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A- Create an accessibility map (walking,

cycling, car or public transport) from a

multimodal network

Warning

Do not put blank or accent for directory and / or table names. Example:
Armentieres / voirie_decoupe_2senss

. Processing Toolbox By
Most scripts used for: %640
Search..
. . b (& Vector table e
- modify the different road layers, nodes, ... ) f ooAL
_ : : . : b {) GRASS
create different networks (cycling, walking, transportation) " &
v Analysis
. . Get link flows data
can be found in the processing toolbox, under the Networks s byl
tab indicators by node
: indicatars by 0D
Isovalue polygons
Linear interpolation
Path analysis
The plugin networks is installed from the Qgis Rois
. . Shift lings
« PluglnS/Manage and lnstall,,, » Menu Spatial aggregation
Variable buffer polygons

v (omputations

Musliw computation
Musliw parameters

¥ Matrix

Musliw matrix double list
Musliw matrix from table
Musliw matrix simple list
Musliw simple matrix

¥ Network

Auto-connectors
Build connectors

Build graph

Concatenate netwarks
Connect nodes to lines
Create individual networks arcs

GTFS import

Isolated nodes
Musliw individual netwark
Musliw timetable network

Prepare GTFS

% Sale 1:337 ¥ i‘Magniﬁer 100% v Rotation |0,0°

v

PV Renter Sscan @




1. Install « Networks » plugin

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

In Plugins/Manage and install Plugins menu, select Networks and install it.

(X Plugins | All (705) x
“ All < networks
] % COINS - Continuity in Sti =
E ] Installed # Hugin QGIS Networks
o . NetworkGT - . N .
Not installed Ntwl" Designed as a processing algorithm provider. Manage linear networks and
compute multimodal routing and accessibility. Several functionalities as
¥ 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. Include 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
Muslivv {manage input ou output files). Compute multimodal routing and accessibility with extern
Musliv tootl provided, which can be called by the Musliw computation algorithm in QGis

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
LRGN AEN
Q. Search...

@ Recently used
() Cartography

(@ Database

(@ File toals

(@ Interpolation
(2 Layer tools

() Network analysis
@ Plots

(2 Raster analysis
(22 Raster creation
(@ Raster terrain analysis
() Raster tools

() Vector analysis
(@ Vector creation
() Vector general
(2 Vector geometry
() Vector overlay
() Vector selection
(& Vector table

() Vector tiles

& GDAL

& GRASS

*# Models

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

v v v ¥ W ¥ ¥ ¥ W OW W W W W W W Y ¥ V¥ ¥V V¥V VY

Networks
Analysis
Computations
Matrix
Network

r R R

@
%
)
=




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. Get network data from OSM

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

IE D EBFBMEBEBGL S - = - s D it | & | < AR M B - el ale (B S - - &[T~ G Bl I3
£ | style par asfaut ~|| &= + Libei (X Untitled Project - QGIS
= | Project Edit View Laver Settings Vector Raster Database Web Mesh MMQGIS Processing Help
™ Fa = 27 oy # Manage and Install Plugins... = @, - Oy =
‘! @ \/S /9[’; ﬁ @ y #_ Python Console Ctrl = Alt+P =g
Layers == - Process
FS | o @& = T - B P L Project Templates o
. 4 S seor
New Empty Project y @
EPSG:2154 - RGF93 / Lambert-93 " ;E
[
- 2>
G Plugins | All (659) b
t All Q, Search...
- # gpals 4 - r -
S -
1 installed 3 aprof QuickOSM ‘j
o i QProto
© o et = QRealTi Download OSM data thanks to the
R # URealTime Overpass APIL. You can also open local
** p UESELTE] # QRectangleCreator OSM or PBF files. A spedal parser, on top
% gtranus of OGR, is used to let you see all OSM keys

* Settings

available.

# Queensland property
# Quick Attribution
% Quick Print Layout Cre
# QuickCRS

 ifn QuickMapServices
& QuickMultiAttributeEc

¥4 5 QuickOSM

Execute customs Overpass queries in QGIS to gat OSM
data.

i 207 rating vote(s), 467112 downloads

Tags osm, openstreetmap, overpass,
download, osmdownload, josm,

# QuickPrint remote, pbf, processing, modeler
% QuickWKT More info homepage bug tracker code
% QVisualize repository =
Aunthnr Chonna Tomailla
& QWater 4 »
_i Erﬁate‘.rMDdEI w | | 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

(2 QuickOSM
E Quick query Help with keyfvalue|
' Query Key highway
) Value Query on all values
[ osM File
In ~ | |Territoire de Belfort

¢ Parameters

* 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,




(2 QuickOsM

’ Quick query

Overpass query

<osm-script output="xm|" timeout="250">
<id-query {{geocodeArea:Territoire de Belfort}} into="area_0"f>
<union>
<query fype="node">
<has-kv £&="highway"/>
<area-query from="area_0"/>
<fquery=
<query fype="way">
<has-kv &="highway"/>
<area-query from="area_0"/>
<fquery=
<query fype="relation">
<has-kv &="highway"/>
<area-query from="area_0"/>
<fquery>
<funion>
<union>
<item,>
<recurse fype="down"/>
<funion>
<print mode="body"/>
<fosm-script>

B osmFile

o

Parameters

* About

w Advanced

{{geocodeArea:}} Territoire de Belfort

{{bbox}} or {{center}} | Canvas Extent + N ' OsmQuery

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

Reset

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

Directory

File prefix

Generate query

e[}verpa ss Turbo

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[highway](area.area);
way[highway](r.rel);
rel[highway](area.area);
rel[highway](r.rel);

);

(>3

out;

Run query

Documentation




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. Cleani/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

() *Untitled Project - QGIS
EB Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh MMQGIS [RSa=ti] Help

@ e m &= O BRx O BOPL - Q = [ EESl = - o -
Ctrl+Alt+G
it! [ Tous les fichiers | Avec. |P VL AL W A & = crnien DR

Layers B

i o e e Results Viewer Ctri+Alt+R

| Afe ¥ - = /' Edit Features In-Place
~ i v [l OsmQuery B
V| — OsmQuery B
V| © OsmQuery =)
-~
e

Use Grass / Vector (v.*) / v.clean algorithm
1

Processing Toolbox =[]
nan
) Search.
b & GDAL .
v GRASS
b Imagery (i)
} Miscellaneous (m*)
b Raster (r*)
¥ Vector (v¥)
@ vbuffer
@ vbuild.check
@ vbuildpolylines
@ vclass
@ vcluster
@\ vdbselect
@ vdecimate
Q v.delaunay
 vdissolve
Q vdistance
@ vdrape
@ vedit
@ vextract
@ vextrude
@ vgeneralize
@ vhull
@ vinascii
@ vindxf
@ vinedo




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 :

X

Tout sélectionner

Run
(3 v.clean () Sélection multiple
» [ ibreak
Parameters Log v.clea\ [ snap
[ rmdangle
Layer to clean Toolset for |7 chdangle
5/ depan [EPSG:2154] Sk ] [ rmbridge
O chbridge
Selected features only [ rmdupl
f | [ rmdac
Input feature type [optional] bpol
7 options selected [ prune
[J rmarea
Cleaning tool O rmline
2 options selected 0 msa
Threshold (comma separated for each tool) [optional]
0,0
p Advanced parameters

Annuler a sélection
Inverser la sélection

Cancel

Cleaned
dep90_clean

v/ Open output file after running algerithm
Errors
[Save to temporary file]

/| Open output file after running algerithm

0%

Run as Batch Process... Run

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)

n Close

) scale 1250318

i Magnifier 100%

» (@ Vector overlay
» @ Vector selection
b+ (@ Vectortable
» i GDAL
@ GRASS
¥ 4 Networks
¥ Analysis
» Computations
¥ Matrix
* Network
Auto-connectors
Build connectors
Build graph
Concatenate networks
Connect nodes to lines
Create individual networks arcs
GTFS import
Isolated nodes
Musliw individual network
Musliw timetable network
Prepare GTFS
Reverse arcs
Reverse selection geometries
# Update feld
Update links pole
Update links times
Update ti tj

P ®RR

oY)

Rotaton 00° |3/ ¥/ Render @ epscinss @




(=) Batch Processing - Update field

Parameters | Log
&+ =b8

Layer Field Type

q
m

String

4
m

String
String

q
M

String

4
(2]

String

S [w [ & [w [ [
4
(92l

4
m

String

Load layers on completion

Run as Single Process...

Autofill... - Autofill... - Autofill...

-

20
20
20
20
20
20

Size

Autofill...

Precision
Autofill...

Filter
Autofill...

Formula
Autofill...

-

mihjm|m|iMm|mn

1

AR ENENRENK]
mimimimim|m

Cancel

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

Precision : 5

10



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
#=b8
Layer
1 Autofill...
2/dep90_c
3/dep90_c
4/dep90_c
5/dep90_c
S:depgﬂic

Load layers on completion

Run as Single Process...

Field

- Autofill...

sens

-

longueur A

diffusion

impasse

walk_time

-

-

d |

-

(8
€
€
£
€

Type
Autofill...

String
Double
String
String

Double

Size Precision

- Autofill... Autofill... -
1 a 0 a |-
15 a g|s a3
1 a 0 a3
1 a 0 a >
15 a 5 a3
0%

Filter
Autofill...

-
-
-

-

x
Formula

- Autofill... -
E|r ~ e
S Slength - £
€3 ~||€
E|v ~ &

A l £ ‘5/909&’1’60/4000 - l £

Cancel

Close

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

5. Make motorways impassable

SCRIPT : Update field

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

use it again later)

FT

b GRAS

v 40 Networks
b Analysis
b Computations
b Matrix
* Network

Auto-connectors
4 Build connectors
Build graph
4 Concatenate netiorks
4% Comect nodes to s
4 Create individual networks arcs
# GTFSimport
# lalated nodes
Musliw individual network
Mgl timetable network
3 Prepare GTFS
Reverse arcs
3 Reverse selection geometries

Up  Becute..
' @R EclitRendering Styles for Outputs.
» § s

Q Batch Processing - Update field

Parameters Log

+=b8
Layer

1 Autofill...
2

3

4

5

6

7

Load layers on completion

Run as Single Process...

-

Field

Autofill...

-

-

-

-

Type

- Autofill...

mimimim|im|m

String
String
String
String
String
String

-

-

20
20
20
20
20
20

0%

Size
Autofill...

e

15
15
15
15
15
15

Precision
Autofill...

-

Filter
Autofill...

-
-
-

-

miMmimim|m|mn

Formula
Autofill...

1

4
mimjimimim|m

Cancel

Close
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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 : laisser le champ affiché 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)

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 :

() Traitement par lots - Mise 3 jour champ Ee
Par s | Jo
# = =]
Couche Champ Type Taille Précision Filtre Formule
DEPT_D1_Clean, < Se ~| & ||string ~ 20 =[5 2| ratway in (motorway, motarveay ik, ruk, trunk_ink) ~] [E][w ~|[€
DEPT_01_Clean, i ~ [ € string ~ 20 =[5 otorway. ok, trunk, trunk ink) M BE N B
DEPT_01_Cl [ € ||string ~ 20 15 otarway: dnk, truk, trunk_ink) and Tayer”is Nl ~JE] = M B
~| € |string ~ 20 =[5 otarvay. bk, trank, trank_ink) and Tayer"in (0) M BE N B
T]€ [[string ~ 20 =[5 M BE B
T]€ [[string ~ 20 =[5 M BE ™ 3
~| & ||string ~ |20 15 ~fel~ M B
[ charger les couches
0% Annuler
Exdauter =

6. Opposite direction preparation

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

SCRIPT : Reverse arcs ~ & Metworks
Analyses
Calculs

network : Open the network layer to reverse Matrice

* Reéseau

- Concaténer reseaux

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

reverted network: name of the reverse arcs layer B Créer graphe
Open output file after running algorithm Qgis. #¢ Import GTFS

& Inverser arcs

Connecter des points a des lignes

“0r Créer connecteurs

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.openstreetmap.org/wiki/Key:oneway for more details on one wayslinks and
https://wiki.openstreetmap.org/wiki/Key:cycleway for cycling facilities.

Result :
(2 Reverse Arcs X
»
Parameters | Log Reverse arcs
Network Reverse arc directions and update i, j and ij
/" dep80_c [EPSG:2154] = fields to preserve the graph consistency

Parameters:
+| Add to network?

Reverted network network : network layer (linear objects)

reverted network: name of the reverted

[Create temporary layer] network layer

V| Open output file after running algorithm add_to_network: if True adds the reverted
network to the initial one

0% Cancel

Run as Batch Process... Run Close
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https://wiki.openstreetmap.org/wiki/Key:cycleway
https://wiki.openstreetmap.org/wiki/Key:oneway

Only for bike network« need to be adapted depending on territories »

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

& oneway= ‘yes’ and highway in (‘primary’,’secondary’,’tertiary’,”primary link’,’secondary

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 “fromnode” and a “tonode” field
corresponding to the nodeld of the node layer

SCRIPT Build graph

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 :

I LA

Tertto float

v GOAL
Y § GRASS
v & Network

ks

b Analysis
+ Computations

b Matrix
* Network

k

Auta-comnectors
Build connectors

4 Buid graph

' ®/R
v § saca

4] ometon (000

Concatenate networks
Connect nodes to lines
Create individual networks arcs
GIFS import

Isolated nodes

Musliv individual network
Musli timetable network
Prepare GTFS

Reverse arcs

Reverse selction geometries
Update field

Update links pole

Update linkstimes

Update tij

14




(2 Build Graph

Farameters Log
Network
%/ dep90_c [EPSG:2154]

Direction [optional]

Node Id

Geographic string(unique)

Build graph

Build a graph from a linear layer (create
a node layer, i and j fields filled with
node id at start and end node) taking into
account the direction of flows
Parameters:

network : Network layer (linear objects)

prefix: prefix for node ids (ex: 'MAF' and

n° 12563 => MAP12563)
Prefix [optional]
node_id: the format of the node_id
|m string: number series or geographic
string (unigueid 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

/| Open output file after running algorithm

0% Cancel

Run as Batch Process... Run Close

Example of travel times in slopes for bike networks (to be adapted depending on the territory) with update
fields command

case when « incline » = ‘up’ then $length*60/8000

when « incline » = ‘down’ then $length*60/24000

when « incline » = ‘-8 %’ then $length*60/32000

when « incline » = ‘10 %’ then $length*60/4000

when « incline » = ‘8 %’ then $length*60/4000

when « incline » = *-10 %’ then $length*60/32000

else NULL

END

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

4 Texttofloat

v d GDAL
Load road network layer s
. . P . ¥ 47 Networks
Run “Musliw individual network” script Y s
b Computations
Road network : road network layer " et
. . o ¥ Network
Sens : “sens” of direction field # Auo-comedors
. . . 3¢ Build connectors
Tlme . Walk-tlme %¢ Build graph

4+ Concatenate networks
4k Connect nodes to lines
4 Create individual networks arcs

Length : longueur
i-node : i

. . ¢ GTFS import
]-IlOde . ] 4 Isolated nodes
; :
Time category id : keep default value YT ———
4% Prepare GTFS

Time period id : keep default value

4¢ Reverse arcs

4% Reverse selection geometries

4 Update field

4 Update links pole

4 Update links times

4 Update titj 15
' ®RR
r @ shGA

v

N sl 1amn v @ vagfer 100% 3| Roton 00° 3V Render Sescoie @



Start time : keep default value
End time : keep default value
Calendar : keep default value

Arc label : highway
Mode : m (si marche)

Musliw network: save file (with .txt extension)

Run

() Réseau Musliw transport individuel

& d - -
Paramétres  Journal Réseau Musliw transport
Réseau routier individuel
o -
'/ DEPT_01_Clean_Voirie_2sens [EP5G:215 o .
ks == = = P 4l @ Généére un réseau Musliw de mode individuel
Entité(s) sélectionnée(s) uniguement (voiture, marche, véla,...)a partir d'une couche
R réseau (pbjets linéaires)
Fenétre (xmin, xmax, ymin, ymax)
| | Paramétres:
Sens réseau routier: couche réseau routier( objets
linéaires)
abe Sens R - - -
fenétre: aire de génération (peut &tre une sous
Temps partie du réseau global)
1.2 Tps_marche ~ sens: sens de drculation (0" interdit, '1' sen
sunigue sens de la géométrie, '2'sens unigue sens
Longueur inverse de la géométrie, 'I'double sens
12 Longueur ~ temps: temps de parcours sur larc
inade longueur: longueur de l'arc
abe
! e i-node: identifiant noeud i
-node
U j-node: identifiant noeud j
abcj ad . .
id période: identifiant de |a période
1d Période:
| | id palge horaire: identifiant de la plage horaire
-1
heure début:heure de début de la plage horaire
1d plage horaire
|*1 | heure fin: heure fin de la plage horaire
Heure début calendrier: calendrier de la plage horaire (ex:
| | 'O0000NM tous les jours sauf samedi et dimanche
-1
texte arc: libellé arc
Heure fin
| 1 | mode: identifiant de mode pour le calcul de plus
. courts chemins multimodal
Calend
Slendner réseau Musliv: Nom du réseau Musliv généré (bt
[ || |79
Texte arc
abc highway ~
Made
[ MR
Reéseau Musliv
|[E|'v|'egish er dans un fichier temporaire] |

Enregistrer dans un fichier temporaire
Enregistrer vers un fichier...
Changer I'encedage du fichier (System)...

Exécuter comme processus de lot. Close

9. Suppress isolated nodes (nodes which are unreachable/ hon
connected to the main graph))

SCRIPT Isolated nodes

* Metwork

<Al -
Nodes: open nodes layer W Auto-connectors

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...

e

“¢ Build connectors
4% Build graph
¢ Concatenate networks

45k 40k 40

< Connect nodes to lines
'E";E' Create individual networks..,
4 GTFS import
4% Musliw individual network
4% Musliw timetable network

alld ———

-

-
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(&) Isolated Modes X
Fs
Parameters | Log Isolated nodes
Modes
— Create a layer of connected nodes from a nodes
|G:,PED_DP.EAL,.fzn19fvoirie_QgistEPT_GU_Disefnneud_ﬁn.shp - | | .. || |laver (ex: generated by the build graph algorithm)
- and a Muslivw netwaork. The algorithm build the
Mode Id different graphs corresponding to the Musliw
network
| abc qum - |
) and create a node layer corresponding to the
Musliv network graph having the largest number of nodes. The
) _ interest of this algorithm is to analyse the
b_DREAL‘I,ZU19\.Marche_'u'P_Musllw\reseau_marme_DEF‘T_ﬁﬂ.txt < | | |_| connections of graph and
el to prevent a Musliw computation based on an
[0 |:| isolated node
Connected nodes Parameters:
lEALJZU19,N-::irie_Qgi5fDEF‘T_GU_Disefconnected_nodes_ﬁﬂ.gpkg | | .._l Modes: nodes layer (ex: generated by the build
T graph algorithm )
v Open output file after running algorithm
Mode id: Field that contains the node Id
Connected nodes
Muszliv Metwark: A Musliw netwaork with
Python identifier corresponding node id corresponding to the nodes
"NOEUDS._UTILES' layer id
Metwork Id: Mumber of the netwark graph to
select for conencted nodes (networks are sorted
by the number of connected nodes, 0 (default
value) is the largest
e tmid e min Blmrme s e o b e s i
| 0% | Cancel
|Run as Batch Process... | | Run | | Close |

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

networks.

() lsolated Nodes *
F.
Parameters | Log | Isolated nodes
GIS version: 3,14, 1-Pi =
gGIS ;Deuzliljrgw'ision: deEIISdEub}'ld Create a layer of connected nodes from a nodes
Ot version: 5.11.2 layer {ex: generated by the build graph algorithm])
GDAL version: 3.0.4 and a Muslivw network. The algorithm build the
CEOS version: 3.8, 1-CAPT-1,12.3 different graphs corresponding to the Musliv
PROI version: Rel, 6.3.2, May 1st, 2020 network
Pﬂrlooe?ﬂr:grjna!:g[;gzrtnéﬁ les' starti and create a node layer corresponding to the
InDut Darameters: ng..- graph having the largest number of nodes. The
i D?NE?}E - " ‘pum'  "MOEUDS '@-/BD DREAL/2015/ interest of this algorithm is to analyse the
Voirie Dgis/DEPT_£0_Oise/noeud €0.shp', connections of graph and
'HOEUDS_UTILES "G:/BD_DRERL/Z015/Voirie Qgis/ to prevent a Musliw computation based on an
DEPT_&0_0Oise/connected nodes &0._gpkg', isolated node
'NUM RESERU" : 0O, 'RESEAU" 'G:WABD _DRERLMNYZ015Y
WMarche VP _Musliwh‘reseau marche DEFT_&0.txt' } Parameters:
Analyse des graphes... Modes: nodes layer (ex: generated by the build
y araph
Au total il v a 59 réseaux disjoints graph algorithm )
Réseau 0: 94931 noeuds connectés
Réseau 1t 133 noeuds connectés Mode id: Field that contains the node Id
Rézeau 2: 32 noeuds connectés : : )
Réseau 3: 31 noeuds connectss Muslive Metwork: A Musliw network with
Réseau 4 79 nocuds connectss corresponding node id corresponding to the nodes
Réseau 5: 27 nosuds connectss layer id
Re 6: 20 d cte
F‘.E:::E 7. 18 :gzﬂd: g::zcté: Metwaork Id: Mumber of the network graph to
Réseau 8 16 noeuds connectés select for conencted nodes (networks are sorted
Réseau 9 15 noeuds connectss = by the number of connected nodes, 0 (default
: . value) is the largest
. |
E :I i dmid mmdmms Blores o Hem s bmab madme e
| 0% | Cancel
|Run as Batch Process .. | Change Parameters | | Close |
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10. Prepare GTFS — From a raw GTFS (nhon prepared for Musliw)

SCRIPT Prepare GTFS - 4> Networks
Right click on the script/ Execute as batch process b Analysis
» Computations
¥ Matrix
GTES source folder: Select the source directory (where are located the * Network
GTFS fﬂeS) : : * Auto-connectors
. . . ¢ Build connectors
Network Id : AE (AE example for Lille Airport bus line) % Build graph
Extract stop_id ? : Non (select Yes if you want to modify the stop_id # Concatenate networks
String with a formula) : - Connect nodes to lines
Exctract formula : write the formula: Ignored when “Extract % Create individual networks...
T o GTFS import
stop_id?” is not checked % Isolated nodes
GTFS output folder : Save result in the output folder. Example # Musliw individual network
« GTFS » folder 4 Musliw timetable network
Run
- Reverse arcs
4% Reverse selection geometries
4 Update field
Result:
() Batch Processing - Prepare GTFS *
Parameters Log
= =
GTFS source folder Network Id Extract stop_id? Extract formula GTFS output folder
1 Autafill... . Autofill... . Autofill.. . Autofill... . Auvtofill...
2\20159\=ources\AE . |AE Mo * | [-8] G:/BD_DREAL/2019/GTFS
3/ 2019 \sources1BY .. By ['no = | G./BD_DREAL/2019/GTFS |
Load layers on completion
| 0% Cancel
Run as Single Process... Run Close

11. Generation of a PT network (Generation of a PT timetable for PT
territorial accessibility)

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

18



» AE » GTFS » AE

Mam Modifié le Type Taille
|:] calendar.txt 19/04/2019 15:37 Document texte
= Ouvri

= routes.txt 19/04/2019 15:37 Document texte m"_-"

|J stop_times.td 19/04/2019 15:37 Document texte Imprimer

|:] stops.bd 9/04/201915:37 Document texte S

= trips.bet 19/04/201915:37  Document texte s >
CRC SHA >

[ Editwith Notepad++

- %7 Networks

| b Analysis
+ Computations

‘ b Matrix

* MNetwork
4 Auto-connectors
4% Build connectors

4% Build graph

4 Concatenate networks

4 Connect nodes to lines

§> Create individual networks...

GTES 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

|
|
SCRIPT Musliw timetable network |
|
|
|

week period, but you can choose any day and any period duration) ¥ GTFS import
Calendar end: enter the last day of the period ( sunday for a typical week 3 lsolated nodes
. I ¢ Musliw individual network
period)
Lines based network: checked by default for most uses | 4 Prepare GTFS

4" Reversearcs

Musliw timetable network : Save Muslwiwnetwork name as (with .txt
extension) — Example AE.txt

| 4% Reverse selection geometries
4% Update field

Run 4% Update links pole
4 Update links times
4% Updatetitj
() Musliw Timetable Network >
’ - -
Parameters Log Musliw timetable network
GTFS folder o
Generates a Musliw timetable netwark from GTFS
G\BD_DREAL\2019\GTFSIAE &8 data {(using prepare_GTFS script before is
recommended)
Calendar start
Parameters:
10/06/2019

GTFs folder : GTFS folder
Calendar end

16/06/2013 calendar start: date of the first day of the period

7] Line based networ? caldendar_end: dat of the last day of the periode
ine based netwark?

Musliw timetable network musliv_timetable_netwark: name of the
generated Muslivw network file

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

| 0% Cancel

Run as Batch Process... Fun | Close
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12. Import PT stops in QGIS

SCRIPT GTFS 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)

GTFS 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 :

! Batch Processing - GTFS import

Parameters Log

& = H

GTFS Folder Calendar start Calendar end Start time End time
1 Autofill.. . Autofill.. : Autofill. . Autofill.. . Autofill.. .
2EAL\2018\GTFS\AE .. | 1070672019 116/06/2019 | 00:00:00 [23:50:50

Load layers on completion

0%

Run as Single Process...

x
Table names CRS Encoding OQuput folder
B Autofill.. . Autofill.. . Autofill.. . Autofill.. .
AE EP5G:2154 - RGFO ~ l o4 | utf_8 sig G:/BD_DREAL/2019/TC_Qgis/SHP
Run Close

20



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)
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)

=) Batch Processing - Build connectors

Parameters Log

B = 8

Stops Stop_id i-text i-mode MNodes node_id Jj-text
1 Autofill... . Autofill.. . Autofill.. . Autofill... . Autofill.. . Autofill... . Autofill..
2| G/BDDRE ~ | Ty | ...| abc ident -t t G/BDDRE ~ | Ty | ...  |m

Load layers on completion

0% Cancel

Run as Single Process... Run Close
! Batch Processing - Build connectors =
Parameters Log
= B
j-mode Radius(m) Speed Maximum number Connectors file
1 Autofill... . Autofill... - Autofill... - Autofill... - Autofill...
2im 1000,000000 = | 4,000000 =1 - | G:/BD_DREAL/2019/Connecteurs/connecteurs_AE.gpkg
] 3
Load layers on completion
0% Cancel
Run as Single Process.. Run Cloze




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 :

Q Concatenate Metworks

Parameters Log

Metwork elements folder

Global netwark

* bt

0%

Fun as Batch Process...

Concatenate networks

Concatenate Muslivw networks elements,
timetable based network elements, indivudal
modes elements and connector elements in order
to generate a global multimodal network as input
for Muslive tool

Parameters:

network elements folder @ Musliw netwaorks
elements folder

Cancel

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 :
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...

select directly in Qgis the end

1

Day

Q Musliw Simple Matrix

Parameters Log
Modes
G:/BD_DREAL 2020/ Moeuds/HDF _noeuds.shp ~ @gj) ‘% —
Selected features only

Node ID

abc num
Trip start
707041,585501,7061563,229501 [EPSG:2154]
Trip end [optional]
705416.737243,7059938, 381243 [EP5G: 2154]
Demand

1,000000

Time

09:00:00

Departure fArrival
Arrival

Write Mode
Write

Muslive matrix

[Save to temporary file]

Run as Batch Process...

Musliw simple matrix

Generates a Musliw matrix from dicking on 2 nodes to
define an origin{1st point)-destination{2nd point)

Parameters:

MNodes: nodes layer (corresponding to the routing arc

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

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

= Time : Time of earliest departure or latest arrival
Departure/Arrival: Departure (from Start point to
= end point forward) - Arrival (from end point to start
point backward)
Write mode: Write erase filname if existsf Append
add trip definition at the end of the file
Muslivw matrix: Musliw matrix name (text file with =~
- separator
0% Cancel

Close

16. Musliw parameters file

* < Metworks
k Analysis
= Computations
4 Musliw comput

¥ Matrix
F Metwork

SCRIPT Musliw parameters

Computations

Individual mode speed factor : 0,25 for cycling

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

[Envegistrer dans un fier temporaire]

(& Musliw Parameters

Parameters | Log
In vehide weight

1
Waiting weight

1
Individual modes weight

15
Boarding weight

3
Individual mode speed factor

1
Minimum transfer delay

2
Maximum transfer delay

50
Extra day duration

0 =
Max. individual time budget

50,000000 4
Maximum generalized time

1500,000000 4
Toll weight

o
Output fiter [optional]

Output links times?
Without timetable links ~
V| Prohibited U-turns?
Vv Output paths?
Output services?
Output transfers?
Output node times?
Algorithm scale?
20 2
Algorithm exponent?

2 -

Run as Batch Process..

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

Parameters:

In vehide weight : weight factor for travel ime in vehide (tme baseds mode e.g bus, tram, train, metro,

airplane, ferry

Waiting weight: weight factor for waiting time

Indvidual mode weight : weight factor for individual modes travel fimes (. car, walking, cyciing, ...)
Baarding weight: weight factor for boarding tme

Individual mode speed factor: hamathetic factor that apply to the individual travel tmes

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: 50 means that you wil not be able to take
atrain that leaves more that 60 minutes after you arrive)

Extra day duration: By default Musiw takes only into account timetable of the day selected in the matrix. If
you can extend with the tmetable of the day after (i departure) or the day before (arrival) your must enter
1

Max. indiviudal time budegt: The algarithm path will not explare shartest paths that have a individual tme
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

Tol weight: weight factor for toll attribute

Output fiter: spedify the type of ks you want in the reports (empty wil cutput allinks ex: metrofbus|ram
will export only metro , bus and tram lines

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

Profibited 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: Checkif you want to have detaied 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 detalled outputs at node level
Algarithm 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 flle to be used in musliw computation

0% Cancel

Close




17. Musliw computation

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

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

Musliw time : temps

Arc time : Tps_marche

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_velo » 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} Musliw Computation >
Parameters | Log Musliw computation
Muslive network:
Perform a calculation of multimodal accessibility and
iodal\Reseau_Multimodal_light_20139.txt €3 routing
Muslive matrix Can download the Muslic.exe binary for multimodal
routing and accessibility computation (if checked)
_modele_resmultimodal_light\matrice. bt &

) Produce output files (semi-column separated files (if
Muslivv parameters selected in parameters):
ight'parametre_res_multimodal_light. bet . Origin destination results file *_od. tut”

P [ [riaE] . Cumulative times on arcs "_temps. tat” {usefull for
isochron maps)
v | Accept to download Musliw binary from Github - Detailed paths *_chemins. txt
Output . Assignment results file on links ™_aff. tet”
[Save to temparary file] . Log file "_log. et
. Parameters files "_param. txt”
ronulia on cocuicon ® ooricon E X b’
0% Cancel
Run as Batch Process... Run | Close
() Update TiTj b
3
Parameters | Log Update ti tj
MNetwark
Fead the travel imes file ", _temps. tt” computed by Musliw
G:/BD_DREAL/2020/script_modele_resmultic and creates (if they don't exist) in the network layer fields
— — — where i-node and j-node travel times are saved
Travel times file
Parameters:
=_resmultimodal_lightyresult_iso_temps.tet €3
layer : network layer (linear objects)
Muslivi time
travel times file: travel times text file ..._temps. txt generated
temps by Muslivw
FrElnnE muslive time: Musliv travel time field where travel time is
1.2 Tps_marche - saved (temps' in general)
Departure/arrival arc time: arc travel time
Arrival - departure (arrival: departure if "d”™ in Musliw matrix, arrival if
i-node time
s i_node time: travel time at i-node field
& l )
jnode time; travel time at j-node field
j-node time
- - initial/final waiting time: in order to take into account or not
g *||€ inital/final waiting time (tatt1)
Initial/final waiting time?
| 0% Cancel
Run as Batch Process... Run | Cloze
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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.

(2} Update Links Times

Parameters Log
Netwark

Trawvel times file

Extent
383,6980320.8166,7128182,0081 [EPSG:2154]

i-node time
& || €
j-node time
o ~ || E

Initial/final waiting time?

0%

Run as Batch Process...

*

Update links times

Read the travel times file ™., _temps. t«t™ computed by Musliv
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 (inear objects)

travel times file: travel times text file ..._temps. bt generated
by Muslivw

fenétre: fenétre déterminants les arcs & mettre & jour (seuls
ceux & lintérieur seront mis & jour)

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

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

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

Cancel

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.

@ Update Links Pole

Parameters Log
Metwark

Travel times file

Extent

333,6930320.8166,7128182.0051 [EPSG:2154]
Departure farrival

Departure =
Intermodality node

Inter * || &

Origin node

o} * || &
0%

Run as Batch Process. .

X

Update links pole

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

network : network layer (inear 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; initialf final node of intermodality
{depends on arrival fdeparture 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

= <* Networks
= Analysis
4 Get link flows data
4 indicators by link
4% indicators by link and day
4 indicators by node

%F indicators by node and day
%F indicators by OD
& lsovalue polygons

Isovalue polygons

Algorithm 10:

. ‘Metworks:isovalues_pol
40 Shift lines -
¢ Spatial aggregation

5 Variahle huffer nnlvanne

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

MNetwork

G:/BD_DREAL/2020/script_modele_resmi

Window

3,6930320.8166,7128182.0081 [EPSG:2154]

i-cost
1.24
jcost
124
Direction
abc Seng
Spread
abe Diffusion
Impassibility
abc Impasse
Pixels nb x
200
Pixels nb y
200
Pixel size x
-1,000000
Pixel size y
-1,000000
Decimals
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

j-node : 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 bath
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 v : 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)

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

radius : search radius m inside blocks

spread speed @ speeed of spread inside blacks in kmjh (50 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




(&) Isovalue Polygons x
Parameters | Log | Isovalue polygons
20 Isoval u e OI 0 n S Raster Generates isovalue polygons from a rester layer (gx: in order
. —ng_ [G:,-'pot.bele,-‘rxS_ADEP.mg - ] E] to genarate isochrones areas)
Band Parameters:
SCRIPT Isovalue polygons [Band 1 (Red) ot ] raster: input raster layer name
and: band to compu
Min band: band to te
10,000000 |¢] mir: minimum isovalue area to generate
Raster : raster layer -
I max: maximum isovalue area to generate
Band : 1 (60,0000 2| |. )
. interval: step between each isovalue
M 0 i ~l| |inte I: step betw ch I
1 . . & : no_value: value corresponding to the raster no_value
Max : 60 (depends on the duration) | 10,000000 B
. . palygons: True= genarates polygons: False generates
Interval : 10 (iso-value interval) No Value Palyiines
No value : let default value [—9999,000000 |:] individual values: if checked generate a polygan for sach
individual raster value {no interpolation)
. 1 V| Polygons
POlygons . CheCk 1t ) result: name of the resulted isovalue polygons layer
Individual values: check only for R
individual value analysis fsovalue polygons
. l[Create tempaorary layer] ] E]
Contours iso-valeurs : save layer as..
Open output file after running algorithm
’ 0% l | Cancel |
o[ o

Isochrone example

Arrivée 19h30

[ moins de 10 min

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

7] moins de 50 min

Accessibilité cinéma Compiégne

Bl o oo DR T i A B
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Partie 3 : To go further...

21. Compute population inside iso-value polygons

v 4 Networks
SCRIPT Spatial aggregation = Analysis

indicators by link

-

AR . / . . 4% indicators by link and day
Open an administrative layer with a population field 2% indicators by node

Open the iso-value polygons layer

3

indicators by OD

i

0 Isovalue polygons

o

4% Path analysis

4 Routes
¥ Shift lines

25 Get link flows data

¢ Linear interpolation

% indicators by node and day

Spatial aggregation

45 Variable buffer pelygons

@ Spatial Aggregation

Parameters Log

Polygons : select the iso-value polygons layer

Id : polygon id (corresponding to the threshold P:’_.lfi::;vant_l S—— .
defined in the polygons layer .

Source : administrative layer anc g

Variable : field name containing the population | | souc

data G:/Qagis/Geoflajcommunes_france.shp

Aggregator : sum (to sum). Choose between sum, | |l

mean, minimum, maximum 123 POPULATION
A to
Output : save result as (polygons layer) e
sum
Output

[Create temporary layer]

¥ | Open output file after running algorithm

Run as Batch Process...

0%

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)

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

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

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

Cancel

Run | Close

Results
(2} Sortie : Total des entités: 4, filtrées: 4, sélectionnées: 0 — O =
J ) i e g LT B S D »
id POPULATION

1 0,00000 £21,01899

2 5,00000 2381,86852

3 10,00000 507868296

4 15,00000 5542 47301

T Montrer toutes les entités, EI
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B- Production of a PT services offer
(example : french regional railways
offer

1. Get the theoretical offer on the SNCF open data website

(https://data.sncf.com/explore/?sort=modified )

Fichier Edltl(‘ﬂ Affichage Historique Marque-pages Outils ?
B5 Explore —SNCFOpenData X o

&« c ‘@ | DLO N Whitps://data.sncf.com/explore/?sort=modified R ﬁ :If N o ® @

Lt Les plus visités @ Débuter avec Firefox Mijnwoordenboek | Ve.. T Plateforme pédagogig... <?‘ Le baréme des resscur... B3 Offre de formation du.. () Click q'? ESPRIM : Perturbation... »

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 Folitique des cookies pour en savoir plus. Merci de cliquer sur le bouten pour donner votre

consentement. | J'accepte

&+ Inscription % Connexion

m ACCEDERAL'APISNCF  DATA CGU  CONTACT
OPEN DATA

216 jeux de données Horaires des lignes TER BB Tebleau
& Export

Horaires des lignes TER au format GTFS.
Tri des jeux Récemment mo 0 AP

Producteur TER
Modifié  Populaires De AaZ i Licence Open Database License (ODbL)

1 élément

Données
m E—

Trouver un jeu de donnée Q . . .
J Horaires des Tram-Train TER Pays de la Loire B8 Tebleau

& Export

£ AP

Vue Horaires des lignes Tram-Train TER Pays de la Loire au format GTFS.

Ll Analyse Producteur TER

@ Carte Licence Open Database License (ODbL)
Données 1 élément

4l Image

@& Vue personnalisée GTFS | Pays de la Laire

Modifié

2014 Horaires des lignes Intercités 8 Tebleau
3 E
013 Horaires des lignes Intercités au format GTFS. wm Export

2016 oG AP
Producteur Intercités
2017

Licence Open Database License (ODbL)
2018 Données 1 élément

2019

Producteur

SNCF Réseau, DIRECTION 55 _ _ -
FINANCE ACHATS Horaires des lignes Transilien & 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



https://data.sncf.com/explore/?sort=modified

Fichier Editioﬂ Affichage Historique Marque-pages Qutils

2
BB Horaires des lignes TER — SNC X

< ¢ @

@ & https://data.snef.com/explore/dataset/sncf-ter-gtfs/table/

- @ ¢

£t Les plus visités @ Débuter avec Firefox Mijnwoerdenboek | Ve.. T Plateforme pédagogiq.. < Le baréme des ressour.. B3 Offre de formation du .. (G} Click 1?’ ESPRIM : Perturbation

@ ACCEDER A L'APISNCF  DATA  CGU
OPEN DATA

CONTACT

Horaires des lignes TER

Aucun filtre actif B Tableau

1 Heraires des lignes TER
Rechercher... Q

Donnees format Download
GTFS

expaort-ter-gtfs-last zip

Partager

ntegrer

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

Accept website policy

Cuverture de export-ter-gtfs-last.zip

Vious 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 ?

() Duvrir avec Explorateur Windows (par défaut)

@Egnregistrer le fichier

[ Toujours effectuer cette action pour ce type de fichier

OK

Annuler

Save and unpack the archive in a directory
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2. GTFS 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.

(2 Prepare GTFS X

Parameters Log Prepa re GTFS

GTFS source folder Scan a GTFS Folder and generates a well-formated

G:\Telechargements\SNCF_20200615 all .. GTFS consistent with Musliw in particular for lines

Metwork Id Farameters:

TER GTFS source folder: the folder of the GTFS source
files

| Extract stop_id?
GTFS destination folder: folder of the Musliv well

Extract formula formated GTFS

[-8:] Network id: id in order to differenciate networks
(line ID, stop ID,...} (ex: LI and 15696 -> stop_id

GTFS output folder L1i5606

: L

G:\poubelle . 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:]="87256315"

0% Cancel
Run as Batch Process... Run Close

The script generates a new GTFS dataset compliant with networks algorithms

= | G\poubelle\TER - O X

Fiﬂzr Accueil Partage Affichage %
H S v
* Couper’ X - @ L Ouvrir FH sélectionner tout
] T

Wl Copier le chemin d'accés Modifier Aucun
Epingler 3 Copier Coller Déplacer Copier Supprimer Renommer Nouveau Propriétés
ping P J:] Caller le raccourci P P pp‘ p'

Accés rapide vers vers dossier @ Historique DD Inverser la sélection
Presse-papiers Organiser Mouveau Ouvrir Sélectionner
« v 4 » CePC » Crocovert (G) > poubelle > TER ~ U Rechercherdans: TER R
- MT (Central, Affaires) ~ Nom . ~ Maodifié le Type
- PRFB Hauts-de-France_a_deplacer_dans_affaires ! D calendar.txt 16/07/2019 1023 Document te
- Quickstart_python folium [E| calendar_dates.txt 16/07/2019 10:23 Document te
. Ressources de formation et d'utilisation BOX D routes.tit 16/07/2019 10:23 Document te
@ OneDrive D stop_times.txt 16/07/2019 10:23 Document te
2 M. Patrick PALMIER D stops.txt 16/07/2019 10:23 Document te:
W Ce PC D trips.tut 16/07/2019 10:23 Document te
I Bureau
@ Documents
&= Images
J" Musigue
- Objets 3D
¥ Téléchargements
B videos
128 Windewe () <2 )| < &

6 élément(s) =
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3. GTFS import in Qgis

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

offer in Qgis

s GDAL

& GRASS

% Models

“> Networks
Analysis
Computations
Matrix

{ v v

{ vyvvw

Metwork

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

GTFS import
Isolated nodes

Connect nodes to...
Create individual ...

Musliw individual...
Musliw timetable ...

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 Log
GTFS Folder
G:\poubelle\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
G:\poubelle\TER_SIG

Run as Batch Process...

&

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)

Farameters:
GTFS_folder : GTFS folder path

calendar start: calendar date of the first day of the
period (dd/mm/YY¥Y)

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

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

encoding: encoding

Cancel

Run Close
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4. View stops

Load in Qgis the « _stops.shp » layer which contains re

gional railways services stops

Q Data Source Manager | Browser

Browser

OR~TEO

77 Qgis

[ 7 reseau_A

[ reseau_B

[ sK

[ SNCF

|7 sq_data_test

™ TER

™ TER_SIG
(= TER_arcs.shp
(= TER_lines.shp
P TER_stops.shp

[ test

|7 test_gps

[ TR

[ vp

[§] 2015.zip

[§] 2016.zip

[§] 2017.zip

[§] 2018.zip

2 A_arcs.shp

2 Allinesshp

| Browser

- Vector

* Raster
» M

3
3
3
3
3
* Delimited 4
3

-

= Oracle

DB2 ;
- DB2
Virtual
Layer

A
WMS/

* WMTS

Results (zoom in Lille regional area)

@ *acces_lille_matin — QGIS = X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh MMQGIS Progessing Help
..... = ‘ =
DeosrsRPPra RBLINOR AEEFI=-- td
nGQ\V.aw @ 4/ i G- QAR °m
= - E-e-0-
o Layers G e M_{m{ ‘M'sg:\ G‘w % /’—/m:‘\ o e | Processing Toolbox [
S eeawmTe » i \ —= Dehattinpnde N mikerbien - NON=RIC AEN
¥ v/ e TERSstops f TS pepiped YR ebbeke TtopdES N Wew [ Q Search...
~ | 5 OSM Standard Lo Renirge Sl \\n. Dentergem // | (R Mt'f.”‘!”" : a/n Z 8%} @ Vector creation E
[’n imnsier | 2gte /e O 5‘2:':_‘:::33%3%‘ e s /.75 » @ Vector general
Moorslede \ | P / = / . “""ﬁ!:'ueuz » @ Vector geometry
Popines ~Izrggg / “'f‘““( o oy oussttve | b @ Vector overlay
P{:recgl:;:;lrl oL i JN AT || » @ Vector selection
des Caps \ Neuuﬂnnu Sciheni p b }, 4 Geiasrgsbergen » @ Vector table
et marals M | rene R S » @ Vector til
ez, “““’"*"""’immn\ “' A Bt hdturel 4N S DA e
e Soinus s A VS e » & GDAL
M N i L i ogdy)
X - /_,Jg;fw / » & GRASS
) - \\ s ! = huf < 4 » ¥ Models
: B s O R " 4 Nevors
/ \u o b Analysis
“pardnarure! o } ai®e. um)t Sene"(' ‘,Sg.:..)we-s b Computations
'ij 7n des he r\., la-Buisshdr \ —~TAu wmvg & nmur » Matrix
fsluafres | / oo -\Lcnuvcwlzs ;} _{‘-L ~ Network
Sicards / f Bulye J ) 4 ## Auto-connectors
il Berck \ A A mmw\ B e o o 4% Build connectors
mér d'Gpate \ { - Hesdin e A o ## Build graph
.- ‘i?g Fam s geure: Weus ## Concatenate net...
T i RS ## Connect nodes to...
C ° ,r Walcour, | Florennes 3 Create individual ...
o} B 4% GTFS import
4{ Phillgpeaie
Can@iai 7

3% Isolated nodes

3% Musliw individual...
3 Musliw timetable ...
3 Prepare GTFS

¢
~ ]
5 1
Forcfiature!
Virolg Hermeron |
oavin

; i iy 3 Reverse arcs
v AAJm K 4% Reverse selection ...
s \ % Update field
S ige 7 < f. X ## Update links pole
e K Ao A A 4% Update links times
2 iy % = /) 4# Update ti tj
A: N <T.\ S B s | | \K L > ®R
D N
/ s\ \ ,-’Q\\( r & SAGA
_— —————. L] S L WETTE i -
| @ Type to locate (ctri+k) Getting tiles. Coordinate| 707446,7056286 | Scale|1:846736 ~ | [ Magnifier| 100% %/ Rotation [00°  [2| v Render @ epscioisa @
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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

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

VeppRP RAAGBLODORZ @ BT -

Gare de Roubaix

>3 1+
RBP4 w B J =4 A gEggy QAR An B
M-8-0-
Layers B®
O v o %Y a-
% | vl ® IER stops

- = osMm standard

.GE re de Armentiéres .Gare de Wambrechies

Sare de Marquette
Gare de Pérenchies
.Gare de La Madeleine (Nord)
Sare de St-André (Nord)

.Gare de Lille Europe

“Gare de Lille Flandres

Gare de Hellemm_es ®

Gare de Lille CHR Gare de Mont de Termefare e Lezennes
e * N Gare de Lille Porte de Douai
Gare de Loos I&s Lille &

«Gare de Haubourdin Sare de Ronchin

Gare de Santes Sare de Lesquin

.Gare de Wattignies Templemars
.Gare de Wavrin

Gare de La Fontaine (Nord)

Sare de Croix I'Allumette

Sare de Croix Wasquehal

Gare de Annappes
e
Gare de Ascq

Gare de Baisieux

.Gare de Fretin (Nord)

Gare de Don Sainghin

.Gare de Marquillies .Gare de Seclin

Q Type to locate (Cirl+) Getting tiles.

Coordinate| 690733,7063208 | R Scale|1:105842 ~

.Gare de Ennevelin

@ Magnifier| 100% < | Rotation |0,0°

- X
Processing Toolbox EE]
L L SCR-NEARN
Q. search..
» @ Vector creation =

» (@ Vector general
» @ Vector geometry
» (@ Vector overlay
» @ Vector selection
» G Vector table

b Q@ Vector tiles

v <> Networks
Analysis
Computations
Matrix
Network

Auto-connectors
Build connectors
Build graph
Concatenate net...
Connect nodes to...
Create individual ...
## GTFS import
Isolated nodes
Musliw individual...
Musliw timetable ...
Prepare GTFS
Reverse arcs
Reverse selection ...
Update field
Update links pole
Update links times
Update ti tj

r ®RR
» & SAGA

4|V Render & psciisa @

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
aly Q Search... || Show Help
:{ nom, 'Gare de',"'"'}) left -
length
lower
Ipad

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 v F

Preview: 'Chailly-Boissy-Chatel'

4 »

function regexp_replace

Returns a string with the supplied
regular expression replaced.

Syntax

regexp_replace (input_string, regex,
replacement)
Arguments
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 |~

regex

replacement

0K Cancel

Help
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Result
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Matrix

Network
¥+ Auto-connectors
3% Build connectors
4% Build graph
3% Concatenate net...
3 Connect nodes to...
4% Create individual ...
3 GTFs import
3¢ Isolated nodes
3% Musliw individual...
3% Musliw timetable ...
3 Prepare GTFS.
3 Reverse arcs
3 Reverse selection ...
3 Update field
3¢ Update links pole
3% Update links times
3 Update ti

r @R

b & SAGA

«

(v
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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.

G' Information

‘:‘C‘\_ Source

« Symbology

() Expression String Builder

Expression Function Editor
B[] LA
@value * sartl( )

=t T ) W
Expected format: double [ 0.0]
Feature | Chailly-Boissy-Chatel v

Preview: NULL

L Search... | |Show Values

Conversions -

Custom
Date and Time
Fields and Values
NULL
abe jdent
abc nom
1.2 int_tot
1.2 gut_tot
1.2 in_mon-fri
1.2 gut_mon-fr

(v v~

1.2 in_sat
1.2 gut_sat
1.2 in_sun
1.2 gut_sun
b Files and Paths
b‘ » Fuzzy Matching

» General -

group field

Double-click to add field name to
expression string.

Right-Click on field name to open
context menu sample value loading
options.

Notes

Values | QU Search...
All Unique 10 Samples
0K Cancel Help

(2} Layer Properties — TER_stops — Symbology

E Single symbol

~ @ Marker

yer type Simple marker

2,000000

Solid Line
Hairline
] a Bevel

0,00 °

x | 0,000000

y | 0,000000

r Rendering

-

@ Simple marker

oK

Millimeters

= | | Millimeters

| (4

Cancel

Millimeters

Apply

v

-

4 4

4

(@

v

4

o @

=

i

‘m

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

36




() Data Source Manager | Explorateur | Explorateur x

| 7 explorateur Browser
Vs GRT*O

g Vecteur v 3 oM =
b [ patrick.palmier
v [ Perso

- Raster
5 poubelle
v 72015
o v [ 2016
Texte Délimité v [ 2017
ackage Lo
v [OFL

o b [ hitp%3a%2fi2fdownload.osges.org%2fosgeodw izt
+

ostgreSQL

s.shp
= TER stops.

b [ test

v [H] 20151ip

v [l 2016ip

»

»

[H] 2017 zip

[H] 2018zip

(2 arbo.shp

C2 cinema.shp

2 cinema_poly.shp
W 4700,pdf

2 d700.pdf

Result
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Processing Toolbox a®
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| @ search. |
» @ Vector creation =
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(@ Vector geometry
@ Vector overlay
@ Vector selection
Vector table
@ Vector tiles
& GDAL
@ GRASS
ﬁr Models
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Analysis
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Matrix
Network
4 Auto-connectors
3 Build connectors
3¢ Build graph
3 Concatenate net...
4% Connect nodes to...
3 Create individual ...
3 GTFS import
4% Isolated nodes
3 Musliw individual...
¥ Musliw timetable ...
3% Prepare GTFS.
3+ Reverse arcs
3 Reverse selection ...
3¢ Update field
4% Update links pole
4+ Update links times

2

&

(v~

Y ¥ Update ti fj
Noyonﬁ i

» & SAGA

Type to locate (Ctrl+k) Coordinate| 655560,6978054 | Scale|1:423368 ~ | f@ Magnifier| 100%

|£/ rotation |0,0°

|2V Render @ epsciaise @
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8. Widths proportional to the nhumber 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

(.} Layer Properties — TER_lines — Symbology X
Q = Single symbol -
ri Information ¥ — Line &b
o
W Source
@, Symbology D A
€3 Labels
€D Masks
ﬁ 3D View Symbol layer type| Simple line - =
T o | .
g Diagrams olor =
E Fields Stroke width | 0,260000 @ |%| | Mmilimeters v | €,
Attributes Offset 0,000000 < | | Millimeters hd e,
F
orm Stroke style Solid Line - e,
Joins
Join style ‘ Bevel v @,
e Auxiliary
=B Storage Cap style I square - | €
{*® AEfars Use custom dash pattern
. Millimeters > | €
. Display -
Q/ Rendering v Enable symbal layer e, Draw effects
c Temporal p Layer Rendering
Variables — Style « 0K Cancel Apply Help
Stroke width
() Expression String Builder
Expression Function Editor
il R Q Search... | | Show Help
|@value * geometry_part_... *
geometry_part_...
geometry_poin...
geometry_poin...
symbol_color
— - = s !
=Lt / L Cl) j['n symbol_layer c...
string [r,g,b,a] as int 0-255 or symbol_layer_in...
Expected format: »RRGGBBAA as hex or color as color's value
b
Feature 0 - [ Aggregates
. b Arrays
Preview: NUEL . = 3
0K Cancel Help
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Offset

Q Expression String Builder X
‘ Expression | Function Editor
|E”E| ﬂl Show Values| | group field =
@value * "nb mon-fri" *0.5+1 1.2 nb_tot *| Double-click to add field name to
1.2 d1_tot expression string. |
1.2 d2 tot Right-Click an field name to open -
1.2 nb_mon-fri Values | Q. Search... |
o | (e e (e e e - 1.2 d2_mon-fri
ApEnaEnEnm L demon il e || 10 Samples
Expected format: string of doubles 'x,y' or array of doubles 1.2 d2 sat
[x vl o 1.2 nb_sun
Feature 0 v | |z| 1.2 d2_sun
Preview: NULL b Files and Paths |~
| oK | | 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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Miraumont » @ Vector geometry
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Pont:Rémy » ) Vector selection
b @ Vector table
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»
»

& GDAL
@ GRASS

I'Ancre » ¥ Models
~ ¥ Networks
Ailly*sur=Somme) LHeilly A Mericourt Ribémont

¥ Analysis
Dreuil-les;Amiens’

Longpré-Corps-Saints
Hangest

» Computations
» Matrix
~ Network

Armiens)
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: ¢ Build graph
Namp:-QuevaﬂurliII:rs ) 4 Thézy-Glimont Chaulnés:SNCF
ommartinzRemiencoul
Poix-de;Picardie Moreuil

¥ Hargicourt-Pierrepont
‘Abancourt LalFaloisel

‘ Grandvilliers

BreteuilzEmbranchement

¥ Update ti fj
Marseille-en-Beauvaisis Gannes ; NoyonBEARE | ¢ ¢
Tricot

» & SAGA

Q Type to locate (Clrli+k)

4 Auto-connectors
Marcelcave 4% Build connectors
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4% Connect nodes to...
3 Create individual ...

\ N
. Neslel(Somme)} 3 GTFS import
\ Homl(sor #¢ Isolated nodes

3 Musliw individual...
¥ Musliw timetable ...
3% Prepare GTFS.

3+ Reverse arcs

% 3 Reverse selection ...
Sommery, . FeuquiéreszBroquiers Montdidier-SNCF 3% Update field

= = 4% Update links pole
4+ Update links times

\ -
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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 it is 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
C Gad Single Labels v

o Fs
G Il Value (1.2 nb_mon-fri v £

w Text Sample

W Source

'q’,/ Symbology Lorem Ipsum

€D Masks Lorem Ipsum 41423388~ | By|+ -
Formatting
- £ abe
“' 3D View Text WILIUPIE s -
% Formatting
> . _ Wrap on character @y
' Diagrams abe Buffer
E Field abc) pMask Wrap lines to Mo automatic wrapping — ‘E',
1elas
. Background Maximum line length v
- Attributes \) Shadow : ] ’
Line height 1,00 line - £
¢ Callouts t e
Joins € Placement | Alignment Left - | €
- / Renderin
s Auxiliary < g Line direction symbol (=L,
“® Storage
@ Left = -
A Actions
Right > 1
. Display - . —
Placement (@) left/right (_) above (_) below 1
4 Renderin
A g Reverse direction 1
c Temporal v/ | Formatted numbers @,
Variables Decimal places | i = | ‘.Ely
4 » -
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 — _lines — Labels
() Layer P i TER_Ii Label >

- @ Single Labels v
ri GGl Value |1.2 nb_mon-fri - £

‘3\:\} Source EllextSanpie

Fs
‘3., Symbology Lorem Ipsum
@Be| Labels
hd
et Masks Lorem Ipsum t||1:423368 v ||BY|+ v
Placement
N§ 3D View abe Text - N -
:ag Formatting '@ Parallel | ) Curved | | Horizontal =

Diagrams abe Byffer
abe) Mask

Fields
E . Background
E Attributes J Shadow

-
]

&

Allowed positions Left of line On line || Right of line

abe Line orientation dependent position
/ Callouts v p p
Joins ‘:’ Placement  Distance | 1,0000 a3
" / Rendering
& Auxiliary - Millimeters -
~ M Storage
@ . Repeat | No repeat =
4 Actions
) Millimeters v
, Display
P Overrun feature | Mo overrun =
4 Rendering
Millimeters v
c Temporal
Variables v Geometry generator
4 » -
z Metadata Style ~ oK Cancel Apply Help
Distance expression:
(2 Constructeur de Chaine d'Expression X
Expression Editeur de fonction
- Q, Rechercher... Afficher l'aide
=+ - A=) [ groupe agrégats
= symbol_color
@VE"UE +1 value 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

Géomeétrie

Math

Opérateurs

Rasters

Récent (generic)
Tableaux

Tableaux associatifs
Variables

rF T T T T TTT T s r Ty vy T T T YTT v oY

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

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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4% Musliw timetable ...
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Reverse arcs

Py
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S
= 4% Reverse selection ...

Sommery 2’ Serqueuxd FOTmEriE] Montdidier-SNCF # Update field

= = 3 Update links pole
4 Update links times
@ ¢ ## Update tij
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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 computation»

Q Musliw Computation

Parameters Log
Muslivw network
G:\Etudes\Dise\routed00_VP.txt
Muslive matrix
G:\Etudes\Oise\mat_&0_gd_picards_VP.txt
Musliv parameters
G:\Etudes\Oise\oise_parameters.td

Muslivw penalties [optional]

Accept to download Muslive binary from Github

Output

|G:\Etudes\0ise\0ise|.txt

€3

Run as Batch Process...

0%

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.bd"

. Cumulative times on arcs "_temps.tdt" (usefull
for isochron maps)

. Detailed paths "_chemins.tt"

. Assignment results file on links "_aff.bd"
. Log file "_log.oxt"

. Parameters files "_param.tx«t"

. results on services "_services.td"

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

network : Musliw network

matriz: Muslive matrix

parameters: Musliw parameters

Cancel

| Run | Close

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

The road network used 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.

(2} Get Link Flows Data )4
»
Parameters | Log Get link flows data
Metwork

Generate a linear objects layer with the links used in
G:/BD_DREAL /2019 route 500 /route500_H ~ @ '*% —— assignment {with a velume of passengers=0) in particular to
produce flows maps.

Selected features only Parameters:
-
g network: the network links layer

P+ - Fad
il ij: an expression do describe the link id {\id™ attribute or
Line [optional] expression)
- line {optonal): the line id. If line id is filled the layer will have
as 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 case
wolau
link type: the type of link
Link type " P
aff ouput file: Choose a network corresponding _aff. bt
type output file
Bl TnEE s enconding: text encoding
G:\Etud i i lifees
\Ftudes\Oiselres_oise_5 flows layer: name of the flows layer generated
Encoding
utf_8_sig

Flows layer
G:/EtudesQise fflux_vp.gpkg -

| Open output file after running algorithm

| 0% Cancel

Run as Batch Process... | Run | Close

Le script géneére une table flux_vp.shp qui contient les arcs route500 ayant été empruntés par au moins une
OD de la matrice.
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» () Raster analysic
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v & Networks

~ Analysis
¢ Getlink flows data
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4 indicators by link and day
4% indicators by node
4 indicators by node and day
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# Isovalue polygens
4 Linear interpolation
% Path analysis
4 Routes
2 Shift lines
4% Spatial aggregation
4 Variable buffer polygons
» Computations

» Matrix
b Nehunrk

»
»
»
b
»
»

|| VI Render @ ppsGiaiss @ E‘?
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10
11
12
13
14
15

16

u
[

v182533320228...

v182319201228...
w182074827229...
v182475884228...
v181562335229...
v182360066229...
v181663081228..,
V181814382229,
v181431278224...
v182685000229...
v180499302226...
v181873015230...
v182428572229..,
v182481685229...
v184065303229...

v182620065228...

T show All Features _

J

v182534285228...

v182326723228...

v182084313229..,

v182480714228...

v181573797229...

v182396484229..,

v181653220228...

v131819873229...

v181414171229..

v182693442229...

v180306992226..,

v181866836230...

v182430210229...

v182462523229..,

v184057513229..,

v182631450228...

G! flux_vp — Features Total: 20958, Filtered: 20958, Selected: 0

a7V ®E S D

g

i

v182533320228...

v182319291228...

w182074827229..,

v182475884228..,

v181562335229...

v182360066229..,

v181663081228...

v181814382229...

v181431273229..,

v182685000229...

w130499302226..,

v181873015230...

v182428572229...

v182481685229..,

v184065303229..,

v182620065228...

volume

271,0000000000...
56,00000000000...
5644,000000000...
66,00000000000...
£70,0000000000...
34,00000000000...
1572,000000000...
§3,00000000000...
113,0000000000...
23,00000000000...
128,0000000000...

587,0000000000...

102,0000000000...
36,00000000000...

168,0000000000...

e =
type

type
String(35) MULL
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2. Define proportional widths

In layer properties choose symbiology to definie the line style.

«0Offset » must be identical

Numeric values of « stroke width» et

@ Layer Properties — flux_wvp — Symbology x
= Single symbol -
Information e Line e
e Simiple line
"{g- Source
Qa2
Symbol layer type Simple line | [
Color A -
g Diagrams Stroke width | 1,000000 2| | Milimeters ~ | 4€L
E Fields Offset 1,000000 = | | Milimeters o @
E Attributes Form Breesy Saidliog - E’
- Join style B Bevel ~| &
Joins
. Cap style A Square A E.
ﬂ iary Storage
Use custom dash pattern
{;,_@ Actions Millmeters ~| &
- Display
. v Enable symbol layer EL Draw effects -
rd
N lende i (
4 Rendering N Mm@
ﬁ' Temparal = Style = | oK Cancel Apply Help
3.__Set stroke width with an expression
Stroke width
@ Expression String Builder
Expression Function Editor
N8 Ll Q, search... Show Values group field
@value * * 0.00]| geometry_part count | * ' | pgple_dlick 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
symbol_layer_count HOiE
symbol_layer_index Loading field values from WFS layers isn't
value supported, before the layer is actually
b Aggregates inserted, ie. when building queries.
» Amays -
v Color Values | ©L Search...
»  Conditionals e el
b I ——— nigue amples
» Custom
v Date and Time
~ Fields and Values
MULL
abc |
S || || e | {0 | . . abe j
e
Expected format: double [= 0.0] ey
1.2 volume
Feature |v175958282228159833 - [ abe type
Preview: ANULL »  Files and Paths -
| OK | Cancel Help

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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(=) Expression String Builder >
P g

Expression Function Editor

b= Ll Q, search... Show Values group field

0.5* @value? * 0.001 +0.2 geometry part count % popie_dlick to add field name ta
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
symbol_layer_count
symbol_layer_index Loading field values from WFS layers isn't
value supported, before the layer is actually
Aggregates inserted, ie. when building queries, b
Arrays -
Elan Values | “L Search...
Conditionals
Conversions
Custom
Date and Time
Fields and Yalues
MNULL
abc |
o EENREE IR ab |

abc ij

Notes

All Unigue 10 Samples

iy vvwvv~

Expected format: string of doubles 'x,y' or array of doubles [x, y]
1.2 volume
Feature |v175958282228159833 = b abe type

Preview: MLL b Files and Paths -

| 0K, | Cancel Help

@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_oise - QGIS - a x

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

NEBRRY (L RPPR R RBRRNR 6o -K-a- LB EMIa ¢ 0-
BOV.ARB 1/ : = @ 5 AQQR &7

Fe) %
Couches =] Boite & outils de traitements & )
o @l ® T &-B 0 L I ROR= NI AN
[Q ecrr_

¥ L] contour oise () Analyse raster -
G} Analyse vectorielle

(2 Base dedonnées

() Cartographie

() Création de vecteurs

( Géométrie vectorielle

() Graphiques

G} Interpolation

(2 Outils de couche

G} Outils fichiers

) Outils généraux pour les vecteurs
@ Outils rasters

() Recouvrement de vecteur

() Sélection dans un vecteur

(¥ Table vecteur

W GDAL

@ GRASS

4 Metworks

* Analyses

(v v v v v vvwvvvvrvrvrwrvrww

Recherche de lieux OSM ®
Mom contenant... |bobigny picasso "->" ol Agrégation spatiale
= o Arborescence
{é} Contours iso-valeurs
Décaler lignes
-3 Importer des données de flux
{é!- indicateurs par OD
indicateurs par trongon
Interpolation linéaire
'Iﬁl' Itinéraires
Polygones 3 largeur variables
¥ Calculs
% Calcul Musliw
Paramétres Musliw
b Matrice
b Réseau
A Qgis2threejs
& SAGA
[ Scripts

Limiter la recherche & la zone visible B

| Libellé | Classification | Informations comp

ﬁ : | = Zoomer

[ Q. Taper pour trouver (cirl+k) Coardonnée | 709671,6923507 | W Echelle|1:633527 v | (@ Loupe|100% |2| Rotation 0,0° |2V Rendu @ epscinise @ I
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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 & in order

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

() Edit Rule

Description

®) Filter

Scale Range

Minimum (exdusive)

v Labels

Value | 1-2 volume

w TextSample

Lorem Ipsum

Else  Catch-all for other features

Maximum (incusive)

1:1000

Test

Lorem Tpsum || 1270250 |~ | B3|+
abe Text Formatting
:.2 Formatting Apply label text substitutes
@be Buffer Multiple lines
5881 Mask Wrap on character E_
. Background
) Shedow Wrap lines to No automatic wrapping — @'
be
_’/ Callouts Maximum line length -
4
4% Placement -
* Line height 1,00 line = E'
7 Rendering

Alignment Left - E_

Line direction symbal E_

Left

Right

Placement (®) left/fright above below

Reverse direction
| Formatted numbers E_
Dedmal places |0 = @'

Formatting text

Possibilité de définir la position de I’étiquette

" Formatting  Font | MSShellDig 2

888 Buffer

558 Mask Style Mormal

. Background U E' o E_
?:bf i:lalii:; Size 7,0000

¢:¢' Placerment Paints

' Rendering

Allow HTML formatting

4, Favorites

e
B,

Ok

-bl
oe]




abe Texte

;“E Formatage
aBe Tampon
. Arrigre-plan
J Ombre
4% Position

j Rendu

Position
-
Incurvé Horizontal
Positions autorisées A gauche de la ligne Surlaligne || A droite de |z ligne
V| Orientation de |a ligne suivant la position
Distance | 0,1500
| Milimétre MRER
Répéter |Pas de répétition |:| HEI.
| Milimetre LR
v Générateur de géométrie
.v

OK

Result

() *trafic_oise - QGIS

BX A

Couches

v D contour_oise

Recherche de lieux OSM

Libellé Classification

Projet Ed\ter Vue Couche Préférences
D r; @ =a
B@QV. oW @

« BOTEHE-BAD
| B e i

Mom contenant... !bobigny picasso

Limiter la recherche & la zone visible

S

(=ES]

®
>
L2
@
-
[[=] &
— | D
| < | ws
E—

Informations comg

| = Zoomer |

i @ Taper pour trouver (Ctrl+K)

Extension Vecteur Raster Base dedonnées

DL RPP

Internet  Maillage

MMQGIS  Traitement

BRBOE &c-0-8-5E

# T =

“4EHAETTDT AQQRR A

Coordonnée | 502330,6926763 |95 Echelle | 1:507551

~ | @ Loupe 100%

Boite & outils de traite... & &

oua Oy o

| Q. Rechercher.

Utilicé récemment
Q@ Analyse de réseau
() Analyse de terrain ...
(2 Analyse raster

(2 Analyse vectorielle
() Base de données
(2 Cartographie

() Création de vecteurs
@ Géométrie vectori...
Q@ Graphiques

(2 Interpolation

(2 Outils de couche
() Outils fichiers

(2 Outils généraux p...
(& Outils rasters

() Recouvrement de ...
() Sélection dans un ...
(3 Table vecteur

rrYyr Ty r vy v vy rrTrryrvyrvyrvrvyrrvyrovow

06
o GDAL
* & GRASS
2 Networks
A Qgis2threejs
o & saca
&g & Scripts
B
A
o2
LY st 11 18,
(Fw 18
21
Fan
k)
5 ‘%‘/% o
|#] Rotation 0,0 |;E v Rendu @ EpsGi2i54 @

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 X
Description
®) Filter  |yalue>=2000 £ Test
Else  Catch-all for other features
Scale Range
Minimum {exdusive) Maximum (indusive)
1:100000 1:1000
v | Labels
Value | roundivelme, -2} || &
w Text Sample
Lorem Ipsum
Lorem Ipsum | L7050 | v | (B o
abe Text Formatting
i Formatting Multiple lines =
856 Buffer Wrap on character @_
abc! hask - - =
Wirap lines to Mo automatic wrapping «@
. Background =
J Shadow Maximum line length hd
abo
/ Callouts Line height 1,00 line | €
+ =
#.% Placement
/' Rendering Alignment Left = '@'
Line direction symbal '@
Left <
Right
Placement @) leftfright above below
Reverse direction
v Formatted numbers E
Dedmal places |0 - '@_ -
| ok |

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

W@»@ﬁnpp ey UE!;UE@"’ aulflzm =

Raster Datsbase Web Mesh MMQGIS Progessing Help

L~

ARV

% 4 - Y e aggngy QQR 2 B

Ni-&-5-

Laye‘rs
o ] » T &~

i

B v e
i D contour_oise

Processing Toolbox
e B T SOR - AR AR
Q, search..
b (Y Recently used ke
» () Cartography
(2 Database
) Filetools
Q Interpelation
) Layer tools
2 MNetwork analysis
Q Plots
) Raster analysis
() Raster creation
() Raster terrain analysis
Q Raster tools
2} Vector analysis
(2 Vector creation
3} Vector general
() Vector geometry
() Vector overlay
() Vector selection
(2 Vector table
Q Wector tiles
& GDAL
& GRASS
'@* Models
# Networks
* Analysis
% Get link flows data
# indicators by link
4% indicators by link and day
# indicators by node
¥ indicators by node and day
* indicators by OD
¥ Isovalue polygons
* Linear interpolation
% Path analysis
3% Routes
% Shift lines
4% Spatial aggregation B
2% Variable buffer polygens
» Computations

b Matrix
b Mehunrk

’ é?ggx, S e

=
g

{ v vy vy v vy v v v r vy v vy rrv v v vrvrvrw

| Q Type to locate (Ctrl+K)

o
' =
Coordinate| 712120,6582999 | W Scale| 1540500 | v | @ Magnifier | 100% 2] Rotaton (0,0 [2] V¥ Render @ Epsciaise @ f
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D- Create a territorial accessibility map
on a time period and/or from/to
several points

1. Matrix creation

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

Select a point (in yellow on the map)

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

Fill time interval in minutes : example 15,0000
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Check diagonal matrix (same origin, same destination.

Save matrix as.

(2 Musliw Matrix Simple List

Parameters Log

Modes

Selected features only

| G:/BD_DREAL/2019Voirie_Qais/DEPT_53_ ~ | [£5]) ‘5% [

Musliw matrix simple list

Generates a Musliv matrix from a point layer and a period of
time (from start time to end time with a step in minutes)

the script generates a full square matrix (NxN od) or a
diagonal matrix (M od with same origin and same destination)

Mode ID
Parameters:
| abc num - |
Modes: nodes layer (corresponding to nodes layer 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
Chart time calendar)
|16:UU:UU | Start time: Beginning of the time period
End time Step: Step time in minutes
|1?:UU:EJU | Departure/Arrival: Departure (from Start point to end point
forward) - Arrival (from end point to start point backward)
Step
= Dizagonal matrix: Check if you want only a digonal matrix
| 15,000000 |v instead of a full square matrix
Departure/Arrival 0D label: If True an origin-destination ID will be written
| o - | combining o and d IDs separated by a -
v Diagonal matrix? Muslivw matrix: Musliw matrix name (text file with ;" separator
0D label?
Muslive matrix
|G /poubelle/matrice_point_16h_17h. tet | |_,|
0% Cancel
| |
|F‘.un as Batch Process... Run | | Close |
Result: The generated matrix
E matrice_point_18h_17h.tit - Bloc-notes — O >
Fichier Edition Format Affichage ?
ml133098922230661580;ml8389589222386615600,1.8;1,;968.8;d A
ml33098922230661500;ml8308958922230661560,1.8;1,;975.8;d
mlE38989222306601508,;m183098922230661560;1.68;1;998.8;d
ml33098922230661580;mlE3898922238661500,;1.0;1,;168085.8;d
W
Ln 5 Col1




2. Customize Musliw computation parameters

In the field “output link times” choose « Withour timetable links »

'G! Musliw Parameters

Parameters | Log

Boarding weight

5

Individual mode speed factor

11

Minimum transfer delay

2

Maximum transfer delay

&0

Extra day duration

o

-

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 | Qutput paths?
QOutput services?
Qutput transfers?

Qutput node times?
Algorithm scale?

| 20

-

Algorithm exponent?

|2

-

nb dasses?

| 10000

E

Parameters file

|G|:fpoubellefparam_accesgeriude.txt

all.)

-

Musliw parameters

Create a set of parameters usefull for multimedal routing
or acceesibility computation with Muslive

Produce a parameter file {to be selected in musliv
computation):

Parameters:

In vehide weight : weight factor for travel time in vehide
(time baseds mode e.q bus, fram, train, metra, airplane,
ferry,...)

Waiting weight: weight factor for waiting time

Individual mode weight : weight factor for individual modes
travel times (e.q car, walking, cyding, ...)

Boarding weight: weight factor for boarding time

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

Minimurm 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) ar the day before (arrival) your must enter 1

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
Cutput filter: specfy 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

COutput links times: select what you want detailed output
at link level (Mo, without ou with timetable based links)

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

Qutput paths: Chedk if you want to output detailed paths

Qutput services: Check if you want to have detailed
outputs for each service

Outnut fransfers: Chedk if vou want to have detailed

0%

| Cancel

|Run as Batch Process. .

-

Run ] | Close
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3. Musliw computation
SCRIPT Musliw computation

& Musliw Computation

Parameters Log
Musliv network
Multimodal\Reseau_Multimodal_Complet_npdc_2019.txt 43
Musliv matrix

G:\poubele\matrice_paint_16h_17h. txt €&
Muslivw parameters

G:\poubelle'\param_acess_periode. tt €&

Musliw penalties [optional]

Accept to download Musliv binary from Github
Output

|G:fpu:nubellefres;nuint_16h-1i‘h.txt €& |

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. tt”

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

. Detailed paths ™ _chemins, txt”

. Assignment results file on links ™_aff, tt”
. Log file "_log. txt”

. Parameters files *_param, txt”

. results on services "_services, tut”

Cancel

Run | Close

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 (résultat du calcul)

Variable : choose temps

Check Remove initial/final waiting time
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(2 Indicators by Link

Parameters Log

indicators by link

Link times output file
o Produce indicators aggregated by link. This analysis is

|G:\paube”e\resjﬂint_jﬁh—l?h_tempg.txt & | | | usefull when you want to study the variation of travel
times during a time period

Variable
Parameters:

|tem|:ls |
lirk times ouput file: the Musliw link times output file

Filter [_temps. txt)

|1 | variable: The name of the variable for indicator

tati te fi by default]
v'| Remaove initial ffinal waiting time? computation (temps (tme) by default)
Time based links only? filter: expression to filter nodes times outfile (ex: ncorr
Link indicators fi remove initial/final boarding time: If checked the initial or
it indicators e . final waiting time (between the excepted arrival or

\G:/poubellesynthes_arc_point_16h_17h. txt a || departure time
and the real one is substracted from the total travel time
time based links only: If checked only time based links are
analysed

| 0% | Cancel
|Rur1 as Batch Process... F.un ] | Close |
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5. Update aggregated ti tj

The following 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).

(2} Update Ti Tj

Parameters Log
Metwark

Travel times file
G:\poubelle\synthes_arc_point_16h_17h. txt
Musliv time
avg
Arc time
1.2 Tps_marche
Departure farrival
Departure
i-node time
&
j-node time
&

Initialffinal waiting time?

Run as Batch Process...

G:/BD_DREAL/2019Voirie_Qgis/DEPT_59_Nord/DEPT_ ~

0%

=

Update titj

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

Parameters:

layer : network layer (linear objects)

travel times file: travel imes text file ..._temps. txt generated
by Muslive

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

arc time; arc travel time

departurefarrival: 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

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

Cancel

Run | Close

To produce the map,

Pour réaliser la carte, resume from :

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

Part 2 : generation of the territorial accessibility map,

19- Linear Interpolation.
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E- 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 describe 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 .

=l TextPad - C:\palmierireseaindtcu2006_noms. txt

Fichier Edition

ODed B&BE L BB =

Recherche Affichage Cutils Macros Configuration Fenétre Aide

S ST A & A CFaoiCis e e

C palmierreseauxtcuZ006_non...

»

i

33047, 33856;-1.
33847,33856,-1.
33847 ,33856,-1
33847,33856,-1
33847 ,33856,-1
33847, 33856,-1
33847,33856,-1
33847 ,33856,-1
33847,33856,-1
33847 ,33856,-1
33847, 33856,-1
33847,33856,-1
33847 ,33856,-1
33847,33856,-1
33847 ,33856,-1
33847, 33856,-1
33847,33856,-1.
33547,33856,-1.
33847,33856,-1.
33847 ,33856,-1.
33047, 33856,-1.
33847,33856,-1.
33547,33856,-1.

33847 :33856:-1.
<

Pour l'aide, appuver sur F1

0000000;0.0000000; 27 705;430;535.00;536.00;, Q0000 0MN; ligne 314—fr0ntiere—plaine|
0000000;0.0000000;27705;431,;410.00;411.00;, QOO0 00M; ligne 31d4-frantiere-plaine

.0000000,0.0000000,27 705,432, 415,00, 416.00, 000000 MN; ligne 314-frontiere-plaine
.0000000;0.0000000; 27 705,433,640 .00;541.00;, 0000 00MN; ligne 314-frontiere-plaine
.0000000;0.0000000,27 705,441 ,690.00;691 .00; MMMMMMO; ligne 314-frontiere-plaine
.0000000;0.0000000; 27 705;442;820.00;891 .00; MMMMNMMNO; ligne 314-frontiere-plaine
.0000000;0.0000000,27 705,443, 1180.00;1181.00; MMMNMEMNO; ligne 314-frontiere-plaine
.0000000;0.0000000,27 705, 444;,990.00;291 .00, MMMNMMMO; ligne 314-frontiere-plaine
.0000000;0.0000000; 27707, 416;473.00;474.00, 200 0MM; ligne 314-frontiere-plaine
.0000000;0.0000000;27708;417,400.00;401.00;, O000Q00M; igne 314-frontiere-plaine
.0000000;0.0000000; 277058, 418;915.00;216.00;, 0000 00MN; ligne 314-frontiere-plaine
.0000000;0.0000000;27 708,419,425 00;426.00;, OO0 00MN; ligne 314-frontiere-plaine
.0000000;0.0000000,27708,420;1165.00;1166.00;, 000 000N, ligne 314-frontiere-plaine
.0000000;0.0000000,27 708,421, 1105.00;1105.00; OO0 000N, ligne 314-frontiere-plaine
.0000000;0.0000000;27 710,423, 732.00;,733.00, 000000MN; igne 314-frontiere-plaine
.0000000;0.0000000;27 710,424, 472.00;473.00, 0O00000MN; ligne 314-frontiere-plaine

0000000;0.0000000,;27 710,427 ,9532.00;933.00;, OO0 0 0N, ligne 31d-frantiere-plaine
0000000;0.0000000,;27710,435,530.00;531.00; MMMMMMO; ligne 314-frantiere-plaine
0000000;0.0000000;27710;439;840.00;241.00; NNMMMMNO; ligne 314-frontiere-plaine
0000000;0.0000000;27710;440;1080.00;1081.00; MMMMNMMO; igne 314-frontiere-plaine
0000000;0.0000000,27711;422;1060.00;1061.00; 02000 0M; ligne 314-frontiere-plaine
0000000;0.0000000;27712;411;450.00;451.00; MMMRMMOMN; ligne 314-frontiere-plaine
0000000;0.0000000,;27F12,412,570.00;571.00; MMMMMOM; ligne 314-frantiere-plaine
0000000:0.0000000: 277 13:410:435.00:436.00: QOO000MN: ligne 314-frantiere-olaine

432714 a9z

L]
>|_><

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:
o 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 2K 2R R 2 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 (VP, 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.
eservice 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.

elabel :
—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;O0
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

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

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

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

60



11;151;5.3;0;-1; 1;420;540;000000N
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;28264;-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

Standard specifications

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

€. TextPad - C:\palmierire... E@E|

Fichier ~ Edition Recherche  Affichage
Qukils  Macros  Configuration  Fengtre
fide

NEH ASRE § 2@

C:ipalmier’ reseauxymatrice_sncf_ ¥

I185;1185,1,3;420;a =
11851185 1:3: 4253
1185;1185:1:3:430: 2
1185;1185:1:3: 4353
1185;1185:1:3:440: 4
1185:1185:1;:3:445:4

1185;1185;1,3,450; a

1185;1185:1:3: 45954
1185;1185:1:3:460: 3
11851185 1:3: 4653
1185:1185:1;:3:470:4
11851185 1:3: 4753
1185;1185:1:3:480: 3
1185:1185:1:3:485 4
1185;1185:1:3:490: 5
1185;1185:1:3: 4953
1185;1185:1:3:500: 3
1185;1185:1:3:605: 3
1185:1185:1:3:510:4

1185;1185;1,3,515;a

1185;1185:1:3:620: 4

Ad4dnr. 44084 .. 00, -
IE 3

Four |'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
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calculation of the number of days * 1440 for the time to be between 0 and 1439;
* 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.

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
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links, 2 with time based links) ;

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

*Transfer weight ; *Algorithm scale parameter ;

eIndividual mode time scale; *Max of buckets ;

*Minimum transfer time; *Algorithm power 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; O specifies a different connection time per link type (2
minutes for type "0", 5 minutes for type "1", and 35 minutes for type "2")..




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

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.

You have to fill | = - o X
the fOHOWlng Reseau |F:"-._Etudes"-.MEL"-maj_modeIetc_EMD2D1E‘-reseau_multi_MEL_edelﬂE.txt |
Settings Penalites | |
, Matrice [F-\Btudes\MEL\maj_modeletc_EMD2016\matrics_smd2016 |
* Réseau: _
Poids TC |1 | Sortie chemins
allOWS you to Poids ATT |1 | Cout Max |5DDD | Temps detailes |A|.Icun troncon v|
search for and PadsMAP  [15 | Map Max [0 | Fitre sorte
load the Poids COR |3 | Mgorithme GGEA a intervalles -
. Cosf TMAP 1 s
"network" file that | |
uo s o s
will be used for | rup.cor
the calculation; Nb jours o] Demitours interdits
Péage I:I [ Sorties trafic par services
b Penalités Charger [ Sortie virages &t comepondances
(Optional)' a].].OWS Annuler parametres [ Sortie noeuds
to search and load

the file of penalties and transfers which will be used for the calculation;

* Matrice: allows you to search and load the "matrix" file that will be used for the calculation;
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* Poids TC : weight for time based travel times (on board the vehicle);

* Poids ATT : weight for waiting times;

* Poids MAP: weighting for individual transport mode travel times (Walking, MAP, Bike);
» Colit max : Maximum cumulative generalized cost

* Map Max: Maximum cumulative individual time

* Poids COR: weight for transfer times;

» Coef TMAP: 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 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;

* Temps COR Mini : 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;

* Temps COR Max : 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;

* Nb jours: 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

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

* Parametre: 200 (see algorithm parameters);

* Max classes: 10000 (see algorithm parameters);

* Puissance: 2 (see algorithm parameters);

*  Sortie chemins: 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;

* Temps détaillés: 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:

© aucun trongon: no output;

* sans trongon TC : write for each origin-destination, the travel times of all accessible individual transport-
type links, but no time based links.

» avec trongons TC: writing for each origin-destination the travel times of all accessible links of the
individual or time based transport type.

*Filtre sortie : 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
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"| ". 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

*demi-tours interdits: 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;

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

* Sortie virages et correspondances: this option makes it possible to generate a file result specifying for each
turning movement or transfer node, line by line.

*Sortie noeuds: This option allows to generate a results file for nodes (from the links connected to the node with
the minimum cost)

*The "charger parameéters" button is used to replay a previously performed operation. The corresponding
"_param.txt" file must be selected and all the parameters will be modified and replaced by those of the
operation in question.

*By clicking "OK", MUSLIW opens a "Save As" dialog box. The user will then have to select a directory and
indicate a file name that will be used for writing the result files.

*Please choose a file name without extension because MUSLIW will add the result type and extension "TXT" to
the chosen name.

*MUSLIW reads and writes the last default settings used for a calculation and stores them in a ", INI" file. Thus,
when the tool is restarted, the previous parameters will be filled by default.
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Advanced settings

Advanced settings allows to apply weights and values that depend on the type of link.

i =101 %]
The parameters Reseau | |E:'\Temp\reseau_lest.t>:t

that can be set ml |

according to the Matrice | |E:'\Temp\mat_test.t:<t

. Paids TC I'I:'II2:2 v i i
type of link are ¥ Sartie chemins
Paids ATT |'|2'||222 Caut bax |'|2':| Temps detailles ISam troncares TC |
Paids MAP I'I:2I2:1.5 Map Max IBD Filre zortie |1 ePoids TC ;
) — Algarithime GGA aintervalles hd
Paids COR [1:5i2:35 g | [ : .
e = *Poids ATT ;
CosfTWAP 1 aametie | .
*Poids MAP ;
Miri b awi Max classes |1 0oan
Temps COR |1:5|2:5 IEUI2:12D Puissance |2 *Poids COR
Mhb jours IEI ¥ Demitours interdits 'COEf TMAP 5
Péage |-|:2|2:§1 ¥ Suorties brafic par services .Temps COR:
el

¥ Saris virages et conepondances

*Péage
ﬂl ¥ Sartis noeuds g

Y

Settings is carried out by a key / value system by type of section. separating the different types by a "|” and the
key and the value by a ":". Thus, in the above example, "1: 5| 2: 35" means that the transfer time is 5 minutes
for link type “1” and 35 minutes for the network type "2". When there is no particular value defined for a type
in question, MUSLIW takes the default value of the modality for which the key is missing or is equal to "0" (to
be expected).

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

The “results” files

MUSLIW outputs four result files that provide different information:
* time and volume by origin-destination, for those 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;tcorr tatt1; cout; longueur; pole;valau; cveh; cwait, cmap; choa; ctmap;thoa; njours; texte

1;13657;101;1.000;394.348;550.000; 155.652;53.000; 11 B91; ;90.961;6.000:81.961;173.498;0779,37802;103.22;,1;1;1 5,2;1,2,0; MARCHE|ligne Citadine 1]ligne 54ligne B3|MARCHE
2,2495123, 0.000; ;406 546;450.000;43.454,26.000;14.552;2,903;2.000;0.903;54. 730; ;0.970,36881;100.58;1;1;1.5; 2 1,2, 0;MARCHE(ligne 319MARCHE
3;1019;129,0.000;421.545;485.000;63.455,12.000;13.553;37 903;2.000,35.903,74.232;0.904; 36828 FEA11:11.8,21, 2,0, MARCHEligne 319|MARCHE
4;183;129,0.000;550.998;665.000; 14.002,0.000;14.002;0.000;0.000;0.000;21.003,0.833;123,63.59,1;1,1.5;2;1,2,0; MARCHE

5; 1349 129 0.000;266. 992 1085.000;118.008; 59 000;5.105; 52 903; 2 000;50.203; 125 081 ;0.407; 38584 35 111,115,220, MARCHEligne 214|MARCHE

B; 12880 129 ;0.000;1071 ?3? 1170.000,98.263;62.000;9. 381 ,26.903;6.000;19. 903 114 943 i] 824 38013121 DD,1 115,21, 20; MARCHE ligne 1]ligne 2|ligne B4|MARCHE
7,183, 129 1.000; 405 298, 420 000;14. DD2 0.000;14. DDQ 0. DDD 0.000;0.000;21.003,0.933; 129 35. 11 11 1 52,120, MARCHE

8,477,129,1.000;454.278;530.000; 45 722,0.000;45.722;0.000;0.000;0.000;58.583,3.048;122,75.41,1;1,1.5;2;,1, 2,0, MARCHE

9,477,129,1.000;540.354;555 000;54 646;10.000;11.744,32 903 2. DDD 30.203,64. 518 0. 783 36772, 63 59,1,1, 21,20, MARCHEligne 63MARCHE

10 183 129 1.000;580. 998 505.000;14.002;0.000;14.002;0.000; D 000;0.000; 21 003;0.933; 129 3/151;1,1.5,21, 2,0, MARCHE

11;477;129,1.000;559.278;605.000; 45.722,0.000;45.722;0.000;0.000;0.000;58.583;3.048;122,35.11;1 521,20, MARCHE

12 8029 129 1.000;493. 3911 535.000;141. BDB ;62.000;7. 703 71 903 5.000;62.903;157 457,0.514; 35978'142 65;1;1;1.5,2;1,2,0; MARCHE[ligne 73[ligne 2(ligne 54|MARCHE
13;1019;129;1.000,571.846,660.000;35.154,20.000;20.722;47 432;4.000;10.903;106.515;1.3581,36701,26.80; 1 1 1 5;2:1;2,0; MARCHE]ligne B3 RIMARCHE(ligne 64 RIMARCHE
14;1019;129;1.000;571.846;662.000;90.154,20.000;20.722;49.432,4 000;12.903;108.515;1.381;36701,96.80;1,1;1.5,2;1;2,0; MARCHEligne 63 RIMARCHEligne 64 RIMARCHE
15;183; 129 1 000;660.293; 8?5 000;14.002; D 000;14.002;0. DDD 0.000;0.000;21. DDS 0.933;128; 35 111151 5'2'1 '2'D'MARCHE

16; ADE? 129 1.000;654. 881 ,775.000;20. 12D 6. DDD 13. 21? 35. 903 2.000;33.903;103.228;1.214; 387'52 1DD 55,1;1,1.5,2,1,2,0, MARCHE|ligne B4|MARCHE
17,1019,129;1.000,705.846,785.000,79.154,14.000,3.251; 56 903;2.000;54.903; E? 279.0. 550 36?01 63 89,1,1,1.5,2,1,2,0; MARCHEligne 63 RIMARCHE
18,477,129,1.000,849.275,555.000;45.722,0.000,45.722,0.000;0.000,0.000;68.563,3.048,122,63.59,1,1,1.5.2,1, 2,0, MARCHE

19,183;129,1.000;915.995,530.000; 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
20;183;129,1.000;960.995,575.000;14.002,0.000;14.002;0.000;0.000;0.000;21.003;0.933;129,188.00;1,1,1.5,2,1,2,0; MARCHE

21,183;129,1.000;585.995,1000.000; 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

22 9748 1291 DDD G313, SDD 1014 DDD 201, ?'DD 73 DDD 7. ?9? 120. 903 B. DDD 113.903; 21?’ 598 0.520; 3502? ?'5 41,111 5,21, 2,0, MARCHE ligne 2lligne 1(ligne B3IMARCHE

26 183 129 1. EIEIEI 1220. 998 1235 DDD 14.002; D EIEIEI 14, EIE|2 0 DDD 0. DDD 0. DDD 21.003; D 933 129 B3. 59 1 1 1 5,21, 20;MARCHE
27;183;129,1.000;1250.998;1265.000; 14.002;0.000;14.002;0 DDD;D.DUU;D.DDD‘N.DDB;D.933;129‘188.DD;1;1;1.5;2;1;2;D;MARCHE
25;183;129,2.000;340.998;355.000;14.002,0.000;14.002;0.000;0.000;0.000;21.003;0.933;129,63.563;1;1;1.5,2,1,2,0; MARCHE

29,1019;129,2.000;421 545,485 000;63.465,12.000;13.553;37 903;2.000;35.803;74.232;0.904,;36828;188.00;1,;1;1.5,2;1,2,0; MARCHE[ligne 319MARCHE
30,477,129,2.000;476.354,605.000,28.645,5.000;13.994;4.653;2 000, 2. B53;42.143;1.266,36772,63.59,1;1;1.5,2,1,2,0; MARCHE ligne 328[MARCHE
31;183;12%,2.000;500.998;515.000;14.002,0.000;14.002;0.000;0.000;0.000;21.003;0.933;129,100.55;1;1;1.5;2;1,2,0; MARCHE
32,477:129,2.000;492.278,638.000; 45 722,0.000;45.722;0.000;0.000;0.000;65.5683;3.048;129,63.59;1;1;1.5,2,1,2,0;MARCHE
33;,477,129,2.000;773.354,805.000,31.645,3.000;13.994,8.653,;2.000,7 B53;45.143;1.266,36772,63.59,1;1;1.5,2,1,2,0; MARCHE ligne 214|MARCHE
34;183;12%,2.000;805.998,;820.000;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
35;183;129,2.000;925.998,;540.000;14.002,0.000;14.002;0.000;0.000;0.000;21.003;0.933;12,63.59;1;1;1.5,2,1,2,0;MARCHE

36;183;122,2.000;1015. 998 1030.000;14. 00z 0. DDD 14, DD2 1] DDD 0.000;0.000;,21.003;0. 933 129,63 59 11,1521, 2,0, MARCHE
37;183;129,2.000;1060.995;1075.000;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
38;183;129‘2.000;1195.998;121D.DDD;14.DD2;D.DDD;14.DDQ;D DDD;D.DUU;D.DDD‘%.003;0.933;129‘35.11;1;1;1.5;2;1;2;D;MARCHE
39,477,129,3.000;459. 354, 490.000,30.646,5.000;13.994,6.653;2 000, 4 B53;44.143;1.266,36772;121.00;1;1;1.5,2,1, 2,0, MARCHE [ligne 328/MARCHE
40;360;129,3.000;448.681;495.000;46.312,7.000;17 445,21 £74;2.000;19.674,59.041;1.163;36660;183.00;1;1;1.5,2;1;2,0; MARCHE[ligne 214|MARCHE
41,686,129,3.000;4458.839,505.000,56.161,22.000,20.257,13.874,4.000,9.674,74.305,1.352,367 21,164.77,1,1,1.5,2. 1,2 0;MARCHE ligne 68(ligne 328|IMARCHE
42,183,129,3.000,635.998,700.000;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
43;183,129,3.000,690.998,705.000;14.002,0.000;14.002;0.000,0.000;0.000;21.003;0.933;129,141.00;1,1,1.5,2,1,2,0, MARCHE
44:6204;129,3.000;,640.131,785.000; 144 85%;62.000,25.966,56 903, 2.000,54.803;161.852;1.731,35840,121.00;1,1,1.5;2;1,2,0; MARCHE|ligne 63 RIMARCHE

The results OD file is located in the directory that the user specified by clicking "OK". Itis 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 based 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;

« tatt1: 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;

* 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, otherwise, 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

TextPad - Z:\W&ThInter-départementsy09-06 Flux TCU LMCUAreseau200Blessai_temps. txt
Fichier Edition Recherche Affichage Outils  Macros  Configuration  Fepdtre  Aide
0= BEkkE i =8 2 A DY R ot e » o
Px Z:\¥&:T\ Inter-départements',09-06...
Z. id;o;i;j;ligne;jour;heuren;heured;temps;tveh;tmap;tatt;tcorrtatt1; cout; longueur; pole;volau; texte; cveh; cwait, cmap; choa; ctmap;thoa; njours

1,101;1,3,-1,1.000,510.261,550.000,39.739,0.000;39.739,0.000,0.000,0.000,59.609,2.649,101,103.22;MARCHEIROU D ESTAIRES(RDS47),1;1,1.5,2,1,2.0
.000;505.654;550.000; 44, 346,0.000;44.346,0,000;0.000;0.000,66.519;2.956;101;103.22; MARCHE|CHE VERT;1;1;1.5,2;1;2,0
*1.000:504.060-550.000: 45.540-0.000-45. 940-0 000-0.000;0.000/68.810°3 063101103 22- MARCHEIROU D ESTAIRES(RDSA7Y1;1 152120
.000;507.225;550.000;42.775,0.000;42.775,0,000;0,000;0.000,64.162;2.852;101 103,22, MARCHE|CHE DU CALVAIRE;1;1;1.5,2;
-1;1.000;516 4B1;550.000;33.538;0.000;33.539;0.000; 0.000:0.000;50.306;2.236;101; 103.22; MARCHEIROU D ESTAIRES(RDS47):1:1
+1.000;540.632; 550 000;3. 368,0.000;3. 368,0.000,0.000; 0.000; 14.052,0.625, 101, 103.22; MARCHE|RUE DE CANTELEU;1,1;1.5,2.1.2
1:101:4:18;-1;1.000;531.837;550.000; 18.163;0.000; 18, 163;0.000;0.000;0.000; 27 244;1.211;101;103.22; MARCHEICHE DU ROY:1;1;1.58:2,1;2;0
'5'6:-1;1.000;540.780;550.000;8. 220,0.000;9. 220;0.000; 0. 000;0.000; 13.830,0 615,101, 103 22, MARCHEIRUE DE CANTELEU M2 B4.7251:1:1.5,2;1;2:0
1:101'6:4:-1,1.000;538.689,550.000; 10.111;0.000;10.111;0.000;0.000;0.000; 15.167;0.674;101;103.22; MARCHEIRUE DE CANTELEU1;1,1.5,2:1:2:0
|000:540.184:5650.000:9.616:0.000;9.616;0.000;0.000;0.000; 14.724;0.654;101;103. 22, MARCHEIRUE DE CANTELEU N2 (84-72);
i
U
A

1;1.5;2;1;2;,0

1.000;541 375,550 000;5 625,0.000;8 625:0.000;0 000;0.000; 12 8370 575,101, 103 22, MARCHE|RUE DE CANTELEU;1:1;1.5.2;1.2:0
:1.000;541 519;550.000;8.481;0.000;8.461;0.000;0.000;0.000; 12.721;0.565;101;103. 22; MARCHEIRUE DU BOIS ST MAUR N, 2 (13371100 520,20
:1.000;540,618;550.000;3. 382;0._000;9.382;0.000;0.000;0.000; 140730 625: 101;103. 22:MARCHEIRUE DE CANTELEU;1:1:1.5; 0
-1:1.000;540.150;550.000;9.510,0.000;9.810;0.000,0.000;0.000; 14.715,0.554;101,103. 22; MARCHE|CIT DEVOCELLE, RUE DE CANTELEU;1;1;1.5,2,1;2,0
-1:1.000°5642.133:550.000;7.8670.000-7.667:0.000:0.000;0.000; 11.801:0.524:101:103. 22: MARCHEIRUE DE CANTELEU; 1:1;1.5:2,1;2,0
'2:-1,1.000;495_464;550.000;50.536.0.000 50,5360 000;0.000; 0,000 75.804.3.365; 101103 22;MARCHEICHE VERT1:1:1.5.2,1;2,0
3;-1,1.000,511.843,550,000,38.157,0.000;38.157,0.000,0.000,0.000,57.235,2.544,101,103.22;MARCHE|CHE DU CALVAIRE;1,1;1
1;1.000;504.440;550.000;45.560;0.000; 45, 560; 0.000;0.000;0.000;68. 340;3.037;101;103. 22, MARCHEICHE VERT;1;1;1.5,2;1;2,0
_1,1.000;507 551;550.000;42 449;0.000;42.449; 0. 000;0.000;0.000;63.673;2.830; 101,103 22, MARCHEIROU D ESTAIRES(RDSATY;1;1:1.5:2,1;,2.0
1.000;525 372;550.000;24.628;0.000; 24.628;0.000;0.000;0.000;36.943; 1.642;101;103. 22, MARCHEIROU D ESTAIRES(RDZ47);1;1;1.6:2,1;2.0
'43-111.000:519 968:550 000;30.032:0.000:30 032:0.000:0.000:0. 00045 048'2 002+ 1011103, 22:MARCHE[VOI ACCES LEVI STRAUS FRANCE;1:1:1.5,2,1;2,0
1101 11,8,-1 :1.000;541 161,550 000; 8 639;0.000;5 839,0.000;0.000;0.000;13. 258,0.589; 101,103 22, MARCHE|CIT DEWVOCELLE, RUE DE CANTELEU;T;1;1.5,2,1,2,0
1:101:12:7:-1:1.000:540, 750:660.000;9.242°0.000°9.242:0.000: 0.000-0.000; 13.864;0.616:101:103.22- MARCHEIRUE DU BOIS ST MAUR N.2 (13-37);,1;1;1.5,2,1;2,0
1:101;12;14;-1;1.000;542 281,550 0007 719;0.000;7 719;0 000;0 0000 000; 11 5780 515,101,103 22, MARCHEIRUE DU BOIS SAINT-MAUR1;1:1 5:2:1,2,0
1:101:12:15:-111.000:539. 155,550,000, 10.845;0.000;10.545;0.000;0.000;0.000; 16.267;0.723; 101;103. 22;MARCHEIRUE DU BOIS SAINT-MAUR; 1;1;1.8.2,1,2;0
1;101;13;10;-1;1.000;523.662; 550,000, 26, 338;0.000;26,335;0.000;0.000;0.000;39.507;1.756, 101 ,103.22; MARCHE|ROU D ESTAIRES(RD947),1;1:1.5,2,1;2,0
1:101;13;1%:-1;1.000:527 0&1:550.000,22.915;0 00022 919;0.000:0.000;0.000;34 379;1 528,101,103, 22 MARCHE|RUE D ESTAIRES;1;1;1.5.2:1,2;
1;101; 1:1.000:5623 356:550.000;26.64.4:0.000: 25, 644:0.000-0.000:0.000;39.965;1.776: 101103 22- MARCHEIRUE DE L YSER (MPASSE)1;1:1.5,2,1,2,0
1:101:14:8;-1;1.000;541_419;550.000;2.581;0.000;8.581;0.000;0.000:0.000; 12,87 1;0.672;101;103.22: MARCHEIRUE DE CAMTELEU:1:1:1.5:2;1.2:0
1:101:14:12;-1;1.000;541.716;550.000,5.264;0.000;8. 284;0.000;0.000; 0,000, 12.426;0.552;101,103.22; MARCHEIRUE DU BOIS SAINT-MAUR,1;1;1.5,2,1,2,0
1;101;14;28;-1;1.000;542.846;550.000,7.154;0.000;7.154;0,000;0.000;0.000; 10.730;0.477;101;103.22;MARCHEIRUE  DE CANTELEU;1;1;1.5; 0
1:101;15;12:-1;1.000:540 633;550 0009 367;0.000;8 367 .0 000;0.000,0.000; 140500 F24;101; 103 22;MARCHEIRUE DU BOIS SAINT-MAUR 11,1 5,212
1:101:15:17:-111.000:536.002;550.000; 13.995;0.000;13.998;0.000;0.000;0.000;20.997;0.933; 101,103, 22, MARCHEIRUE DU BOIS SAINT-MAUR, 1;1;1.6,2;1
|000:540 803-650.000°9.197;0.000;9. 197;0.000;0.000;0.000;13.795,0.613;101;103. 22: MARCHEIRUE DE L EGLISE;1;1;1.5;2,1;2,0

5,2,1,2,0

52
o

P‘
N
=l
=1

1,101;19,13;-1 ;1 .EIEIEI;522 793;55E|DDD‘27.2E|7;D.EIEIEI;27 2E|7;EI.DDD;EI.DDD;EI.DEIEI;AD.EH i ;1 .814;101 ;1DS.22;MARCHEIRUE D ESTAIRES1;1,1.5,2,1,2,0
1;101;18;22;-1;1.000;531 36%;550.000;18.631,0.000;18 631;0.000;0.000;0.000,27 945;1.242;101;103.22;MARCHE|RUE D ESTAIRES;1; 521,20
1,101,19,49;-1,1.000,529.151,550.000,20.549,0.000;20.5459;0.000,0.000;0.000,31.273;1.390;101,103.22, MARCHE|RUE DE vYERDUR M. 1,1 1,1.5,2,1,2,0
1,1071,20;22;-1,1.000;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 MARMNE;1;1;1.5,2,1,2,0

1;101;21;171;

1,101, 2;19'— 1 ooo; 53El 07s; 55El aoo; 19 25 D ooo; 19 925; El ooo; El ooo; El 000, 29 8a7, 1 328; 1E|1 103 22; MARCHEIRUE D ESTAIRES T,
AN TN 4 OS2 AR ASSEN (00 AT S0 OO0 7 260 0000 0000 0008 2041 1802101 402 TR ADCHEIDNE RS LA ADKE

1<

Résulbats &Recherche

Résultats Recherche Capture Outil

Pour ['aide, appuyer sur F1 1

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;

« tatt1: 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

€ TexPad - Z:W& \inter-départements\09-06 Fluk TCU LHCUeseau2006\emd06 aff it
Fichier Edtion  Recherche  Affichage Qudke Mamos Configration Fegétre  Ade

DEHASRE BB ET2IQYNR BLEH sw .,

St B X 2\ g ler-dé B o
ZAVAT ke,

Tjione volaubos af tete

131000000 03ROU D ESTARESROGT)
2910000000 0CHE VERT.

3140000000 00R0U D ESTARESIRDAMT)-
39-1,000000000,CHE DU CALVARE-
310-1,000000000R0U D ESTARESROST)-
46-1,0.000.00000,RUE DE CANTELEU-
418:1000000,000,CHE DUROY-

5610000000 00:RUE DE CANTELEUN2 B4-72)-
6410000000 00RUE DE CANTELEU-
£5-1000,000000RUE DE CANTELEUN? B472)-
£6.1.000,000000RUE DE CANTELEU-

7.42:4 000000 000RUE DU BOI STMALR N2 1337
8610000000 00RUE OF CANTELEL-
8111000000000 DEVOCELLE, RUE DE CANTELEL-
6141000000,000RUE DE CANTELEL-
92-1000000000CHE VERT-
§3-1,0.00000000,CHE DU CALVARE-
G134:1,000000000;,CHE VERT.

10310000000 00,R0V D ESTARESROMT)-
10113-10000000.00,R0U D ESTARES(ROMT)-
1041,1,0000000.00,VOI ACCES LEVI STRAUS FRANCE-
11810000 000000 DEVOCELLE, RUE DF CANTELEU-
1271000000, 09RUE DU BOS ST HAUR N2 1337)-
124:1,0000000.00,RUE DU BOIS SANT-MALR-
12,15-1000,0.00,0.00,RUE DU BOIS SAINT-MAUR-
13,10-1000,000,0.00,R0U D ESTARES(RD34T)-
13:191000000,0.00,RUE. D ESTAIRES-

13344 1000000 00AUE DE L YSER (MPASSE)
4810000000 00:RUE DE CANTELEU-
1412-1000000,0.00;RUE DU BOIS SAINT-MAUR-

1RANMAMAMAE NF CANTFIFIL.

Qs
Résulats techethe X

Qestasteterte B ot 0l
Pou i, spuyer s L. i

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




9. <FILENAME> CHEMINS.TXT

The detailed paths output file is "Delimited text" file with ";” as separator. It describes in detail the route of

each record in the "matrix" file.

Eichier Edtion  Recherche  Affichage  ©utls  Macros  Configurstion  Fepstre  Aide

=k BS&LE {BEE

= ZAVET \Inter-départements\09-06... | Z:\WaTyInter-départementsi03-06 Flux T - X
%" id;0;d;jour;heure;isj;ligne; service;temps; heureo;tveh;tmap;tatt;tcom; tatt1; Ll\:rrérelquﬂgueur pole;volau;boai; alij;texte; cveh; cwait,cmap;cboa; ctmap;thoa; njours f
1;,13657,101,1,550.000, 136571357 4;-1,-1,155 652,394.348,53.000,11.691,90.961,6.000,81.961,173 498,0.779,37802, 103 22,0 0; MARCHE|PLA DU CARMAVAL1,1;1.5,2,1,2; El
1;13657;101;1;560.000; 1357 4;13453 1;164.842;395.156;53.000;10.681,90.961,6.000,81.961;172.262;0.725,37602; 103.22;0,0; MARCHE|RUE DU PTIT D'SIRE;1;1;1.6,2;1;2;
1;13657;101;1,550.000;13453; 13462 1,153.966;396.014,53.000;10.025;90.961;6.000;,81.961;170.998;0.665,37802;103.22,0,0; MARCHE|RUE  LAMARTINE;1;1;1 5 21 2 0
1;13657,101,1,550.000; 13462, 13469;-1, 1‘153.051.396.949‘53.UUU.9 090,590,961 ‘E.UUU.BW.BEWJEB 597,0.608,37802,103.22;0;0, MARCHE|RUE JEANNE D‘ARC 11152120
1;13657;101;1;550.000;13469; 13423 1;152.414;397 586;53.000;8 453;90 961,6.000;81.961; 168 641;0.564;37802;103.22; MARCHEIBYD “ICTOR HUGO;1;1;,1.5,2,1,2;,0
1;13657;101;1,560.000;13423;37602;-1;-1,152.111,397 .889,53.000;5.150;90 961,6.000;51.961;166. 187,0.543;37502; 103.22; MARCHEINA;1;1;1.52;1;2,0
1,13657,101,1;550.000;37802;35737,582401; 1503; 150,000,400 000,53 000;8.039;58.961;4 000,81 961,162 020;0.536,35016, 103 22,103 220,0.000;ligne Citadine 1|bas jardinjmeuniers;1;1;1.5,2;1,2,0
1;,13657,101,1,550.000,357 37, 36093;582401,1503;148.000,402.000,51.000;8.039;58.961,4.000,81 961, 160.020,0.536 35016, 103.22,0.000;0.000; ligne Citadine 1/meunierslconde; 1,1;1.5,2;1,2;,0
1;13657;101;1;550.000;36093;35016;552401; 1503; 147 .000;403 000,50 000;8.039;88.961;4 000,81 961,159 .020;0.536,35016; 103 22;0.000;103.220; ligne Citadine 1|condelporte des postes;1;1;1.5;2,1,2;,0
1;13657;101;1,;560.000;35016;35921;7104,29556; 144 000;406.000;48.000;8.039,586.961,2.000;51 961, 1562.020;0.536;35535; 103.22;103.220;0.000; ligne 54|parte des postes|boulevard de rmetz;1;1;1.5;2;1,2;,0
1,13857,101,1,550.000;35921,36245,7 104, 2938, 143 000, 407 000; 48 000;8.039,86.961,2 000;81 961,151 .020;0 536,35935, 103 22,0.000;0.000; ligne 54|boulevard de metz|renoir;1;1,1.5:2,1;2,0
1,13657,101,1,550.000,36245,36351,7104,2998, 142,000,408 000,47 .000;8.039,586.961,2.000,81 961, 150.020;0.536,35935,103.22,0.000,0.000; ligne S4|renoirltacy;1,1,1.5,2;1;2; U
1;13657;101;1,;550.000;36351;35925;7104,2998; 141 .000;409.000;46.000;8.039;86.961;2.000;81 961,149.020;0 536;35935; 103 22,0.000;0.000; ligne S4tacglchasseurs de
1;,13657,;101;1,550.000;35925;35514;7 104,295,141 000,409 000;46.000;8.039;586.961,2.000;581.961;148.020;0.536;35935; 103.22;0.000;0.000; ligne 54|chasseurs de dnan(\augereau
1;13657,101,1,550.000;35514,35991,7104,2998;140.000,410.000;45.000;8.039,86.961,2.000,81 961, 148.020;0.536,35935,103.22,0.000,0.000; ligne S4|augereaulrue de \Uﬂdres.1‘1‘1.
1;,13657,101,1,550.000,35991,359583,7104,2998,139.000,411.000;44.000;8.039,86.961,2.000,81. 961,147 .020;0.536,35935,103.22,0.000,0.000; ligne S4|rue de londres|mairie;1,1,1.5,
1;13657;101;1,560.000;355963;357 15,7 104,2986;136.000;412.000;43 000;5.039,586.961;2.000;51 961, 146.020;0 536,35535; 103.22;0.000;0.000; ligne 54|mairis|clemenceau;1;1;1.5
1;13657;101;1,550.000;357 15,35935,7 104,295, 136.000;414.000;41.000;6.039;586.961,2.000;51 961, 144.020;0. 536,35935;103.22,0.000;103.220; ligne 54|c|emenceau\dhamaul 1,115 2 1,20
1;13657,101,1,550.000; 35935, 36002, 24010;29;130.000;420.000,40.000;8.039;81 961,0.000,81.961; 134 020,0.536;101,103.22;103.220,0.000; ligne 63Idha\nauilva\my.1.1‘1.5.2‘1.2.0
1;13657,101;1,550.000;36002; 35837, 24010;29;127.000; 423.000,37 .000;8.039;81 961;0.000,81.961,131.020;,0.536;101;103.22;0.000;0.000; ligne E3valmyljardin public;1;1,1.5;2,1,2;,0
1;13657;101;1,;560.000;35537;35640;24010;29;126.000; 424 000,36.000;8.032;581 861;0.000;51.961;130.020;0.536; 101; 103.22;0.000;0.000; ligne B3[jardin publiclmairie; 1;1;1.5;2;1;2;0
1;13657;101;1,550.000;35640;,367 14;24010;23;125.000;425 000,35.000;8.039;51 861,0.000,51.961,;129.020,0.536; 101, 103.22;0.000;0.000; ligne 63|mairieleurope;1;1;1.5,2;1,2,0
1;13657,101,1,550.000,367 14,36597 , 24010;29;123.000;427 000,33.000,8.039,81 861,0.000,81.961,127 020,0.536,101;103.22;0.000;0.000; ligne B3|europelcimetiere; 1,1,1.5,2,1,2,0
1;13657;101;1;550.000;36597; 36695;24010;29;113.000; 437 000,23.000;8.032;81 961;0.000;81.961; 117 020;0.536;101;103.22;0.000;0.000; ligne B3|cimetieralmairie; 1;1;1.5,2;1;2:0
1;13657;101;1,;560.000; 36695, 36637 ;24010;29;112.000; 438 000,22.000;5.032;51 861;0.000;51.961;116.020;,0.536;101; 103.22;0.000;0.000; ligne 63|mairiellion noirt;1 1 a; 2 1 D
1,13657;101;1;550.000;36637, 36803, 24010;29;111.000;439.000;21.000;8.034;81 961,0.000;31.961,115.020,0.536; 101,103 22;0.000;0.000; ligne E3|lion noirl4 Dhemms 1,11 5 21,20
1,13657,101,1,550.000, 36808, 36806, 24010;29;109.000;441.000,19.000,8.039,81 861,0.000,81.961,113.020,0.536,101,103.22;0.000,0.000; ligne E3|4 chemins|vieux II\IEUH,L‘\ 5 2‘1,2 U
1;13657;101;1;550.000;36806;36661;24010;29;104.000; 446 .000;14.000;8.039;81 961;0.000;81.961; 108 020;0.536;101; 103.22;0.000;0.000; ligne B3[vieux tilleullrue de lille
1;,13657;101;1,560.000;36661,3667 1,24010;28;21.000;459.000;1.000,5.03%;61.961,0.000,581.961 95 0200 535 101 103 2.0 DDD 103,220 ;ligne 63|rue de lille]la bass?e hot de V\||E 1 1 1 521,20
1;13657,101,1,550.000; 3667 1,42;-1;-1,8.039;541.961,0.000;8.039;0.000;0.000,0.000;12.059,0.536, 101,103 22‘U.U.MAHCHE\NA‘1.1‘1 52,120
1,13657,101,1,550.000;42;41,-1,-1,7.926,542.074,0.000,7.926,0.000,0.000;,0.000,11.889,0.525;101,103.22,0,0; MARCHE[VOl CONTOUR DE LEGLISE;1;1,1.5,2,1,2,0
1;13657;101;1;5! ; -1,7.3689,542.611;0.000,7.352;0.000;0.000;0.000; 11.083;0.423;101;103.22;0,0;MARCHE|RUE  PAULINE HOUDQYE;1;1;1.52;1;2,0
1;13657;101;1,550.000;30;2 -1,7.098,542.903;0.000,7.097,0.000,0.000;0.000; 10 646;0.473;101;103.22;0,0;MARCHEIRUE  DE LENS(RN41),1,1;1.5,2,1,2,0
1;13657,101,1,550.000,28,4 -1,5.486,544.514,0.000,5.486,0.000,0.000;0.000;8.229,0.366,101,103.22,0;0; MARCHEIRUE DE LENS(RNM)JJ‘W.S‘Z‘W.Z‘U
1;13657,101,1,550.000;47 .5 -1,2.924,547 075,0.000,2.924;0.000,0.000;0.000;4.386,0.195,101,103.22,0;0; MARCHE|RUE  DE LENS(RM41),1;1; 1 5‘2‘1,2‘U|
1; -1;1.872;548.128;0.000;1.672;0.000,0.000;0.000;2.608;0.125;101;103.22;0;0; MARCHE|PLA DE LA GARE;1;1;1 il
1 13557 101 1 EED DDD 92;101;-1;-1,0.565;549.435;0.000;0.565;0.000;0.000;0.000;0.848;0.038;101,103.22;0,0; MARCHE|PLA DE LA GARE;1;1;1 5 1,20
2,2495;129; El 450,000, 2495, 2595 1,43.454,406 546, 26,000,714 552,2.903;2.000,0.903,54.7 30,0 970 36881,100.58,0,0;MARCHEICHE DE LA LOU\/\ERE 11,0 5 21,20
2,2495;129;0;450.000;2595, 2640 38.391;411.602,26.000;9.489;2 903,;2.000;0.903;47 135,0.633;36881;100 58;0,0; MARCHE|CHE DE LA LOUVIERE;1;1; ;
2,2495;125;0;450.000; 2640, 2644 36.971,413.029,26.000;5.06%;2 803;2.000;0.203;45.006,0.538;365881;100.55;0,0; MARCHE|RUE DE LEGALITE;1
224951 29,0,450 000, 2644, 2680 1.-1/35.645,414 355,26 0006, 742.2 903,2.000.0 503 43 016.0. 449, 36581, 100.58.0.0. MARCHEIRUE DE LEGALITE 11,
2,2495,129;0,450.000, 2680, 36881 ;-1,-1,34. 495,415,505, 26.000,5.593,2.903;2.000,0.903;41.292;0.37 336881, 100 58 0;0; MARCHEINA, 1,1,1.5,2,1,2,0
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Triet 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
* 0: 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;
o -1 if the mode is of the individual transport type;
* service:
o TC service identifier if the mode is based on timetables;

o -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;

« tatt1: 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;

* +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 ¢ 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

Parametres 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\reseaux\transpole2006_musliw.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.




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;service;hd;hf;regime;volau;boia;alij;texte;type
908272;688583;1026;1026;1065;1145;0000000;1.00;0.00;0.00;ZRHDUSSwiss/Crossair;2
8000082;8000085;9510136;9510136;1291;1297;0000000;1.00;0.00;0.00; D @sseldorf Flughafen D @sseldorf Hbf;1
8000084;8003553;9510136;9510136;1359;1365,0000000;1.00;0.00;0.00; D @ren Langerwehe;1
8000085;8001584;9510136;9510136;1300;1305;0000000;1.00;0.00;0.00; D @sseldorf Hbf D @sseldorf-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; K @In Hbf K @In-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; Aachen-Rothe Erde Aachen Hbf;1
8001584;8006713;9510136;9510136;1306;1314;,0000000;1.00;0.00;0.00; D @sseldorf-Benrath 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;

*regime: timetable for the circulation of the service;
svolau: volume of service flow;
*boai: number of boardings at node i;
«alij: number of alightings at node j;
texte: description of the link;

stype: 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 Flughafen ;1;a
688583;8000082;-1; Duesseldorf Flughafen - DUS ;908272;1026;ZRHDUSSwiss/Crossair; 1;a

8000084;8003553;9510141; Langerwehe D€ren;8000178;9510136; Horrem D @ren;1;a

8000207;8000208;9511313; K @In-Ehrenfeld K @ln Hbf;8003368;9510136; K @In Messe/Deutz K @In Hbf;1;a
8000406;8000001;9510139; Aachen Hbf Aachen-Rothe Erde;8000348;9510136; Stolberg(Rheinl)Hbf Aachen-Rothe Erde;1;a
8000085;8001584;9511014; Dpsseldorf-Benrath D @sseldorf Hbf;8000082;9510136; D @sseldorf Flughafen D @sseldorf Hbf;1;a
8000178;8000084;9510139; D@ren Horrem;8000208;9510136; K @In-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€1n Hbf K€ln Messe/Deutz;8000209;9510136; K @In-M @lheim K @ln Messe/Deutz;1;a
8000208;8000178;9510139; Horrem K @In-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; K@In-M @lheim Leverkusen Mitte;8001584;9510136; D @sseldorf-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 turning movements or line-by-line transfers volumes, whose flow volume are greater than-zero, appear in the
file.

80



	A- Create an accessibility map (walking, cycling, car or public transport) from a multimodal network
	1. Install « Networks » plugin
	2. Get network data from OSM
	3. Clean/cut OSM data for routing
	4. Add and update fields to the cleaned road layer
	5. Make motorways impassable
	6. Opposite direction preparation
	7. Build road graph
	8. Generation of the Musliw individual network file
	9. Suppress isolated nodes (nodes which are unreachable/ non connected to the main graph))
	10. Prepare GTFS – From a raw GTFS (non prepared for Musliw)
	11. Generation of a PT network (Generation of a PT timetable for PT territorial accessibility)
	12. Import PT stops in QGIS
	13. Generation of the connectors
	14. Generation of the multi-modal network
	15. Matrix generation for Musliw
	16. Musliw parameters file
	17. Musliw computation
	18. Update ti tj
	19. Linear Interpolation
	20. Isovalue polygons
	21. Compute population inside iso-value polygons

	B- Production of a PT services offer (example : french regional railways offer)
	1. Get the theoretical offer on the SNCF open data website
	2. GTFS pre-processing
	3. GTFS import in Qgis
	4. View stops
	5. Show stations names
	6. Produce a proportional symbol size map
	7. View the number of services by link
	8. Widths proportional to the number of circulations
	9. Label the number of services

	C- Production of a traffic map
	1. Get traffic volumes
	2. Define proportional widths
	3. Set stroke width with an expression
	4. Show traffic volumes flows

	D- Create a territorial accessibility map on a time period and/or from/to several points
	1. Matrix creation
	2. Customize Musliw computation parameters
	3. Musliw computation
	4. Compute travel times aggregation
	5. Update aggregated ti tj

	E- Musliw documentation
	1. The « network » file
	Possible use of the type of link
	Example of coding of individual LINKS taking into account time periods and calendar

	2. The penalties and transfers definition file
	3. The «Matrix» file
	Standard specifications
	Advanced specifications

	4. Computation time optimization
	5. Computation procedure
	Basic case
	Advanced settings
	The “results” files

	6. <FILENAME>_OD.TXT
	7. <FILENAME>_TEMPS.TXT
	8. <FILENAME>_AFF.txt
	9. <FILENAME>_CHEMINS.TXT
	10. <FILENAME>_NOEUDS.TXT
	11. <NOM_FICHIER>_LOG.TXT
	12. <FILENAME>_SERVICES.TXT
	13. <FILENAME>_TURNS.TXT


