE

21;183;129;1.000;985.998;1000.000;14.002;0. DDD 14.002,0. DDD 0.000;0. DDD 21.003;0. 933 129 I‘ITLLE2 MARCHE

22 9?48 128,1.000;813. SDD 1015, DDD 201.700;73 DDD 7797 120.903; 16.000; 113. 903,217, 593 J0.520,38027,75.41;1;1,1.5,2,1, 2,0, MARCHE ligne 2ligne 1[ligne B3IMARCHE
23;183; 129 1. 000;1030.998;1045.000;14.002; 0. 000;14.002; 0.000; ;0.000;0. DDD 21.003;0.833;129,35.11;1;1;1. 5'2'1 'Q'D'MARCHE

24; 4087 1281 DDD 1095 381, 1165 0ao; B9 119 34 DDD 18.217;16.803;2.000; 14, 903;82.228;1.214; 38752 1. 55,1;1,1.5,2,1,2,0, MARCHE|ligne B4|MARCHE

25;183; 129 1. 00a; 1220, 993; 1235, 000;14.002; 0. 000;14.002;0. 0ao; ;0.000;0. DDD 21.003;0. 933 125, 311 1 RRE 5'2'1 'Q'D'MARCHE
26;183;129;1.000;1220.993;1235.000;14.002;0.000; 14.002;0.000;0.000;0.000;21.003;0.933;128,63.569,1;1;1.5,2;,1,2,0; MARCHE
27;183;129;1.000;1250.993;1265.000;14.002;0.000;14.002;0.000;0.000;0.000;21.003;0.933;129; 188, DD 1, 1 1521, 2,0, MARCHE

28;183;12%;2.000;340.298; 355, 000; 14.002; 0. DDD 14 002;0.000;0.000;0.000; 21 003;0.933; 129 6352111, 5‘2,1 20 MARCHE

29; 1019 125,2.000;421. 5115 435.000,63.455;12. DDD 13.553;37. a03; ,2.000; = 903;74.232, 0.904; ,36828; 128.00; RRR 5'2'1'2'D'MARCHE|I\gne J9MARCHE

30,477, 129 2.000; A476.354; 505, 000; 28 646, 5 00a; 18 95944 653,2.000;2. 853 421431 266 3677263 59 1,115,221, 2,0, MARCHEligne 328MARCHE
31;183;122;2.000;500.998;515.000; 14.002;0.000;14.002;0.000,0.000;0.000;21.003;0.933;122;100. 55‘1,1 ‘1 5,21, 2,0, MARCHE

32;,477,129;2.000;492.278,530.000; 45.722,0.000; 45 722;0.000,0.000;0.000;68.583;3.048,122,63.59;1;1,1.5,2;1,2,0; MARCHE
33;477,129;2.000;773.354,805.000;31.646;3.000;18.994,9 653,2.000;7 653;45.143;1 266, 35??2 63. 59 1, i1E2 '2'D'MARCHE|\igne 214|MARCHE
34;183;129;2.DDD;805.998;82D.DDD;14.002;0.000;14 DDQ;D.DDD‘D.DDD;D.DDD;21 003;0.933‘129;83.59;1;1‘1.5‘2,1;2;D;MARCHE

35;1683,125;2.000;525.998,540.000; 14.002,0.000;14.002;0.000,0.000;0.000;21.003,0.933,129,63.59,1,1,1.5.2,1, 2,0, MARCHE
36;1683,125;2.000;1015.998;1030.000,14.002;0.000; 14 .002;0.000,0.000,0.000,21.003,0.833,129,63.59,1,1,1.5
37,183,125;2.000;1060.993;1075.000,14.002;0.000;14.002;0.000;0.000,0.000;,21.003,0.933,128,63.52,1,1,1.5,2,1,2,0; MARCHE
38;183,125;2.000;1195.993,1210.000,14.002;0.000; 14 .002;0.000;0.000,0.000,21.003,0.933,128,35.11,1;,1,1.5,2,1, 2,0, MARCHE
39;477,125,3.000;459.354,490.000,30.646,5.000,15 994,6 653,2.000;4 653;44.143,1 266,36772,121.00,1;1,1.5,2,1, 2,0, MARCHE ligne 328MARCHE
40;360;125;3.000;4458 681,495.000;46.31,7.000,17 445,21 67 4,2.000;15.574,59.041,1.163,36660,185.00;1;1; i

41; 686 129 3.000; 448 839 505 DDD 56.161 22 DDD 20. 28?' 13.674,4. DDD 9. 8?4 74 305 1.352; 36?'21 154 7T,

The results OD file is located in the directory that the user specified by clicking "OK". It is a "Delimited text"
file with ";” as separator. It contains one line per line of the "matrix" file with the following fields:

* id: sequential number corresponding to the line number of the matrix file;
* 0: origin node number of the trip;
* d: destination node number of the trip;
* jour: day of travel;
* heureo: departure time of the trip:
o if time type = "d", this is the desired start time indicated in the matrix file;
o if type of time = "a", it is the latest departure time to reach the destination before the arrival time;
* heured: arrival time: arrival time of the trip:
o if type of time = "d", it is the earliest arrival time to reach the destination starting at the departure time;
o if type of time = "a", this is the desired arrival time indicated in the matrix file;
* temps: travel time between the origin node and the destination time (minutes):
time = [arrival time] - [departure time];
* tveh: time spent into time based vehicles (minutes);
« tmap: walking or individual transport time (minutes);

* tatt: waiting time at a stop before boarding a time bas ed vehicle (minutes);
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* tcorr: time spent in transfers, this time is equal to the number of trips made multiplied by the time of
transfers;

* ncorr: number of boardings. This number represents the number of boardings in a transit vehicle whose
service is described by schedules;

* tattl: waiting time before the first boarding (direction d) or waiting time between the actual arrival time and
the desired arrival time (direction a);

* cout: generalized time minimized by the search algorithm for shortest paths.

[generalized time] = [TC weight] * [vehicle time] + [ ATT weight] * [wait time] + [MAP weight] * [on time] +
[number of TC trips] * [COR time];

* longueur: cumulative length;

* pole: node number of the first intermodal point (transition from the individual transport network to time
based network). If the whole route is done on the individual network, the pole has the value of the node origin
or destination according to the direction of calculation;

e volau: volume of demand on the last link of the route;

» texte: list of public transport lines used on the route. For this feature to provide suitable or actionable
results, the names of the time based timetable links must start with an identifier (which may be of type
characters) of the line followed by a "-". It is this identifier which will be taken up in the succession of the
borrowed lines, otherw ise, the identifier used will be the character string defined from the beginning of the
name of the section until the first «-».

* nbpop: number of iterations when calculating the shortest paths. This indicator makes it possible to
optimize the parameters of the algorithm for a minimum calculation time. For an equivalent destination-origin,
a smaller nbpop value indicates a more optimal computation time;

» ttoll: cumulative toll along the route.
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7. <FILENAME> TEMPS.TXT
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1,101;3;1;-1,1.000;504.060;550.000;45.940;0.000; 45.940;0.000;0.000;0.000;68.210,3.063;101;103.22; MARCHE|ROU D ESTAIRES(RDZ473;1;1;1.5;2;1;,2,0
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1;101,;9;139;-1,1.000,504. 440,550.000, 45 560;0.000,45.560,0.000;0.000,0.000,658. 340,3.037,101,103. 22, MARCHE|CHE “ERT;1;1,1.5,2;1,2;,0
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1,101;19;45;-1;1 000,529 151,550.000;20.849;0 000;20.549,0.000;0.000;0.000;31.273;1.390;101;103. 22, MARCHE|RUE DE “YERDUM M
.000,532.564,550.000;17.436,0.000;17.436,0.000,0.000,0.000,26.155;1.162;101,103.22, MARCHE|RUE DE LA MARME;
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Résultats &Recherche

ER Résultats Recherche | B Capturs outl

Pour l'aide, appuyer sur F1

This result file will only be filled in if the “Sortie temps" box has been activated. The structure of this file is
identical to that of the file origins-destinations except for the last field on borrowed lines which is absent.

The first line indicates the name of the fields.

Then, for each line of the matrix file, the file gives the set of sections of the network that are accessible with the

generalized time calculation parameters defined in the dialog box described in 4.3. This file can therefore

quickly become very large for large networks:

id: sequential number corresponding to the row number of the matrix file;

* 0: origin node number (direction d) or destination (direction a) of movement;
* i: origin node number of the accessible section;

* j: end node number of the accessible section;

 numtrc: number identifying the section

*jour: day of travel;

* heureo: departure time of the trip:

o if time type = "d", this is the desired start time indicated in the matrix file;

o if type of time = "a", it is the latest departure time to reach the destination before the arrival time;
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* heured: arrival time of the trip:
o if type of time = "d", it is the earliest arrival time to reach the destination starting at the departure time;
o if type of time = "a", this is the desired arrival time indicated in the matrix file;

* temps: travel time between the origin node and the destination time (minutes). It is given by the formula
time = [heured] - [heureo];

* tveh: time spent on public transport (minutes);
« tmap: walking or individual transport time (minutes);
* tatt: waiting time at a stop before boarding a public transport (minutes);

* tcorr: time spent in transfers, this time is equal to the number of trips made in TC multiplied by the time of
matches;

* ncorr: number of transfers. This number corresponds to the number of rides in a transit vehicle whose
service is described by schedules;

* tattl: waiting time before getting on the first TC (direction d) or waiting time between the actual arrival
time and the desired arrival time (direction a);

» cost: generalized time minimized by the search algorithm for shorter paths.

[generalized time] = [TC weight] * [vehicle time] + [ ATT weight] * [wait time] + [MAP weight] * [on time] +
[number of TC trips] * [COR time];

* length: cumulative length;

* pole: node number of the first intermodal point (transition from the individual transport network to the
hourly network). If the whole route is done on the individual network, the pole has the value of the node origin
or destination according to the direction of calculation;

» volau: volume of demand on the last link of the route;

» previous: Number of the previous section. This field makes it possible to reconstitute the routes by going
back successively the preceding sections

* type: link type indicator
* toll: Cumulative toll along the route

* ti: travel time between the origin node and the destination time (minutes) at the other end of the link. For
example ti temps is relating to the time at the end node of the link, ti is relating yo the time a the start node of
the link, and reciproqually.
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8. <FILENAME> AFFE.txt
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Pour ‘dds, appuyer surFL 1 1

The assignment results file is a "Delimited text" file with ";” as separator. It contains a record by link and line

segment and includes as fields:
* i: start node number of the section;
¢ j: end node number of the section;
* line :

o TC line identifier if the mode is at times;

o -1 if the mode is of the individual transport type;

* volau: volume assigned on the link;

* boai: number of boardings to the initial node;

« alij: number of alighting sat the end node;
* text: name of the section.
* type: type of section

« toll: toll of the section
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9.

The detailed paths output file is "Delimited text" file with ";” as separator. It describes in detail the route of

<FILENAME> CHEMINS.TXT

each record in the "matrix" file.

Fichier ~ Edition  Recherche  Affichage  Outils  Macros  Configuration  FenStre  Aide

NN

=EH886E &5

“ZA¥RT\Inter

~départements\09-06... | Z:|¥&TiInter-départements|09-08 Flux L.
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550, 000 35514/ 35991 7 104:2996+ 140 D00-410. 000-45 000: 5 099:86, 961:2 000:51 961:148.020-0 536-95835: 103 22.0.000:0 000; ligne 54[augereauiue de londres;1:1:15:2:1:2.0
550.000;35991;35963;7 104; 2995 135.000;411.000;44.000;8.039;86.961,2.000;51 961:147.020;0 535;35535; 103 22;0.000;0.000 ligne 54/rue de londres|mairie;1;1;1.5
550.000,35983,35715,7104;2998,136.000,412,000;43 000;8.039,86.961,2.000;81 961 ,146.020,0 535,35935, 103 22,0,000,0.000; ligne 54|mairielclemenceau; 1,1;1.5,2;
520,000 35715 350957 1042996, 136,000 414,000 41 000:8.039:96. 9612 000;51,561: 144, 020:0, 536, 35535, 103 22.0.000:103 220, ligne 54|clemenceauldhainaut;1;1:1.5:2,1:2.0
550.000;35935; 36002;24010;29;130.000; 420,000;40.000;8.03%;81.951;0.000;81.961;134 020,0.535;101; 103 22,103 220;0.000; ligne 53|dhainauthvalmy;1;1:1.5,2,1:2,0
550.000/36002: 3563724010129+ 127 00D;423 D00;37 000;8.039:81 961:0.000:81 961131 020,0 536:101/103 22:0 000;01.000: ligne E3jvalryliardin public: 111:1
550,000, 35637, 35640,24010;29,126.000, 424 000,36,000,8.035,51.951,0.000,81.961,130.020,0.535,101, 103 22;0,000,0.000; ligne &3(jardin publicmairie; 1,1,1.5,2,1,2;
520.000; 35640367 14:24010°29: 125,000,425 000,35, 008,039 51 961/0.000°81 961 /129.020/0. 536+ 101103 22:0.000,0.000: ligne B3|mairieleurape;1;1:1.5:2:1,2.0
550.000;367 14;36587;24010;29;123.000; 427, 000;33.000;8.039;81.961;0.000:81.961;127 020;0.538;101;103 22;0.000,0.000; ligre B3|surape|cimetiers;1;1:1.5 0
550.000;36657; 36655, 24010;29;113.000; 437 000;23.000;8.035;51.961;0.000:81.961:117 020,0.535;101; 103 22;0,000;0.000; ligne E3|cimetiere|mairie
550,000, 36695, 365637, 24010;29;112.000, 436 000,22,000,8.035,51.951,0.000,81.961,116.020,0.535,101, 103 22;,0,000,0.000; ligne 63|mairiellion noir,1;1; 1
520,000 36637 36608:24010:29:111.000/439.000/21,000;8.03%:51.961.0.000:81 961115 0200536+ 101103 22:0.000'0.000- ligne B3llion noirl4 cheming;1:1:1.5:2:1:2:0
550.000;36608; 36806;24010;29;109.000;441,000;19.000;8.039;81.961;0,000,81.961;113.020,0.5385;101;103.22;0.000,0.000; ligne B34 cheminsfvisux tilleul;1;1,1.5; 2‘1,2‘0
550.000; 36605, 3666 1;24010;29;104.000: 446 000;14,000;8.035;51.961:0.000:81 961; 106 020,0.535;101; 103 22;0,000;0.000; ligne B3kisus tilleullrue de lille;1;1:15:2;1,2;0
550.000/36661 3667 1:24010,28-91 000;459.000;1.000,8.039;81,961;0 000,81 961:85 020,0.536: 101103, 22;0 000, 103 220;ligne G3lrue de lilella bass?e hatel de wille; ;
550,000 36671:42;-1:-1:8.035;541 961 -0.000;8.039:0.000;0 000-0.000; 12 05%;0.536: 101,103 22,0:0:MARCHEINA 1:1;1 5:2:1.2:0
550.000.4 7.926;542.074;0,000;7.925;0,000;0.000;0.000; 11,889,0.528;101;103.22;0,0; MARCHE[VOl CONTOLR DE LEGLISE; 11,1 5,2,1;2,0
7 .389;542.611;0.000;7.389;0,000;0.000;0 000; 11,083;0.4583;101;103. 22;0:0; MARCHE|RUE  PAULINE HOUDOYE 1 1:1.5:2,1;2.0
7 .098;542.903;0.000,7.097,0,000,0.000,0.000;10 645,0.473;101,103 22,0,0, MARCHEIRUE DE LENS(RM41),1,1,1.5,2,120
5.486;544.514;0,000;5.456:0.000,0.000;0,000;8.229;0.385; 101;103.22,0,0; MARCHERUE DE LENS(RM41)1;1,1.52,1;2
2,924;547.076;0.000;2.924;0,000;0,000;0.000;4.385,0,195;101;103.22,0;0; MARCHE|RUE  DE LENS(RN413:1:1,1
1.872;548.128;0.000;1 872;0,000;0.000;0.000;2 808;0.125,101:103. 22,00, MARCHEPLA DE LA GARE 111 5:2,1:2;
1,0.565,549 435,0.000,0 565,0.000;0,000,0.000,0 848,0.038;101,103 22,0,0;MARCHEIFLA DE LA GARE1,1,15.2,1,20
1,-1,43,454,406.546,26,000; 14,552,2.903;2.000,0.903;54.730;0.970, 36951, 100 58,0,0; MARCHEICHE DE LA LOUVIERE1;1;1.52,1,20
1,38.391,411,609;26.000;9.489;2,903;2.000,0.903; 47 135,0.633;36851; 100.58;0,0; MARCHE|CHE DE LA LOUVIERE; 1;1:1.5,2,12,0
1,36.971;413.029;26.000;8.069;2 903;2.000;0 903; 45 006;0.538;36851; 100 58;0,0; MARCHE|RUE DE LEGALITE;1:1;1.5;2,1:2.0
1,35 645,414, 355,26,000;6,742;2 903;2.000,0 503,43 016,0.443;36851,100 58,0,0, MARCHEIRUE DE LEGALITE;1,1,1.5,2,1,2
-1;34.495,415.505,26.000;5,593,2.903;2,000,0.903;41,282,0.373,36851,100 58,0;0; MARCHEINA, 1:1,1.5,2,1,2,0

1.521,20

;550.000,30;28,
550.000,28,47;

[ Résultats Recherche | B3 Capture outl

Trier les lignes dans le document actif 36 147

It contains a record by link and line segment describing the route and includes as fields:

* id: sequential number corresponding to the line number of the origin or OD identifier matrix file

o: origin node number of the trip;

d: destination node number of the trip;

jour: day of travel;

heure: desired departure or arrival time;

i: start node number of the link;

j: end node number of the link;

ligne: TC line identifier if the mode is at times;

-1if

the mode is of the individual transport type;

service:

o TC service identifier if the mode is based on timetables;

-1 for individual transport type;
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* temps: travel time between the origin node and the destination time (minutes):
time = [heured] - [heureo];

* heuro: time at the origin of the link if starting point or at arrival if point of arrival;

* tveh: time spent on public transport (minutes);

* tmap: walking or individual transport time (minutes);

* tatt: waiting time at a stop before boarding a public transport (minutes);

* tcorr: time spent in transfers, this time is equal to the number of trips made in public transport multiplied by
the time of matches;

+ ncorr: number of transfers. This number corresponds to the number of boarding in a transit vehicle whose
service is described by schedules;

* tattl: waiting time before getting on the first time based vehicle (direction d) or waiting time between the
actual arrival time and the desired arrival time (direction a);

» cout: generalized time minimized by the search algorithm for shortest paths.

[generalized time] = [in vehicle weight] * [in vehicle time] + [wait weight] * [wait time] + [individual modes
weight] * [individual modes time] + [number of boardings] * [transfer time];

* length: cumulative length;

* pole: node number of the first intermodal point (transition from the individual transport network to the time
based network). If the whole route is done on the individual network, the pole has the value of the node origin
or destination according to the direction of calculation;

* volau: volume of demand on the link for this specific trip;

* boai: number of boardings to the node origin of the link for the considered trip;

« alij: number of alightings at the destination node of the link for the considered trip;
* text: name of the link;

* type: type of link

» toll: detail of the cumulative toll along the way

By consulting this file and for all the lines having the same origin and destination nodes, it is possible to know
the route taken on the chosen origin-destination, to know the volumes, boarding and alighting by service and to
make detailed analyzes ( trees, paths taken, ...)
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10. <FILENAME> NOEUDS.TXT

The output file by nodes is in the directory that the user specified by clicking "OK". It is a "Delimited text" file
with ";” as separator. It contains one line per rline of the "matrix" file with fields as:

* id: sequential number corresponding to the line number of the matrix file or identifier of origin-
destination;

* 0: origin node number of the trip;
* d: destination node number of the trip;
* jour: day of travel;
* i: node identifier
* heureo: departure time of the trip:
o if time type = "d", this is the desired start time indicated in the matrix file;
o if type of time = "a", it is the latest departure time to reach the destination before the arrival time;
* heured: arrival time: arrival time of the trip:
o if type of time = "d", it is the earliest arrival time to reach the destination starting at the departure
time;
o if type of time = "a", this is the desired arrival time indicated in the matrix file;
* temps: travel time between the origin node and the destination time (minutes):
© time = [arrival time] - [departure time];
* tveh: time spent on public transport (minutes);
* tmap: walking or individual transport time (minutes);
* tatt: waiting time at a stop before boarding a public transport (minutes);

* tcorr: time spent in transfers, this time is equal to the number of boardings multiplied by the time of
transfers;

* ncorr: number of transfers. This number represents the number of boardings in a transit vehicle whose
service is described by schedules;

* tattl: waiting time before getting on the first vehicle (direction d) or waiting time between the actual
arrival time and the desired arrival time (direction a);

*  cout: generalized time minimized by the search algorithm for shortest paths.

*[generalized time] = [in vehicle weight] * [in vehicle time] + [wait weight] * [wait time] + [individual modes
weight] * [individual modes time] + [number of boardings] * [transfer time];

* ¢ length: cumulative length;

* e pole: node number of the first intermodal point (transition from the individual transport network to the time
based network). If the whole route is done on the individual network, the pole has the value of the node
origin or destination according to the direction of calculation;

e e ttoll: cumulative toll along the route.

11. <NOM FICHIER> LOG.TXT

MUSLIW provides a small log file that summarizes information that can be useful when you want to find the
files and parameters used or evaluate the differences in computation time corresponding to algorithm
parameters. Here is an example of log file (in french) :

Version: 1.5.1.211

Début de la procédure: vendredi 04 mars 2011 11:39:16.968

Parameétres par défaut:
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Temps correspondance minimum par défaut:2
Temps correspondance maximum par défaut:120
Pondération correspondance:5

Pondération attente:1

Pondération temps a horaires:1

Pondération temps individuel:1.5

Coefficient temps individuel:1

Temps individuel maximal:30

Pondération du péage:0

Nombre de jours:1

Interdiction demi-tours:False

Algorithme:0

Nombre d'intervalles:10000

Parametre d'échelle de I'algorithme:15
Parametre exposant de 1'algorithme:2

Sortie chemins : True

Sortie temps:1

Noms fichiers sortie:C:\palmier\reseaux\tutu
Réseau:C:\palmier\res eaux\transpole2006_mus liw.txt
Noeuds:32084

Liens:102580

Services horaires:359508
Matrice:C:\palmier\reseaux\matrice_dt_2.txt
Début Calcul: vendredi 04 mars 2011 11:39:23.906
Fin Calcul: vendredi 04 mars 2011 11:39:35.203
Temps Calcul:11.296875 sec

The log file summarizes:
* the version of Musliw
* the default calculation parameters (the specific parameters by origin-destination are in the result files);
* the paths of the input and output files;
* size elements of the network (nodes, links, turning movements and transfers, services);
* elements to evaluate the calculation time;
* non accessible origins and / or destinations.

105



12. <FILENAME> SERVICES.TXT

The detailed services output file is a "Delimited text" file with ";” as separator. It describes in detail all the

volumes of flows and boardings-alightings per service.

i;j;ligne;sewvice;hd; hf;regime; volau; boia; alij;texte;type
908272;688583;1026;1026;1065;1145;0000000;1.00;0.00;0.00;,ZRHDUSS wiss/Crossair;2
8000082;8000085;9510136;9510136;1291;1297,0000000;1.00;0.00;0.00; D€sseldorf Flughafen D€psseldorf Hbf;1
8000084;8003553;9510136;9510136;1359;1365,0000000;1.00;0.00;0.00; Dgren Langerwehe; 1
8000085;8001584;9510136;9510136;1300;1305,0000000;1.00;0.00;0.00; D¢sseldorf Hbf D€ssddorf-Benrath; 1
8000178;8000084;9510136;9510136;1348;1358,0000000; 1.00;0.00;0.00; Horrem D€ren;1
8000207;8000208;9510136;9510136;1335;1339; 0000000;1.00;0.00;0.00; KIn Hbf K@ln-Ehrenfeld; 1
8000208;8000178;9510136;9510136;1340;1347,0000000;1.00;0.00;0.00; K€In-Ehrenfeld Horrem;1
8000209;8003368;9510136;9510136;1322;1327,0000000;1.00;0.00;0.00; K€In-M @lheim K¢ln Messe/Deutz 1
8000348;8000406;9510136;9510136;1377;1382,0000000;1.00;0.00;0.00; Stolberg(Rheinl)Hbf Aachen-Rothe Erde;1
8000406;8000001;9510136;9510136;1383;1387;0000000;1.00;0.00;0.00; A achen-Rothe Erde Aachen Hbf;1
8001584;8006713;9510136;9510136;1306;1314,0000000;1.00;0.00;0.00; D¢ sseldorf-Benrah Leverkusen Mitte;1
8001886;8000348;9510136;9510136;1373;1376,0000000; 1.00;0.00;0.00; Eschweiler Hbf Stolberg(Rheinl)Hbf;1
8003368;8000207;9510136;9510136;1329;1332,0000000;1.00;0.00;0.00; K€In Messe/Deutz K €ln Hbf; 1
8003553;8001886;9510136;9510136;1366;1372,0000000;1.00;0.00;0.00; Langerwehe Eschweiler Hbf; 1
8006713;8000209;9510136;9510136;1315;1321;0000000;1.00;0.00;0.00; Leverkusen Mitte K€ln-M @lheim;1

*i: origin node;

*j: destination node;

eligne: line number;

eservice: service number;

*hd: start time at node i;

*hf: arrival time at node j;

eregime: timetable for the circulation of the service;
evolau: volume of service flow;
*boai: number of boardings at node i;
ealij: number of alightings at node j;
texte: description of the link;

etype: type of links

*Only services with non-zero flow are reported into the file.
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13. <FILENAME> TURNS.TXT

The turns output file is a "Delimited text" file with ";” as separator. It describes in detail all of the turning
movements and transfers at a junction or stop.

j;i;lignei;textei; k;lignek; textek;volau;

8000082;8000085;9510115; D @sseldorf Hbf D@sseldorf Flughafen;688583;-1; DUS - Duesseldorf Hughafen ;1;a
688583;8000082;-1; Duesseldorf Flughafen - DUS ;908272;1026; ZRHDUSS wiss/Crossair;1;a

8000084;8003553;9510141; Langerwehe D €ren;8000178;9510136; Horrem D@ren;1;a

8000207;8000208;9511313; K@In-Ehrenfeld Kln Hbf;8003368;9510136; K@ln Messe/Deutz K@ln Hbf;1;a
8000406;8000001;9510139; Aachen Hbf Aachen-Rothe Frde;8000348;9510136; Stolberg(Rheinl)Hbf Aachen-Rothe Erde;1;a
8000085;8001584;9511014; D @sseldorf-Benrath D €sseldorf Hbf;8000082;9510136; D@sseldorf Flughafen Dsseldoif Hbf;1;a
8000178;8000084;9510139; D@ren Horrem;8000208;9510136; K@ln-Ehrenfeld Horrem; 1;a

8003553;8001886,;9510137; Eschweiler Hbf Langerwehe;8000084;9510136; D @ren Langerwehe; 1;a
8001584;8006713;9510139; Leverkusen Mitte D@sseldorf-Benrath;8000085;9510136; D @sseldorf Hbf D@sseldorf-Benrath;1;a
8003368;8000207;9212850; K@In Hbf K@ln Messe/Deutz;8000209;9510136; K@ln-M@lheim K@ln Messe/Deutz;1;a
8000208;8000178;9510139; Horrem K@ln-Ehrenfeld;8000207;9510136; K@In Hbf K @In-Ehrenfeld;1;a
8000209;8003368;9510137; K@In Messe/ Deutz K@In-M@lheim;8006713;9510136; Leverkusen Mitte K @In-M@lheim;1;a
8006713;8000209;9510135; KIn-M @lheim Leverkusen Mitte;8001584;9510136; D@sseldoif-Benrath Leverkusen Mitte;1;a
8000348;8000406;9510139; Aachen-Rothe Erde Stolberg(Rheinl)Hbf;8001886;9510136; Eschweiler Hbf Stolberg(Rheinl)Hbf;1;a
8001886;8000348;9510139; Stolberg(Rheinl)Hbf Eschweiler Hbf;8003553;9510136; Langerwehe Eschweiler Hbf;1;a

* j: node corresponding to a junction or a stop;

* i: origin node;

* ligne i: line number of the incoming;

* textei: label of the origin link;

* k: destination node number;

* lignek: line number of the destination link;

« textek: label of the destination link;

¢ volau: volume of the flow of turning movements or line-to-line transfers.

*Only the tuming movements or line-by-line transfers volumes, whose flow volume are greater than-zero, appear in the
file.
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