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

Warning

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

N T |

Most scripts used for: N

) Py ok

- modify the different road layers, nodes, ... e

- create different networks (cycling, walking, transportation) i s

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

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

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

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

(@ Plugins | All (705)

‘ All q nelwt_lrks

# COINS - Continuity in St =
E 1 installed 4 Hugin QGIS Netwo rks
it installed rGT 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
-ﬁ- Settings # QGISRed interpolation for accessibility maps and build isochrones
% QWater polygons.Computes multimodal routing and accessibility. Indude a dataset

for testing,a Musliw documentation and an algorithm for detecting non
connected nodes

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

71707 68 rating vote(s), 95563 downloads

Category Analysis
Tags python, transport, accessibifity, multimodal, network, isovaiue,
routing, gtfs, interpolabion
More info homepage  bug tracker code repository
Author Patrick Palmer
Installed version 2.+.6

Upgrade Al | Uninstall Plugin | | Reinstall Plugin

Close Help
Pracessing Toolbox n
A0 = v

1 Search..

¥ [ L) Recently used

4 Cartography

b Database

» File tools

| Interpolation

L Layer tools

» MNetwork analysis

» () Plots

» (& Raster analysis

» (&) Raster creation

v Raster terrain analysis
¥ (2 Raster tools
»
*
»
»
3
»
»
¥
»
’
»

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

io¥o¥ofolols)

(X Vector analysis
(X Vector creation
( Vector general
() Vector geometry
() Vector overlay
() Vector selection
() Vector table

() Vector tiles

& GDAL

& GRASS

¥ Models

aia Networks

»  Analysis

b Computations

»

»

Matrix
MNetwork




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

2 E EE D] E - bW (k[0 o B - & 30" - 0 AR W68 -Gl oeke B0 Bl G - 62 D9 I0 P G0 B i O
| Seyle par defaut o [ - Lme.—] 2 Untitled Project - CGIS
. Project Edit Miew Loyer Settings [N Vector Baster Dotobase Web Mesh MMOGIS Processing  Help
™ H| s rs e ) & e Manage and Install Plugins... = Li 3 - - - By 4
q @ N ﬁ*’ h N-" = Python Console COrf= AL+ P I g ==
L] L.“,?ET:., - T 1 ;Hm Project Templates P:m;s
i 4 MNew Empty Project » (;:
EPSGI2154 - RGF93 [/ Lambert-93 * ﬁ
. e 3
-
@ Plugins | All (659) e
* All | & search,
o W qgpals = . [
sl v QuickOSM O
- N sta QProto Pt
d hiatinstalled 5 e Download OSM data thanks to the
install from ZiP » : Overpass APL You can also open local
sl % ORectangleCreator OSM or PBF files. A spedial parser, on top
# = & qtranus of OGR, is used to let you see all OSM keys
Settings ilabl
& Queensland property availlable.
# Quick Attribution Exacute customs Overpass queries in QGIS to get OSM
@ Ouick Print Layout Cre | data.
s 207 rati t 467112 di load:
1@ QuickMapServices 2} rating vote(s), 112 downloads
» QuCkMIIIJ\I[ﬂhUTeE( Tags , Openstrestmap, overpass,
15 QuickOSM d , aem josm,
% QuickPrint remote, pbf, processing, modeler
& QuickWKT More info homepsgs bug tracker code
& QVisualize - TEROSUDIN, =
| HakES Anthnr  Fhanna Trmailla |
2 QWater q i o >
f’ Sx{ate:MOdel v || Upgrade Al Uninstall Plugin Reinstall Flugin
i Close Help

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

@ QuickOSM .
F quccasery | [nepwn emvoie] =
& ey k= highway -
3 Value Quary on all values =
& osmrie .
In * | |Territoire de Belfort

\\. »

Parameters

m About

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

100%

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




‘ (@ QuickOsM b%

Overpass query Reset

i Query <osm-script output="ml" timeout="250">
— <id-query {{geocodeArea:Territoire de Belfort)}} into="area_0"(>
= <union=
. OSM File <query fype="node">
- <has-kv 4="highway"/>
¢ Parameters <area-query from="area_0"/>
</query>

* <query fype="way">
Wi About <has-kv k="highway"/>
<area-query from="area_0"/>
</query>
<query fpe="relation">
<has-kv £#="highway"(>
<area-query from="area_0"/>
<[query>
</union>
<union>
<itemy >
<recurse fype="down'[/>
<funion=
<print mode="body"/>
<fosm-script>

w Advanced

{{geocodeArea:}} Territoire de Belfort

{{bbox}} or {{center}} | Canvas Extent » | | '.Ostuerv 2
Outputs

| Foints highway, cycleway,oneway, bicycle, layer level, indine, footway, motocar

V! Lines highway cycleway,oneviay bcyce ayer evelincin ooy, motocar

+ | Multilinestrings highway, cycleway,oneway, bicycle, layer, level, Incline, footway, motocar

| Multipolygons |highway,cycleway,onewav,blcycle,layer,level,Ind'rne,footway,motocar
Directory |
File prefix
Generate query Run query
emerpass Turbo Documentation 5

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);

);

(—>5);

out;




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

Save the query to load other networks later.

3. Clean/cut OSM data for routing

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

Show the processing toolbox (if not shown)
Tab : Processing/ToolBox

3 *Untitled Project - OGIS

Projeet  Edil Miew  Layer Setmngs Pluging Veclgr Ramter Database Web  Meih MMOGIS Progesaim eI
W o= [ B s (Do = Q0K se a3 & " = Lk Curi+ a1 R
Bl Toun las fichiars | Avne.. | o VG AT e B8 = B = i l: f‘;:::::::: .nr MEARER :::::::::T: L R | ]
ii ﬂ = '-:"“'T:I e "'ﬂ'n Besults Viewer Crrl=All st

Edif Features In-Place

. ¥ v il osmauery
o CamOuery
o @ Osmluery

r

Use Grass / Vector (v.*) / v.clean algorithm
i
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Grass / Vector (v.*) / v.clean Commande :

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

Threshold (comma separated for each tool) : 0

Cleaned : save resut in a layer : dep90_clean

Errors : save errors file :

Run
(&) viclean () Sélection multiple X
v Bk T | Soutodiectorver
Parameters | Log v.cleai | s
| e
Layer to clean TS :E rr::anglle Ander |a s
. = = a_"ge Inverser |2 sélectian
depdl [EPSG:2154] v ||l D i|:| rmbridge
10 o
Selected fastures only |1 rmdupl
: = [ rmdac Cancel
Input feature typa [optional] !@ bpol
ptions: selache: ID prune
|[] rmarea
Clearing tocl | ] rmiine
Py |0 rmsa
Threshold (comma separated for each tool) [optional]
0.0
b Advanced parameters
Cleaned
depdi_dean

v Open output file after running sigorithm
Erroes
v file]

v Open output file after runaing algorithm

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 Qe
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)




(2} Batch Processing - Update field

Parameters Log
& =m@
Layer Field Type

Aurofil., - Autofill... = Autofill...

£ | String
* | € |string
E | string
String
~ | E |String

S en LUh b B R e
4] 4
o

~ | € |string

Load layers on completion

Run a5 Single Frocess...

0%

Size
Autofill..

Precision
Aurtofill.,

Filter
Autofill...

pjtn|mimimim|,

Formufa
Autofiil..

olen|enfon[en]en],

Layer : select the road layer to update

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

Field : Longueur
Type : Double:
Size : 15

Precision : 5

Filter :

Formula : $length

Field : Diffusion
Type : String
Size: 1
Precision : 0
Filter :

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

Champ : Impasse

Type : String

Taille: 1

Précision : 0

Filtre :

Formula : “0’ (passable)

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

Résultat :
i (3 Batch Processing - Update field

Mmim|n|m

o

Parameters Log

Layer Field Type Size Precision Filter Formula
1 Autofill., = Autafill., 3 Autofill.. B Autofil.. . Autofill., 3 Autofill., Autofill...
Zédepgo_c | | sens * | E |string - |1 a 2o a s - | &y -
3|dep30_c L | langueur i _E_ Double ¥ |15 a (Jis a3 > || & | stength X
4|depd0_c i diffusion ~ | € |String - |1 a Zjo a 7| - | £ ]9 -
Sfaepéﬁ_c impasse ~ | & |string - |1 a 2o a 2| - | &|w -
é?_depgo_c ;waﬁ'_rxme - lS;DDubIe * |15 a 7|5 a g - l£ ;ﬂengmwﬂw 'I
| Load leyers on comgpletion

0%

Run as Single Process... | Run Ciosa

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

5. Make motorways impassable

SCRIPT : Update field
v  Network

)
<.r Auto-connectors

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

e .
<.¢ Build connectors

e

<. Build graph

(o]

e

<.r Concatenate network files

4% Concatenate networks folder

e

<.¢ Connect nodes to lines

e

<.¢ Create individual networks arcs

(o]

¢ Create updated links

45 GTFSimport

<7 Isolated nodes

(o]

4% Musliw individual network

(o]

4% Musliw timetable netwerk

e

.0 Prepare GTFS

(o]

e

S
<.r Reversearcs

-
3
b
ik
3
b
ik
3
b
ik
3
b
ik
3
b
ik
3
b
ik
3
b
ik
-
b
ik
3
b
ik
3
b
ik
3
b
ik
3
b
ik
3
b
ik
3
b
ik
3
*

o . .
9.0 Reverse selection geometries

Update field




(2} Batch Processing - Update field

Parameters | Log

& =m@
Layer Field Type Size Precision Filter Formula
1 Aurofiil., - Autofill... - Autofill... v Autofill.. = Aurtofill., = Autofil., - Aurofiil.. =
2| = | € |string - |20 15 £ €
3 v || £ |String v |20 15 > || & L
4 = | E | String v |20 a .|15 - - || & ~| L&
51 ~ || & |String v |20 a S|15 - > | & = | |8
(] = | € |string > |20 a .15 = » || & - || E
7| ~ || & |string > |20 a Ji15 > | L& £
Load layers on completion

0% BIICE
Run a5 Single Frocess... Run Cigsa
.

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
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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 :

52 Traitmrrvent par lots - Mivs & jour champ

Paramatres. | Sournal

Typ= Taitle Frécision Formule

a

et

e | che ] cix

wlafely

|.".!i'\lr.|:‘. njo n

| P ee——

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

13



SCRIPT : Reverse arcs
= () Vector geometry
mm Add geometry attributes

network : Open the network layer to reverse

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

Open output file after running algorithm Qgis.

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

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

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

Result :
(3 Reverse Line Direction e
" - - -
Rarsieters| | |iog Reverse line direction
Input layer |

direction of

This sigorthm revern:

curve or LineString

G:/BD_DREAL2021Formation/RessaweVolture/arcsigpkg ™ E!-:¢ J‘}"\B o

v | Opan output file after running algorithm

Run 2s Batch Process.. | | Run |l Close | Help

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

"
.0 Auto-connectors

-2 Build connectors

¢+ Build graph

Concatenate network files

() Concatenate Metwork Files 4

» -
Parameter= [y Concatenate network
d Metwork files to concatenate files

Canecstenate Musliv networks
V| G:/BD_DREAL/2021/Formation/Reseaux/Voiture/arcs.gpkg celect All slements,
v G:/BD_DREAL/2021/Formation/Reseaux/Voiture/arcs_s2.gpkg =

Clear Selection

Toggle Selection

| Akl Silado) |

0% Cancel

Run =5 Bstch 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 »
& oneway= ‘yes’ and highway in (‘primary’,’secondary’,’tertiary’,’primary link’,’secondary
link’,’tertiary link’) and cycleway is Null
update field “ Sens” (or direction) : ‘0’

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

7. Build road graph

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

SCRIPT Build graph
(2} Build Graph x
L -
Parameters Log Build gl‘apl‘l
Metwork raph from z linsar lzyer [create 2
} illed with node id
G:/BD_DREAL/ 2021/ Formation/Reseaw:/Voiturefarcs.gpkg = = } taking into ErCE:L.I"t

Direction [opticnal]

Paramsters:

network : Metwork leyer (linsar objects)

Node Id prefoe: prefic for node ids (ex: "MAP" and

= MAP125£3)

Geographic string({unigus) -
Prefix [optional]

mi

ion {0 prohibited, "1
Nodes layer on, 2, one way

ion, "3 both directions
G:/BD_DREAL(django/reseaux/vp/nodes.gpkg o

v | Open output file after running algorithm

% Cance

Run as Batch Process... Run Closs

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

Result :
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m

Node Id

[Create

(3 Build Graph

Parameters Log

Network
'/ dep90_c [EPSG:2154]

Direction [optional]

Geographic string(unique)
Prefix [optional]

MNodes layer

temporary layer]

V| Open output file after running algorithm

0%

Run as Batch Process...

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: 'MAP' and
n® 12563 => MAP12563)

node_id: the format of the node_id
string: number series or geographic
string (uniqueid which is consistent when
you add several adjacent layers)

direction: flow direction ('0' prohibited, '1'
one way objet direction, '2', one way
inverse object direction, "3' both
directinns

Cancel

Run Close

8. Generation of the Musliw individual network file

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

column separated text files).

SCRIPT Musliw individual network

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

Load road network layer
Run “Musliw individual network” script

Result

Road network : road network layer
Sens : “sens” of direction field

Time : walk-time

Length : longueur

i-node : i

j-node : j

Time category id : keep default value
Time period id : keep default value
Start time : keep default value

End time : keep default value
Calendar : keep default value

Arc label : highway

Mode : m (si marche)

Musliw network: save file (with .txt extension)
Run
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) Réseau Musliv transpart individuel

Paramétres  Joumal
Réseau routier
'/ DEPT_D1_Clean_Voirie_2sens [EPSG:2154]
Enti onneé=(s) uniguemsnt

Fendtre (xmin, xmax, ymin, ymax)

1.2 Tps_marche

1.2 Longueur

Reéseau Musliw

| [Enregistrer dans un fichier temporaire]

Executer comme processus de ot

9. Suppress isolated nodes (hodes which are unreachablel/ non

Réseau Musliw transport
individuel

mode individus|
-J& partir d'une couche
Paramatres:

réseau routier: couche réseau routier( objets
inéaires)

fenétre: aire de oénération (peut #tre une sous
parte du réseau global)

temps: temps de parcours sur Marc

lang:

r: longueur de l'arc

i-node: identifiant nosud |

j-node: identifiant noeud j

< périgde; identifiant de la période

id palge horare: identifiant d

e horaire

heure début:heure de début lage horare

heure fin de la plage horaire

de la plage horaire {ex:
us les jours sauf samedi et dmanche

bellé arc

nt de mode pour le calod de plus
multimodal

m du réseau Mushv géneré {txt

dans un fichier
Enregistrer vers un fichier., =

Chanager 'encodage du fichier (System)..,

(e o

conhnected to the main graph))
SCRIPT Isolated nodes

Nodes: open nodes layer

Node Id : num

Musliw network : open walking network .txt

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

Connected nodes : Save file as...

w

Metwork

Auto-connectors

"¢ Build connectars

Build graph

Concatenate network files
Concatenate networks folder
Connect nodes to lines

Create individual networks arcs

2.0 Create updated links
GTFS import

|solated nodes

17



(@ Isolated Nodes

Parameters | Log
| G:/BD_DREAL/2019/Voirie_Qgis/DEPT_60_Oisefnoeud_60.shp  ~ | | ... |
Node Id

| abe pum v |
Musliw network

D_DREAL\2019Marche_VP_Muslin yeseau_marche_DEPT_60.txt € || ... |
Network Id

0 B
Connected nodes
EAL/2019Voirie_Qgis/DEPT_60_Oise/connected_nodes_60.gpkg € | | ...
V| Open output file after running algorithm

Connected nodes

Python identifier:
‘NOEUDS_UTILES'

d Isolated nodes

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

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

to prevent a Musliw computation based on an
isolated node

Parameters:

Nodes: nodes layer (ex: generated by the build
graph algorithm )

Node id: Field that contains the node Id

Musliw Network: A Musliw network with
corresponding node id corresponding to the nodes
layer id

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

L amnoctad nadean Mamea af oo sobet medas

| 0%

[l caneel

|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.

() Isolated Nodes X
o o
_Parameters | Log | __ |Isolated nodes =
version: 3.14.1-Pi =
Sgig égéséor:\,isioln. fﬂeéadﬁb?ld Create a layer of connected nodes from a nodes
Qt version: 5.11.2 : layer (ex: generated by the build graph algorithm)
GDAL version: 3.0.4 and a Musliw network. The algorithm build the
GEOS version: 3.8.1-CAPI-1.13.3 different graphs corresponding to the Musliw
PROJ version: Rel. 6.3.2, May 1st, 2020 network
?: rma!gml ﬂ!m“ed nodes: st and create a node layer corresponding to the
Input parameters: graph having the largest number of nodes. The
t pl'lng;rE D' 3 ‘num'. 'NOZUDS' : 'G:/BD DREAL/2015/ interest of this algorithm is to analyse the
Voirie Qgis/DEPT_€0_Oise/noeud €0.shp', SHmecions of oraeh and
'EIOE’UDS_U'.FILES * : "G:/BD_DREAL/2019/Voirie Qgis/ to prevent a Musliw computation based on an
DEPT_€0_Oise/connected_nodes €0.gpkg’, isolated node
'NUM_RESERU' : 0, 'RESEAU" : 'G:\\BD_DREALA\20185\
\Marche VP Musliw\\reseau marche DEPT_€0.txt' } Parameters:
Analyse des graphes... Nodes: nodes layer (ex: generated by the build
Au total il y a 59 réseaux disjoints graph algorithm )
Réseau 0: 94931 noeuds connectés
Réseau 1: 133 noeuds connectés Mode id: Field that contains the node Id
Réseau 2: 32 noeuds connectés ) ) )
Réseau 3: 31 noeuds connectés Musliw Network: A Musliw network with
Réseau 4: 29 noeuds connectés corresponding node id corresponding to the nodes
Réseau 5: 27 noeuds connectés layer id
Réseau 6: 20 noeuds connectés
Réseau 7: 18 nxd: connectés Network Id: Number of the network graph to
Réseau 3; 16 noeuds connectés select for conencted nodes (networks are sorted
Réseau 9: 16 noeuds connectés by the number of connected nodes. 0 (default
REseau 9 16 Noeuds connectes - & value) is the largest
B % ~1
Lo tod nodasc hlamme. nf Hya suboudt nadaa. | s
0% || cancel

\Run as Batch Process...

|Change Parameters| | Close |
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10. Prepare GTFES — From a raw GTFS (not prepared for Musliw)

SCRIPT Prepare GTFS v > Networks
Right click on the script/ Execute as batch process » Analysis
» Computations
» Matrix
* Network

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

4% Auto-connectors
4% 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 E'T"f;?r;"::;d”a' RIS
3 » 3
stop_id?” is not checked % tcolted riodes
GTFS output folder : Save result in the output folder. Example % Musliw individual network
« GTFS » folder 4 Musliw timetable network
Run .:. Prepare GTFS
9¢ Reverse arcs
%¢ Reverse selection geometries
4% Update field
Result:
() Batch Processing - Prepare GTFS X
Parameters Log
=08
_ GTFS source folder Network Id Extract stop_id? | Extract formula | GTFS output folder
1 Autofill... . Autofill.. 2 AutofilL... - Autofill... . Autofill...
21\2019%s0urces\AE €3 | | .. JAE Ne - |[[-&] | G:/BD_DREAL/2019/GTFS
3l \019kourcestey € | | ... [BY |No - 18] | G/BD_DREAL/2019/GTFS |
Load layers on completion
0%
Run as Single Process. . Run Close

11. Generation of a PT network

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

In the result folder (saved GTFS files), edit (for example with Notepad++) the calendar.txt ou
calendar_dates file from each network in order to choose a typical week (not during school holidays for
example). Example : from 10/06/2019 to 16/06/2019
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> AE » GTFS » AE

~
Nom

C] calendar.bd
[_] routes.ba
5] stop_times.txt
Iﬁ stops.bd

|_J trips.bd

SCRIPT Musliw timetable network

Modifié le

19/04/2019 15:37

19/04/2019 15:37
0/

19/04/20

Type

Document texte
Document texte
Document texte
Document texte

Document texte

Taille

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

Calendar start: enter the first day of the period (often a monday for a typical
week period, but you can choose any day and any period duration)
Calendar end: enter the last day of the period ( sunday for a typical week

period)

Lines based network: checked by default for most uses

Musliw timetable network : Save Muslwiwnetwork name as (with .txt

extension) — Example AE.txt
Run

Ouvrir

Imprimer

Moedifier

7-Zip >
CRC SHA >3
Edit with Notepad++

- 47 Metworks
| b Analysis
+ Computations
‘ b Matrix
* MNetwork

| Auto-connectors

| Build connectors

| Build graph
Concatenate networks

l Connect nodes to lines

I Create individual networks...

| GTFS import
Isolated nodes

I Musliw individual netwark

' Prepare GTFS
Reverse arcs

I Reverse selection geometries
Update field
Update links pole
Update links times
Update ti tj

(2 Musliw Timetable Network

Parameters Log
GTFS folder -
G:\BD_DREAL\2019\GTFS\AE
Calendar start

10/06/2019
Calendar end

16/06/2019

V| Line based network?
Musliw timetable network
G:/BD_DREAL/2019/TC_Musliw/AE. txt

Run as Batch Process...

0%

Musliw timetable network

Generates a Musliw timetable network from GTFS
data (using prepare_GTFS script before is
recommended)

Parameters:

GTFs folder : GTFS folder

calendar start: date of the first day of the period

caldendar_end: dat of the last day of the periode

musliw_timetable_network: name of the
generated Musliw network file

X

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 impant

B = 5 |
GTFS Folder Calendar start Calendarend Start time End time
Autofill.. 1 Aviofill.. il HAutofitl.. il Aol 1 Autohill.. Al
2puimieiETesaE @ | | .. (1006019 180672019 | 00:0000 [22:5m50

Load layers on comalebion

0%

Riun 35 Single Process..

Table names CRS Encoding Ouput folder
» Aukoill., L Avhofill.. L Autofill 1 Ao,
BE EPSG:2154 - RGF2 - l uAf_B_sig GyED_DREALS20TSTC_QgissSHP
Run Close:
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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)

Parameters Log

= b

Stops Stop_id i-text i-mode MNodes node_id J-text
1 Autofill... : Autofill.. ] Auvtofill.. - Autofill... v Autofill... - Autofill.. . Autofill...
2| G:/BDDRE ~ | Ry, | .| abcident -t t G/BDDRE ¥ | by | . « [m

]

Load layers on completion

(2 Batch Processing - Build connectors X

| 0%
Run as Single Process. . Run | Close
(2 Batch Processing - Build connectors X
Parameters Log
B = =
j-mode Radius(m) Speed Maximum number Connectors file
1 Autofill.. . Autofill... 1] Autofill.. N Autofill.. a Autofill..
2|m 1000,000000 - [ 4,000000 <l % G:/BD_DREAL/2019/Connecteurs/connecteurs_AE.gpkg
[ 3
Load layers on completion
0%
Run as Single Process... Run Close
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14. Generation of the multi-modal network

SCRIPT Concatenate networks

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

Put each file that need to be used in a specific directory (example : folder « concatenate »
network elements foldere : select the folder where .txt files to be concatenated are located
global network : save multimodal network as (with txt extension)
Run

Résultat :

(2 Concatenate Networks

Parameters | Log Concatenate networks

Network elements folder :
Concatenate Musliw networks elements,

timetable based network elements, indivudal

Global network modes elements and connector elements in order
to generate a global multimodal network as input
*txt €& || .. for Musliw tool

Parameters:
network elements folder : Musliw networks
elements folder

0% Cancel

Run as Batch Process... | Run | Close
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Part 2 : generation of the territorial accessibility map

15. Matrix generation for
Musliw

SCRIPT Musliw simple matrix

Nodes : nodes layer

Node Id : num

Trip start : click directly in Qgis the start
point

Trip end : select directly in Qgis the end
point

Demand : number of passengers

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

Time : time format 00:00:00

Departure/Arrival : Choose

Write mode : write or append

Musliw matrix : save matrix as...

16. Musliw parameters file

* (o mdputations

e . i
20 Musliw computaticn

L Muslw parameters

SCRIPT Musliw parameters

Individual mode speed factor : 0,25 for cycling

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

[Enregistrer dans un fichier temporaire]

& Musliw Simple Matrix

Parameters Log
Modes

| 6:/80_DREAL /2020 Nosuds HOF _noeuds.shp ~ | [5] %,

Selects;

Node ID
| @be num
Trip start
| 707041,585501, 7061563, 229501 [EP5G:2154]
Trip end [optional]
| 705416, 737243, 7059938, 381243 [BP5G:2154]
Demand

1,000000
Day

1
Time
109:00:00
Departure/Arrival

Arrival

Write Mode

Run as Batch Process...

0%

i

Musliw simple matrix

ing on 2 nodes o
n{and point)

Parameters:

Modes: nodes layer {cormesponding to the routing arc

layer)

Nede id: Field that contains the node Id

Trip start:

Trips end: End point (destnation)

ay: number of
of the calendar)

Run Close

&} Musliv Parameters

Parameters | Log
I wehide weight
1

\Waiting weight

Tndividuel modes weight

15

Bearding weight

3

Incividual mode speed factar

Manimum transfer defay

z
i transfer defay

&0
Extra day duratian

o -
M, indhvidual time budgat

50,000000 s
Madmum generaized tme

1500,000000 s
Toll weight

o
Output fiter [opticaal]

Dutput links tmes?
.\v.hm.\oul.memb_lem =
| Prohibited U-turns?
| Dutput pathe?
Cutput services?
Cutput transfers?
Cutput nade times?
Aigarithm scale?
) 2
Algarithm expanent?

2 s>

Rur s Bateh Process

Musliw parameters

0%

bikty computtion with Musiy

LTS In shartest paths compuiation

tput parameter fils o




17. Musliw computation

= Computations

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

@ Musliw Computation

Parameters Log

Musliw network
jodal\Reseau_Multimodal_light_2019.txt €3
Musliv matrix
 modele_resmultimodal_light\matrice. txt €3
Musliw parameters
ight\pararnekre_res_rpulﬁmodal_light.tx{ L %]

Musliw penalties [optional]

v Accept to download Musliw binary from Github
Output

file] -

|>ave to temporary T

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 file ni-column separated files (if

selected in parame

. Origin destination results file *_od, txt”

" (usefull for
. Assignment results file on links *_aff. txt”
. Log file "_log.txt
. Parameters files *_param, txt”
Cancel
| Run Close

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_bike » for example.
J-node time : tj (as i-node time but in j)

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

() Update TiTj

Parameters

Network

Log

G:/BD_DREAL/2020/script_modele_resmultir ~
Travel times file
= resmultimodal_light'yesult_iso_temps.txt €2

Musliw time

temps
Arc time

1.2 Tps_marche ¥
Departure/arrival

Arrival -
i-node time

& * || E
j-node time

b *||E

Initial/final waiting time?
0%

Run as Batch Process...

Update ti tj
Read the travel times file ".._temps. txt” computed by Musliw
a3 eates y don in the network layer fields

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

Parameters:

layer : network layer (inear objects)

eparturefarrival: departure if "d" in Musliw matrix, arrival if

a

i_node time: travel time at i-node field

j-node time
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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.

Q Update Links Times

Parameters | Log
Metwork

Travel times file

Extent
383,6980320.8166,7128182.0081 [EPSG:2154]
i-node time

j-node time

g
Initial/final waiting time?

4

Run as Batch Process...

b - |

walogpl

0%

X

Update links times

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

Parameters:

layer : network layer (linear objects)

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

fenétre: fenétre déterminants les arcs & metire a jour (seuls
ceux a lintérisur seront mis & jour)

departurefarrival: departure if "d” in Musliw matrix, arrival if
.

i_node time: travel tme 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

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.

(2} Update Links Pole

Parameters | Log
Network

Travel times file

Extent
[583,6960320.8166,7128162.0061 (FPSG:2154) |
Departure/arrival

Departure
Intermodality node
| Inter v |
Origin node

6 =]

Run as Batch Process...

£

=

0%

X

Update links pole

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

network : network layer (inear objects)

travel imes file: travel times text file .,,_temps. txt generated
by Mushw

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

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

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

Cancel

| Run ] Close

26



19. Linear Interpolation

SCRIPT Linear interpolation

- &F Metworks

= Anulysis
W Get link flows data
indicators by link

= indicatars by link and day
inchicatars by nodes
indicators by node and day
indicators by OD

35 Imovalue polygons

lzowalus polygons

B Alganthm 10:

¥ i ul"“'“ln' ‘Networks:iiovalues_poi
F Shirft linde 1

T Spatial aggregation

O Wariakhle boiffer aooluoons

Path an

Network : réseau_voirie_shp

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

j-cost : tj

Direction : Sens

Spread : Diffusion

Impassability : Impasse

Pixels nb x :200

Pixels nb y : 200

Pixel size x : let default values

Pixel size y : let default values

Decimals : 5

Radius(m) : 1000

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

or for a distance map : 60

Impassable? : do not check

individual values: choose a field for in case of

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

Raster file : save raster as

Run

(2 Linear Interpolation

Parameters Log
Network .

G:fBD_DREAL f2020/script_modele_resmt ~
Window
3,6980320.8166,7128182.0081 [EP5G: 2154]

Spread
abe Diffusion =
Impassibility
abe 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

l-.4 Y
Impassable?

Individual values

Raster file

[Save to temporary file]

|Run as Batch Process... |

(a7}

0%

Linear interpolation

Implements a linear based interpolation in order to bulld &

and travel imes at i-node and j-nods

Paramameters:

king area
i-node cost : cost at node i
jnode : costat node §

direction =
the object

ction (0','2,'2,'3): 0’ prohibited, ‘1 flow in

ow in the reverse object direction, '3’ flow in both
directions

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

(0 spread

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

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

wel ¥ : number of pixels in x of the output raster
rumber of pixel y : number of pixels in y of the output raster

pixel size in x : pixel size in x{m) (optional)

pived size inyx : pixe al)

d number of d
correspond to 18-8)

maks for approximation (e.g 6

radius : search radius m inside blocks

| spread speed : speeed of spread inside blocks in km/h (60 for

so-distance maps)

Iimpassabl
into account

Cancel

Close
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20. Isovalue polygons

SCRIPT Isovalue polygons

Raster : raster layer

Band : 1

Min: 0

Max : 60 (depends on the duration)
Interval : 10 (iso-value interval)

No value : let default value
Polygons : check it

Individual values: check only for
individual value analysis

Contours iso-valeurs : save layer as..

Isochrone example

(@ Isovalue Polygons

Parameters | Log | Isovalue polygons
= . Generates [sovalue polygons from a rester layer (ex: in order
|G:Ipq.belekx§ _ADEP.png - | |j to genarate isochrones areas)
Band Parameters:
|8andlmed)_ i | raster: input raster layer name
Min band: band to compute
10,000000 |3 [| | min: minimum isovalus area to generate
Max max: maximum isovalue area to generate
I 60,000000 |:l interval: step between each isovalus
Trterval ] )
: no_value: value corresponding to the raster no_value
I 10 = | polygt True= genarates palygons: False generates
Mo Value Polylines
| -9999,000000 2| | individual values: if checked generate & polygen for each
7 individual raster value (no interpolation)
V| Polygons
= results name of the resulted isovalue polygons layer
|| Individual Values
| [Create temporary layer] | L[
|v/| Open output file after running algorithm
| 0%

 Accessibilité cinéma Compiégne
: ] Arrivée 19h30

I moins de 10 min

[ moins de 20 min

- moins de 30 min

moins de 40 min

~ [ moins de 50 min

~ I moins d'1 heure
sl PR T a ST
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Partie 3 : To go further...

21. Compute population inside iso-value polygons

SCRIPT Spatial aggregation

Open the iso-value polygons layer

Open an administrative layer with a population field

= =5 Pletworks
= Analysis
0 Get link flows data
¥ indicators by link
A5 indicaters by link and day
I indicators by node
F indicatorz by node and day
e indicators by SO0
lrovalus pah/gone

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

defined in the polygons layer

Source : administrative layer
Variable : field name containing the population

data

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

mean, minimum, maximum
Output : save result as (polyg

Results

ons layer)

2 Linessr intarpolatian

50 Path analysis
i Routes
35 Shift lines

% Variabla buffar polygons

() Spatial Aggregation

Parameters | Log

Spatial aggregation

Polygons . 3
Perform a spatial aggregation between 2 layers in order to
Jiso_avant_1 [EPSG:2154] > estmate
1d for example the proportion of population which belongs to a
polygon (ex: area
abe id -
Parameters:
Source
- palygons: the polygon layer (ex: iso-value layer)
G:/Qgis/Geoflajcommunes_france.shp ~
i id: field containing the polygon id (ex: 30min iso-valus)
Variable
source: a polygon layer with & variable to compute (ex:
123 POPULATION i municipalities layer)
Aggregator variable: the variable to compute from the source layer {ex:
sum = population from mumicipalities layer)
Qutput aggregator: aggregator (min,max, mean, sum)
[Create temporary layer] - output: the result of aggration layer (containing the same
objects as the polygons layer)
V| Open output file after running algorithm
0% Cancel
Run as Batch Process... Run Close

() Sortie : Total des entités: 4, filtrées: 4, sélectionnées: 0 =3 O
JZBRIBG & LY @ 0 »
id ~ POPULATION

1 0,00000 621,01899

2 5,00000 2381,86852

3 TU,UDDDO:: 5078,68296

4 15,00000 5542,47301

T Montrer toutes les entités,
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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 Edition Affichage Historique Marque-pages Qutils ?
B Explore — SNCF Open Data b +

“ c @ |00 o I v T Y InNmD e &

£F Les plus visités D Débuter avec Firefox  [lll Mijnwoordenboek | Ve., T Plateforme pédagogiq.. 40 Le baréme des ressour... B3 Offre de formation du .. (G} Click 55" ESPRIM : Perturbation... »

En continuant de naviguer sur ce site, vous acceptez les Conditions d'utilisation et la Politique de confident

dlité qui y sont associes. Ce site utilise des cookies pour améliorer |'expérience utilisateur, pour des
mesures d'audience et vous permetire de partager du contenu sur les réseaux sociaux, Vous pouves consulter la Palitique des cookies pour en savoir plus, Merci de cliquer sur le bouton pour donner votre

consentement.  Jaccepte

&4 Inscription % Connexion

@ ACCEDERA L'APISNCF  DATA CGU  CONTACT
OPEN DATA

216 jeux de données Horaires des lignes TER

Horaires des lignes TER au format GTFS.

Tri des jeux
Producteur TER
Modifié Populaires De A&Z | Licence Open Database License {ODbL)
Données 1 élément

= o T £

Horaires des Tram-Train TER Pays de la Loire
Heraires des lignes Tram-Train TER Pays de la Loire au format GTFS.
Ll Analyse 05 Producteur TER
@ Carte Licence Open Database License (ODbL)

Données 1 élément
ki élémen

@ Vue personnalisée @ Pays de ls Loire
Modifié

2014 Horaires des lignes Intercités
2015

2016
Producteur Intercités

207 Licence Open Database License (ODbL)
2018 3 Données 1 élément

=0 O o 5 )

Horaires des lignes Intercités au format GTFS.

Producteur

SNCF Réseau, DIRECTION 55 ) ] -
FINANCE ACHATS Horaires des lignes Transilien

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 Edition Affichage Historique Marque-pages Qutils ?
B Horaires des lignes TER— S % IR

¢ o @ & hitp

a.sncf.com/explare nci-ter-gtfs/table/

- @ N @D @

£F Les plus visités D Débuter avec Firefox  [lll Mijnwoordenboek | Ve.. T Plateforme pédagogiq.. 40 Le baréme des ressour... B3 Offre de formation du .. (G} Click 55" ESPRIM : Perturbation...

ACCEDER A L'API SNCF DATA cGu CONTACT

@OPEN DATA

Aucun filtre actif

—

Horaires des lignes TER

Horaires des lignes TER

B Tableau

Rechercher.. Q

Partager

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

- B L

G

Accept website policy

Vous avez choisi d'ouwvrir
: 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) e

@Egnregistrer le fichier

[ Toujours effectuer cette action pour ce type de fichier,

QK Annuler

Cuverture de export-ter-gtfs-last.zip >

Save and unpack the archive in a directory
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2. GTEFS pre-processing

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

(3 Prepare GTFS b4

Parameters Log ) Prepare GTFS

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

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

Network Id | |Parameters:

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

| Extract stop_id? )
GTFS destination folder; folder of the Muslivw well

Extract formula | formated GTFS

|[-8:] [ | network id: id in order to differenciate networks
. | |(line ID, stop ID,...) (ex: LT and 15636 -> stop_id
GTFS output folder L 115696

|G:\poubelle a|| .

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

Extract formula: the formula to extract stop_id: (ex:

"OCE:StopArea:87256315") with [-8:] formula ->
"OCE:StopArea:87256315"[-8:]="87256315"

0% ' Cancel

| Run as Batch Process... Run | Close

The script generates a new GTFS dataset compliant with networks algorithms

| |--]‘=] 51T | G\poubelie\TER - O X
Accuel Partage affichage ?_
u x I .l; .; = e o Guvrir FH sélectionner tout
- - 558 i == IMadifier | Aucun
Epingler & Capler Coller cilerlle Copier | Supprimer Renommer  Nouveau Proprités o m, S
Accés rapide 18 Fover £ yers pere > dossier = @ Historique [ Inverser la selection
Presse-papiers Qrganiser Nouveau i Sélectionner
— v 4 » CePC » Crocovert (G > poubelie » TER w ) | Rechercher dans: TER @
MT (Central, Affaires) A Nom Modifié be Type
PRFB Hauts-de-France_a_deplacer_dans_affaires | B) calendarta

Quickstart_python_folium [=] calendar_dates.txt

Ressources de formation et d'utilisation BOX E] routes.txt
& OneDrive |- stop_times.txt
2 M. Patrick PALMIER 1= stops.xt
% Ce PC 1= trips.oa

I Bureau

= Documents

&= Images

> Musigue

B Objets 3D

# Telechargements
B videos

25 Windrwe (04 i B [ 8
& élement(s) =
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3. GTES import in Qqis

y GDAL
GRASS
Models
= Networks
Analysis
Computations
Matrix
MNetwork

& Auto-connectors
Build connectors
W& Build graph
Concatenate net...
Connect nodes to...
#e Create individual ...
% GTFS import
¥ lsolated nodes
Musliw individual...
= Musliw timetable ...

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

{ v v v
ivw v;”\‘-‘:?ma

the start and end dates of the calendar must be dates where corresponding data (timetables) are available in the
GTES 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 X
» -
Parameters Log GTFS import
GTFS Folder Scan a GTFS folder and generates the layer of
G:\poubelle\TER a stops, and the layer of simplified arcs and lines
Calendar start Computes the transport offer for the specified time
period and calendar (number of stops)
15/07/2019
Parameters:
Calendar end
GTFS_folder : GTFS folder path
21/07/2019
i calendar start: calendar date of the first day of the
Start time period (dd/mm/YYyY)
00:00:00 calendar_end: calendar date of the last day of the
e periad (dd/mm/ YY)
23:50:50 start_time: start time of the period (hh:mm:ss)
Table names end_time: end time of the period (hh:mm:ss)
TER table names: root for generated tables (ex: IC =>
IC_nodes.shp, IC_arcs.shp and IC_lines.shp)
CRS
= CRS: generated tables CRS
EPSG:2154 - RGF93 / Lambert-33 v ||
encoding: encoding
Encoding
utf_8_sig
Ouput folder
G:\poubelle\TER_SIG L % |
0% Cancel
Run as Batch Process... Run Close
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4. View stops

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

Q Data Source Manager | Browser *
E Browser — Browser )
= DRT®HO
- g Vector » [ Quis =]
Pyt P[] reseau A
b [ reseau_B
» [0 5K
v [7 SNCF
4 Delimited » [ sg_data_test
-
» [ TER
74 GeoPackag ~ [ TER.SIG
(2 TER_arcs.shp
# g Shatialite S 2 TER linesshp
= N 5
PostgresQ . TER staps.shp
A b 7 test
+ Mssal » [77 test_gps
» OTR
+ Oracle » Ovp
v [E] 2015zip
B2
0B, DB2 v [E] 2016zip
l'!‘ Virtual v [H] 2017.zip
A% |ayer v [f] 2018zip
= \WMS/ (2 A_arcs.shp
M wMmTs 2 Alinesshp -
Results (zoom in Lille regional area)
@ *acces fille_matin — 0G5 = o) %
Project  Ecit Miew Laver Setfings Pluging Veclgr Baster Database Web Mesh MMOGS Processing Help
Ve RPR A BUNOR &EEEE & © -d-
BEVLAWE Ly . =4 m= GOUR ~n H
= 0-6-0~
o) l:yeg! e Zf Ly et £ P:n:&:mg Tr:nrl:nx ] oE
B¢ v e IERstops T % o Saaret
= (0 0o Stadard s e e G Vector creation &
: : \ G} Vector general

G Viestor geamelry
G} viectar overlay
2 Vectar selectan
1 Vectar tablé
C Vectar tiles
& GDAL
& GRASE
& Models
e Netwnrks
* Analysiz
* Computations
¥ Matriv
= Network
¥ Auto-connectors
4% Build cornectors
2 Build graph
F Corcatenate net.
5 Comect nodes ..
Ak Create individual -
& GIFS impon
4 tsolstad nodes
F Muslive individual..
2 sl timetable
- - ¥ Prepate GTFS
L ] 7 sy £ Poverss ey
{ ] \ Fhngy: 3 N U dtevares selection
4 Update haid
4 Update tinks pole
¥ Update linis times
F Update ti 4]

Swinleoa

o Poinartel r
e des
{Eetuairys {

sty

@R
v & saca

T W Render @ erscoi @

| Gatting tiles.
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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

qG6lIs

Praject Eefit Miew Layer Setfings Pluging  Veclor

@ *acces filke_matin

44 H &

Layers 3=
CANT Er
i v ® IR swps

= | B* 0SM Stondard

Jare de Armentigres

Baster Database Web Mesh MMQGIS Progessing Help
M 8

| B E & - o o
=4 wmegy GAR 2x H
- G-y~

Gare de Roubaix

Gare de Crolx 'Allumette

Gare da Wambrechies

.Gare de Marquette
Gare de Pérenchies
Gare de La Madeleine (Noed)
.Gane de St-André (Mord)

.Gare de Lille Europe
FGare de Lille Fiandres

Gare de HeIIemrQ&s ™
Gare de Mont de TarreRore da Lazsnmias

ill
Gare de Lille CHR JGare de Lile Porte de Doual

Tare de Loos lés Lille

“Gare de Haubousdin é‘,;re de Ronchin
Gare de Santes Jsare de Lesquin
Jaare de Wattignies Templemars
Gare de Wavrin

.Gare de La Fontzing {Noed)

.giare de Don Sainghin
.Gare de Marquitlies

Gatting tikes.

Gare de Croix Wasquehal

Gare de Annappes
are de Ascg

JBare de Baisieux

JGare de Fretin {Moed)

JRare de Seclin

Coorainata | $30733, 7063200 % Goade| 11105842 -

Jhare de Ennevelin

&8 Magnifier| 100% +  Rotztan O.ICI =

[m .8
Processing Tootbog {xl
wad s .
1, Snarch
G Vector creation &

Gt Vector general
G Veclor geomelry
G vector overlay
1 Vectar selectan
) Vector table

Gl Vector tiles

& GOAL

& GRASS

5 Models

i etk

* Analysiz
Computations
Matriz

Network

i Auto-cannectors

reate individuzl
& GIFS impon
cisted nodes

* Muslive individual .,
E Musliv timetabla
E Prepate GTFS
s s

F ileverse selection .
¢ Update fiald

* Update links pate
¥ Update finks timas

P @R
v & saca

T Winender @erscoin @

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

string.

Q Expression Dialog

Expression

Function Editor

Feature | Chailly-Boissy-Chatel

Preview: 'Chailly-Boissy-Chatel'

A Search... | | Show Help
left s
length
lower
lpad

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

» Variables

» Recent (generic)

-

ok ||

function regexp_replace

Returns a string with the supplied
regular expression replaced.

regexp_replace (input_string, regex,
replacement)
Arguments
mput_string  the string to replace
matches in

The regular

expression to

replace. Backslash
characters must be
double escaped

(2.9, "\s" to match a
white space

character).

The string that will |
replace any matching ||
1 4

regex

replacement

Cancel Help
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Result

@ *acces fille_matin — QGIS

Praject Edit Miew Laver Setfings Plugins Veclgr Baster Dutabase Web Mesh MMOGIS Processing Help

Ue2pRAPR "R, BLRNOR &

@l#. Em~ ._‘

Al
o

aeV.AWE L/ - ~4 NE NEege GER A B
= R R e
Layers 38 <
Bleaxtir oiuiel
| TER stops gCral 'Allumette
| = [ B* 05M stondard =
ghrmentiéres .wambmchle Sk
.Marquatte
.Pérmcmes
.La Madelzing {Nord)
.Q-And’(é (Mard)
.LIIIe Eurape
®Liile Fandres
Hellemmes ~ fortdeBois ,
; Mant de Teme®) cyonnes AMIIRRES © GBSz
Loas fes Lile e 1= R 4y e ge poual
Haubourdi
L) L gRanchin
.Santu .Lesquin
.W‘att]gries Templemars
.Wavﬂn
o2 Fontalne {Nord)
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G Vector creation -

G} Vector general

G Vestor gemetry

G} viectar overlay

2 Vectar selectan

1 Vectar tablé

G Vectar tifes

& GDAL

& GRASE

& Models

e Netwnrks

* Analysiz

* Computahions

L

= Network
¥ Auto-connectors
4% Build cornectors
4% Build graph
F Corcatenate net.
5 Commect nodes Ho,..
Ak Create individual -
& GIFS impon
4{F tsciated nodes
2 Musliv individual.,
H Wusliv timetable ..
E Prepare GTFS
4E Rewrss ancs
45 dievares selection
4 Update haid
4 Update tinks pole
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F Update ti 4]

T, s

P @R
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6. Produce a proportional symbol size map

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

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

expression.

‘ () Layer Praoperties — TER_stops — Symbology

"(f Information

‘{Q Source

L'} Expression String Builder

Expression Function Editor

5 L

Bvalue * sgrtlf

= [ F (= el==0u
Expected format: double [= 0.0]
Feature | Chailly-Botssy-Chatef

Preview: MULL

Search ihow Values

+ Conversions
v Custom
v Date and Time
= Fields and Values
MNULL
abe jdent
abc nom
1.2 int_tot
1.2 put_tot
1.2 in_mon-fri
1.2 out_mon-fr
1.2 in_sat
1.2 out_sat
1.2 in_sun
1.2 put_sun
+ Files and Paths
[ v Fuzzy Malching
v ‘General

Double-click to add field name to
expression string,

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

Values Saarch.,

All Unique 10 Samples

0K Cancel Help

E’ Single symbal

~ @ Marker
@ Simple marker

yer type Simple marker

2,000000

Solid Line
vidth | Hairine
a B sevel
n 0,00 ®
¥ | 0000000
y | 0,000000
r Rendering

b oK

=

i

Cancel

Millimeters

oo |

Millimeters

Milimeters

Apply

-

Help

Result

7. View the number of services by link

To view the number of services by link, you have to load the “_lines” layer.
On the other hand, the line shape is simplified. it consists of a straight line between two successive stops or
stations. That could generate an unclean representation due to the overlay of direct and omnibus trains

Load the « lines » layer
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(5} Data Seurce Manager | Explorateur | Explorateur b

§ Explorateur “ Browser

i eTY®o0
Lo ] =
v [ patrick.palmier
-

Ga TER_.m:uhE
| =] TEMUPs,
T et
» [ amsap
v @ 162p
"
"

H] 27.qp

| anazip

B2 arbo.shp

(3 cinemashp

53 cinema_poly.shp
W d700pal

= d700.pt

Result

@ *acces fille_matin — QGIS =

[u] .8

Praject Edit Miew Laver Setfings Plugins Veclgr Baster Dutabase Web Mesh MMOGIS Processing Help

U 2pRPR R o BEDNOS & ZEHE - -Td-

aeVvoawm @B oy y =4 N NEsny QAR A H

= - E-G-5-
Fayers a3z m\"é"ﬁ,:“'gm‘m" I" Processing Tookbos o@

F". dOAWNT e w X | gpCourcelles-le-Comte N0 S 7 &

i v — TERlines | 8

v & TER stops 4 | et G2 Vector creation

= [ B 05M Stondard Wiaiinay Abbeville /3 Gt Vector general
—— Miraumont G Vestor gemetry

'Yzﬂ'ﬁ'_h @e{p\r—\"alines G} viectar overlay

“Woincaurt G Vector salection

. Wy ) Wectar tahié

G Vectar tifes

& GDAL

& GRASE

0 Models

e Netwnrks

* Analysiz

» Compulations

L

= Network
¥ Auto-connectors
4% Build cornectors
% Build graph
F Corcatenate net.
5 Comect nodes ..
Ak Create individual -
& GIFS impon
4{F tsciated nodes

Albert

Buira sur I'Ancra

B TR e

i
) :aNamps Quevauyillers \
Poix-ﬁe-?icardie Dormmmn—RmﬂeclI\cmr:t)

.mﬁ'p sUr-MNaye

Hargicourt-Fierrepont
% Prepare GTFS
IF Reverie drcs

Montdidier-SHNCF ¥ Update fiald

' 4 Update tinks pole
\ s 2 Update finks times
A |

\ 4 U S
rseille-en-Beauvalsis | Ganmes t P V@R ¥ Updatesi
ik | Tricot

\ [\ [ v @ SAGA

Coorainata | $55560,6975054 % Soale

Breteu-] Emh

¥ Musliv individual.,
2 sl timetable

45 dievares selection

T2 Vikender @rescas @
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8. Widths proportional to the number of circulations

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

Define a custom stroke width and offset

(2} Layer Properties — TER_lines — Symbology X
= single symbol v
"? Information = v — Line e
s =
W Source
& Symbology G
Labc WIETTS
€O Masks
?' 3D View Symbol layer type _Simp[e line - e
. Diagrams Color N, - <.
ﬁ Fields Stroke width | 0,260000 @ 2| | Millimeters v | €&
Attributes Offset 0,000000 _:. _MI_J_Jir{lelers - _f-
g
S Stroke style Solid Line et @-
Joins
Join style ) Bevel > | &
L Auxiliary = N
=8 Storage Cap style I square vl &
B3} Actions Use custom dash pattern
® oisolay Millimeters  ~ | 4=,
s Rendering v Enable symbol layer ‘g’, Draw effects
“ Temporal » Layer Rendering
Variables ~ | Syle ¥ oK Cancel Apply Help
Stroke width
Q Expression String Builder »
Expression Function Editor
[ E] II E -!’.II.'_. & Search... || Show Help
|@value & geometry_part_... “
geometry_part_...
geometry_poin...
geometry_poin...
T symbol_color
e - = Fas l | | r 1
Wl 0 W O 0 2 symbol_layer c...
string [r,g,b,a] as int 0-255 or symbol_layer_in...
Expected format: »pRGGBBAA as hex or color as color's value
Feature |0 - | | ‘Aggregates
) b Arrays {
Preview: MNULL |, v
. DK || Cancel Help
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Offset

Q Expression 5tring Builder X

! Expression | Function Editor

|g”E| |é”':| Q search... | |Show Values | group field =
gvalue * "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 on field name to open |~ |

1.2 nb_mon-fri |

Values | L Search... |

L= = = L T o N ;‘E:g;j“'f“ | [ Alumique || 10Samples |
Expected format: E:;u;%nf doubles 'x,y' or array of doubles 1.2 d2 sat
_— 1.2 nb_sun
Feature |0 v | ‘£| 1.2 dZ:su!‘l
Preview: ML k FIT@S aths [+
| 0K | | Cancel | | Help |

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

Result:
@ *acces fille_matin — QGIS
Project  Ecit Miew Laver Setfings Pluging Veclgr Baster Database Web Mesh MMOGS Processing Help
BEHOS & =HERE &m-¢ ° -d-
- =4 q=m ey QAR 2 H
E~&~-O-

GeprRPL . i

|aeV. AW B Ly

| tayers 3=
Bleaxti- »
W v ® IR stops
+ — TER lincs
= [ B 05M Standard

Mayelles sur-Mer

\

Procesaing Toakbog

Gourcelles-le-Comte

Achiet

Abeille v G Mector general
b Veton gedmelry
v G vector overlay
v G Vector selectan
b O Vector table
v (G Vectar tifes
v & GDAL
bV @ GRASS
v % Models
w g Nelworks

* Analysiz

¥ Computations

L

= Network

ﬁkgﬁm I'Ancre

Blangy-sur-Bresle Eily A i ouet Ribémant

4% Build graph

+ @ Vector creation

]

4 Auto-connectors
4 Build cormectors

4 Concatenate net.
5 Commect nodes Ho,..

ol A Create individual -

% GIFS impoet

Grandvilliers
ps-Broguiers

A= Hargicoust-Fierrapont

EBretewlEmbranchement

4{F tsciated nodes

¥ Musliv individual.,
#F Musliw timetabla ..
3 Prepate GTFS

4E Rewrss ancs

A dievarce selection
4 Update haid

4 Update tinks pole
¥ Update links timeas

3 Update titj
@R
v & saca

Marseille-gr-Beauvaisis Gannes i App

'\ iTricot

Cooranats| 6552026551130 B Seve 1473350+ | @ Mg

T i Render s @
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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.

(2} Layer Properties — TER_lines — Labels X
. (%1 Single Labels -

"(i bty Value | 1.2 nb_mon-fri v £ |
‘)@ Source Wikent Sampe

R’ symbology Lorem Ipsum =
@Bd Labels -
B Masks Lorem Ipsum [4|[1:423368 ~ ||Bg v ||

abe Text Formatting

MU s

ﬁ 3D View

" Formatting
Diagrams abe Buffer
ebe Mask Wrap lines to Mo automatic wrapping | @.

Fields
E @ Background

Wrap on character {::],

Maximum line length -
H Aftributes J Shadow : - =
Line height 1,001 - =
% Callouts na el s Gl =
Joins 4% Placement Alignment Left v | €S
/ Renderin =
Auxiliary + Rendering Line direction symbol 4=,
&8 Storage I |
Left = - -
{Q) Actions
i Right = s 1
- Display
Placement (@) left/right above balow =
@ BRandering Reverse direction .
0 Temporal | Formatted numbers €=,
Variables Decimal places | of s E
] 3 - -
Style | 0K || 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.

Q Layer Properties — TER_lines — Labels X
Q ' @i Single Labels v ||
Value 1.2 nb_mon-fri > l I € :
w Text Sample
Lorem ] =
orem lpsum T
Symbology v psu
Labels
v
D Masks |Lorem Ipsum |6 |1423368 ~ || Ky~ A
@, - . abe Text Placement
¢ 3D View
£ Formatting '® Farallel | ) Curved | ) Horizontal =
A 4 Z
. Diagrams @b Buffer
: abe Mask
E Fields ®: 4
DU Allowed positions Left of line On line V| Right of line @,
E Attributes -/ Shadow : : : o
abe v Line orientation dependent position
/ Callouts ) -
loins 4':‘ Placement | Distance |1,0000 a |
" ¢ Rendering
Auxiliary = | Millimeters - | €
'8 Storage )
) Repeat | No repeat =i =
,@ Actions i
2 Millimeters v | @,
, Display T
> Overrun feature | Mo overrun = =
& Rendering )
Millimeters - |
G Temporal
Variables | I Geometry generator
4 iR w
E Metadata Style  +| oK | cancel || Apply || Help
Distance expression:
() Constructeur de Chaine d'Expression X
Expression | Editeur de fonction
. o —— Afficher 'ade
=l s = [l =l I CA | groupe agrégats
= = symbeol_color
@th‘e +1 value Caontains functions which aggregate values over
b Agrégats layers and fields.
v Chaine de caractéres
¥ Champs et Valeurs
+ Conditions
+ Conversions
v Correspondance floue
v Couches
v Couches
v Couleur
b Date et Heure
b+ Enregistrement et attributs
¢+ Files and Paths
v Général
b Géométrie
v Math
v Opérateurs
b Rasters
+ Récent (generic)
+ Tableaux
b+ Tableaux associatifs
» Vanables
Format attendu: double [<=0.0 =3]
Apercu du résultat : ALLL
| ok || Annuer | 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.

(G} *acces lille_matin — OGIS

Project Edit  Miew Laver Setlings Pluging Veclor Baster Datsbase Web  Mesh
Heespapprg . RLEOR &F EH

|®OVeAWmB L/

Layers
Bleaerar =

[ v & TER stops
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= 0sM Standord

Sommeryday i ggmz

9 W

o Incats (E1F+H
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oE ——— Noyelleseur Mar

Marseille-en;Baauvais:

=4 = RE535 QAR 2a B

‘ 2

=
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)
%
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%%/

o
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HellyA WafiEsar Ribémant
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Al aEINOe & \ = Nesle {;;Somme)
= e
= =2, B Hargicourt-Plesrepant

L2 Faloise, \
o
&

Montdidier-SNCF
Breteull-Embranchement:

Process

&) Vector general

G Vectar geometry

@ Vector averlay

G2 Vertar selection

) Vectar fable

@ Vector tiles

& cDAL

o GRASS

e Models

= Metworks

* Analysis

» Compuzations

» Matrix

= MNetwork

¥ Auto-connectars
4 Builg connectars
% Build graph

¥ Concatenats net...
4 Connect nodes to...
#f Create individual ..,
2 GTFSimport

2 tsotated nodes

2 Musliw individual...
2 Mustiw timetable ..
2 Prepare GTFS

¥ Reverse arcs

4 Reverse selaction ...
2 Update lieid

i Update links pole
2 Update links times
e Update iy

(veveweeeololy

43



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:\Ftudes\Dise\route500_VP.txt
Muslive matrix
G:\Etudes\Oise\mat_&0_gd_picards_VP.txt
Musliww parameters
G:\Etudes\Dise\oise_parameters.td

Muslivw penalties [optional]

Accept to download Muslive binary from Github
Output

|G:\Etudes'\0isekoise|.t>¢

€&

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.bd" (usefull
for isochron maps)

. Detailed paths "_chemins.t«t"

. Assignment results file on links "_aff.od"
. Log file "_log.tbdt"

. Parameters files "_param.tx«t"

. results on services "_services.tud"

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

network : Musliw network

matriz: Muslive matrix

parameters: Muslivw 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 volau (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 >
| P ters | : i
arameters | Log | Get link flows data

Metwoark

5 Generate a linear objects layer with the links used in

| G:/BD_DREAL /2013 /route500/route500 H ~ m ':".% i assignmeant (with a volume of passengere=0) in particular to
produce flows maps.

Setected features only
Selected features only Parameters:

i

2 === network: the network links layer

| F+="4 e . ) - - s

b ! ijr an expression do describe the link id (Mid” attribute or

Line [optional] expression)

- | line {optonal): the line id, If ine id iz filed the layer will have

as many superposed links as they have identical links but with

Flows 3 different transit line id (You should used “shift linez' alg to

— view flows maps in this case

|wolau
link: type: the type of link

Link type i e

- aff ouput file: Choose & network corresponding _aff. xt

{type output file

Sifeio e enconding: text encoding

|G:\Etudes\Diseyres_ocise_aff.txt a

S ‘E Wiae s - flows layer: name of the flows layer generated
Encoding
lutf_8_sig

Flows layer
|G fEtudesCiseflux_vp.gpkg € -

| Open output file after running algorithm

[ 0% | Cancel

Run as Batch Process ... | Run | Close

Le script génere une table flux_vp.shp qui contient les arcs route500 ayant été empruntés par au moins une
OD de la matrice.

45



Q flux_vp — Features Total: 20958, Filtered: 20958, Selected: 0

LT ES D

7
7
¥

10

11

12

13

14

15

16

u
P

v182533320228...

v132319201228...

v182074827229...

v182475884228...

v181562335229..,

v182360066229...

v181663081228...

v181814382229...

v181431273229...

v182685000229...

w1804993802226...

v181873015230...

v182428572229...

v182481685229...

w184065303229..,

v182620065228...

T show All Features _

J

v182534285228...

v182326723228...

v182084313229..,

v182480714228...

v181573797229...

v182396484229..,

v181653220228...

v181819873229...

v181414171229..

v182693442229...

v180506992226..,

v181866836230...

v132430210229...

v182462523229...

v1840575313229...

v182631450228...

L

i

v182533320228...

v182319291228...

v182074827229..,

v182475884228...

v181562335229...

v182360066229...

v181663081228...

v181814382229..,

v181431273229..,

v182685000229...

v180499302226..,

v181873015230...

v182428572229...

v182481685229...

v184065303229...

v182620065228...

volume

271,0000000000...
56,00000000000...
5644,000000000...
66,00000000000...
670,0000000000...
34,00000000000...
1572,000000000...
§3,00000000000...
113,0000000000...
23,00000000000...
1283,0000000000...

587,0000000000...

v

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

168,0000000000...

¥ E =

type

type
String(33) MULL

flux-vp data table
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2. Define proportional widths

In layer properties choose symbology to define the line style.

«00Offset » must be identical

Numeric values of « stroke width» and

Q Layer Properties — flux_vp — Symbology

. I| = Single symbaol

'(i' Information * e Line

'{:\\ Source

‘ Symbology

€ Labels

Pt
- |
||
w— Simple line =
FIE)

EED Masks Symbol layer type| ;Simp-l.e_ii.r.le

i&j 3D View

Color . - =,

Stroke width

- _ :
g Diagrams Stroke width | 1,000000 |2 | | Millmeters ~ | 481
E Fields Offset 1,000000 |= | [Milimeters -
—_— i L - |
E Attributes Form Bk chjle Eolid Une @'
e Join style ) Bevel - | @,
Jains
. Cap style B square - | @
ﬂ Auxiliary Storage
|| Use custom dash pattern
r_".-® EEtons < | Milimeters | &
- Display
@ + | Enable symbol layer @ Draw effects -
& FRendenng b Eayer Revile g
& =ovo - sye - Lok || Gl || ey || Hheb
3.__ Set stroke width with an expression
Q@ Expression String Builder *
| Expression Funiction Editor
18| I-’E-;:u-! | @ search.. || ShowValues group field -
@value * * 0.003 geometry part count | * | pgyple-dick to add field name to
geometry_part_num expression string.
gmmetry_point_count | Right-Click on field name to open context
geometry_point_num - menu sample value loading options.
symbol_color B
MNotes
symbol_layer_count
symbol_layer_index Loading field values from WF5 layers isn't
value | supported, before the layer is actually
+ Aggregates | inserted, ie. when building queries, =
v Arrays - e
v Colar | Walues | ©L Search.
¥ =0 -
» | All Unique 10 Samples
b =
» Date and Time
~ Fields and Values
MNULL
F==—= = = = ake
el | 0 abe j
ek
Expected format: double [= 0.0] ey
r 1.2 volume
Feature |v175958232225159833 [~ | [P | anc type
Preview: ML * 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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(2} Expression String Builder

| Expression | Function Editor |

=] EXEA | Q search.. || ShowVales | | group fieid
0.5% Bvalue® "volums" * 0.001 0.3 geometry part count | * | nopje-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 | Mt
symbol_layer_index | Loading field values from WF5 layers isn't
vallie - | supported, before the layer is actually
» Aggregates linserted, ie. when building queries,
L =
5 : Values | TL Search.,
b f
» | All Unique | | 10 Samples
3
¥
= Fields and Values
NULL
———— e = abc |
=l b=l = 2 Ly ] abe
W
Expected format: string of doubles sy or array of doubles [, y] ey
i v —_— 1.2 yvolume
Feature |v175355282228153833 = L3 abe type
Preview: ML ¥ Files and Paths- b
[ oK || 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

Q) trafic_oise - GGIS =
Projet Editer Vus Louche Préférences Extension Vecteur Haster Basededonnées Internet Maillage MMOGIS Traitement Aide

MeEERY O RPRP A/ BERMR ¢ N-5-LEHWT & T-
eTQV.Z®m @ J - = W 5 AGQQR ~,;) H

OB
Couches E‘ Boite a outils de tratements
PR SR 3 e e 0

]

Y

! [[Q rechercter
v [ contour_oise k- — - =) v ) Analyse raster
b Anelyse vectorielle
v () Basede données
» @ Cartographie
» Q) Créstion de vecteurs
» (O Géométrie vectorielle
» ) Graphigues
* @ Interpolation
* Q) Outils de couche
* @ Outils fichiers
» G} Outils généraux pour les vecteurs
+ @ Outils rasters
v (3 Recouvrement de vecteur
» G} Sélection dans un veeteur
» G} Toble vecteur
v Ja GOAL
» @ GRASS
* 4 Networks
= Analyses
» Agrégation spatiale
4 Arborescence
5:(' Contours so-valeurs
¢ Décaler lignes
¥ Imparter des données de flux
4 indicateurs par OD
4% indicateurs par trongon
#F Intespolation finéaire
46 itinéraires
4% Polygones & largeur variables
= Calculs
4 Caleul Mushw
% Parsmétres Musliv
* Matrice
* Reéseau
v A Ogis2thresjs
v & saGa
v Seripts

Recherche de liswx OSM (=17
Nom contenant... bobigny picsssa | | >
Limiter |5 recherche 3 13 z0ne visble Bz

Libelle | Classification Infarmations comp

Coordornde | 705671,6923507 |9 fchele 1833527 | < | @@ Lovpe | 100% | motation (00 3| [V Rendy & psciaisd

L
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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 ®

Descipfion
®! Fiter £ Test
Ese  Catch-all for other features

Scale Range

| Labsls

value 1.7 volume > || &

w Text Sample

Lorem Ipsum

Larem Tpsum b | |Lzmzso |~ | Bl b
sbe Text Formatting
ity 3 Formatting Apoly label text substitutes
e Buffer Multiple Ines
abe Mask

. Background —
) Shadow Wirap ines to MNa automatic wrapping > .

‘Wrap on character !:E‘

';c Callouts Maximum §ine length e

-
.+ Pl

X Placement ine height 1,00 line =
/ Rendering

Alignment Left ]

Line diraction symbol | §=]_
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Scripts

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.

(3 Edit Rule *

Description
® Filter |yalue>=2000 £ Test

Else  Catch-all for other features

Scale Range
Mimimum {exciustie) Maximum {inclusive)
1: 100000 . ! 1;1000
v Labels
Value | revndfvotime,-2) ~||E

w Text Sample

Lorem Ipsum
|Larem Ipsum | % | | 13270250 |+ | |BS || =
abe Text Farmatting

2" Formatting Multiple lines =
BB Buffer Wrap on character é-gu
abel hask — =

Wrap lines to Mo automatic wrapping - 4—;!

. Background |
J Shadow Maximum line length -

abo T =

- Gl Line height | 1,00 line 3| €.
4‘:'3 Placement =

: Alignment Left - =
' Rendering g =5

Line direction symbaol ﬁg [

Right
Placement (® |eft/right above pelo
Reverse direction

¥ Formatted numbers @*'

Decimal places |0 | |19=]

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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D- Create a territorial accessibility map
on a time period and/or from/to
several points

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

1.1. Matrix creation

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

Select a point (in yellow on the map)

SCRIPT Musliw matrix simple list
nodes : select the nodes layer (the layer where the node is selected)

Check Selected features only

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

Save matrix as.

() Muslive Matrix Simple List x
i 7 b _ _ _ _
Paramciers  |Uk0g | Musliw matrix simple list
Modes ~ ) ) o
i = Generates a Musliv matrix from a point layver and a pericd of
| G:/BD_DREAL/2019/Voirie_Qgis/DEPT_53_ = Eg‘j t'{\a = time {from start time to end time with a step in minutes)
e the script generates a full sguare matrix (NxN od) or a
ST EI dizgonal matrix (M od with same origin and same destination)
Mode ID
Parameters:
abc num -
Modes: nodes layer {corresponding to nodes laver or the
Demand graph )
1,000000 _: | Mode id: Field that containz the node Id
Day Demand: number of passengers for assignment
1 = Day: number of the day in the calendar (1 first dav of the
B calendar)
16:00:00 | Start time: Beginning of the time penod
End time Step: Step time in minutes
170000 | Departure/Arrival: Depariure {from Start point to end point
S forward) - Arrival {from end point to start point backward)
Step
=l Diagonal matri; Check if vou want only a diganal matrix
| 15,000000 [=| instead of a full square matrix
Departure/Arrival 00 label: If True an origin-destination ID will be written
[ | combining-o and d [Ds separated by a -
| Departure =20
Misliv matrix: Musliv matri {text file with ™" separat
V] Diagioniat sk Muslive matrix: Musliv matrix name {text file with *;" separator
0D label?
Muslive matrix
|52 fpoubelle/matrice_point_16h_17h.tet & || .
! 0% Eancel
Run as Batch Process.. Run Close
Result: The generated matrix
mj matrice_point_16h_17h.tit - Bloc-notes — O )4
Fichier Edition Format Affichage I
ml33098922230661500;ml828958922228661560,1.0;1,;968.08;d ~
mlB3898922230601508,;m1836098922230661560;1.8;1;975.8;d
ml33098922230601508,;m1830989222306615600;1.68;1;998.8;d
ml33098922230661580;m183898922238661500,;1.0;1,;160085.8;d
W

Ln 5, Col1




1.2. Customize Musliw computation parameters

In the field “output link times” choose « Without timetable links »

'G! Musliw Parameters

Parameters | Log

Boarding weight

5

Individual mode speed factor

11

Minimum transfer delay

2

Maximum transfer delay

60

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 | Output paths?
QOutput services?
Qutput transfers?

Qutput node times?
Algorithm scale?

| 20

-

Algorithm exponent?

|2

+|
-

nb dasses?

| 10000

-

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
Qutput filter: spedfy 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

Output paths: Check 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 I | Close
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1.3. Musliw computation
SCRIPT Musliw computation

() Musliw Computation %
’ -
Parclers  [Fkoh | Musliw computation
Musliv network

;Mulﬁmcudal'|Reseau_MultideaI_CumpIet_npdc_ED19.tsct €& i
e — Can download the Muslic, exe binary for multimodal routing
Muslive matrix and accessibility computation (if chedked)

| GtYpoubelle’matrice_peoint_16h_17h tut a || .. Produce output files {semi-column separated files (if
Ny T i selected in parameters):
Muslive parameters

— . Origin destination results file *_od. et
| Gy\poubelle'\param_acess_perinde. tit €& x =
A . c ; lative times on arce ™_temps. bot™ (usefull for
Musliw penalties [optional] |cgl::l-|1:;:~afnaep:'me- on arcs "_temps. tct”™ (usefull fo
S0 [ g
. Detalled paths *_chemins. bt

Aerept toidamkond Mt Bnacy from Gty . Assignment results file on links *_aff. tut”

Output ) )
. : Log file " _log.txt
|G:fpoubellefres_point_16h-17h. txt & || . )
— - . Parameters files *_param. byt
results on services *_services. twt”
0% Cancel
Run as Batch Process... [ Run Close

1.4. Compute travel times aggregation

From Musliw computation out files, we are going to use the travel times output file.
In this file, there are several travel times for each link, because there are 4 simulations during the period.

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

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

To do this we will use the SCRIPT indicators by link (You can also use if you want “indicator by node” if you
want a representation based on nodes

Link times output files : fichier temps (computation result)
Variable : choose temps

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

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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1.5. 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 TiTj
Parameters Log update ti t.l
Metwork
S Read the travel times file *.._temps. txt”™ computed by Muslivw
| (:/BD_DREAL/2019Vairie_Qgis/DEPT_59_Mord/DEFT_ + | [ .| and creates (if they don't exist) in the network layer fields
= = - = T where i-node and j-node travel tmes are saved
Travel times file
— Parameters:
|G:‘lpoubelle‘l,synmes_arcgoint_lﬁh_l?h.txt | | |
T layer : netwark layer (linear objects)
Muslive time
travel times file: travel times text file ... _temps. txt generated
|3"-"E| | by Muslive
Arc time muslive time: Muslivw travel time field where travel time is
| e - | saved (temps' in general)
Departure /arrival arc time: arc travel time
| Departure - | Elael:uarb_lrefarrival: departure if "d” in Musliw matrix, arrival if
i-node time
S i_node time: travel ime at i-node field
& v €]
— j-node time; travel ime at j-node field
j-node time
— initial ffinal waiting time: in arder to take into account or not
|;r' - | | E | inital /final waiting time (ztt1)
Initial/final waiting time?
| 0% | Cancel
\Run as Batch Process. . Run | | Close

1.6. Update of the links pole

*  Metwork
# Auto-connectors

# Build connectors

# Build graph

# Concatenate network files
# Concatenate networks folder
# Connect nodes to lines

# Create individual netwarks arcs
# Create updated links

3% GTFSimport

# Isolated nodes

# Musliw individual netwark
# Musliw timetable network
# Prepare GTFS

# Reverse arcs

# Reverse selection geometries
3% Update field

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

Q Update Links Pole %
L .
Parameters Log Update links Dﬂle
Network :

Read the travel ti

f =bd
/" arcs [EPSG:2154] v || e
Travel times file
G:\BD_DREAL\2021\Formation| Resesux! Voiture! synthese_temps.bet €1
Extent
£92203.4056, 720151, 1038, 7049363, 2656, 70679335505 [EPSG:2154]
Departurafarrival

Departure -

pends on arrival/

Intermodality node departure choice)

123 fnter T €| |G
order to determine ssrvice

Origin node

123 0 ~| &

Run as Eatch Process... | Run | Closs

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

1.7. Linear interpolation

v 4 Metworks
*  Analysis
45 Getlink flows data
45 Gravity Indicators

45 indicators by link

25 indicators by link and day

4.5 indicators by link multiple points
45 indicators by node

* indicators by node and day

25 indicators by OD

45 indicators by path

4
P Isovalue pelygons

Linear interpolation

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

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

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

(3 Linear Interpolation >

Parameters | Log | Linear interpolation
Netvrark =

V" arcs [EPSGia1s4] v | L=
Window

§52203,4056,720191,1038, 7045363,2696, 706 7933.9505 [EPSG:2154]
cost

1.24 .

lap]

oozt

1.24 'I_ [-E€
Direction .

7 = £
Spread

123 ¥ -

lap]

Irmnpassibility

123 ¥ -

ez}

Pieels nbox

of the cutput

T

200
numbar of pi

Poel nb y

Piel size %
-1,000000 |=
Poslcsiza v

-1,000000

Bt

D=cimals

5

[q¥]

Radius{m}
SO0, 000000
Spread speed resudt @ output raster Eyer

123 40 | &

RS

Impassable?

Individual values

O_min ~1[€
Raster file .
:G:,I'BD_DREALfd.jangq-'raeauxl'v_p,ﬁaster.t?f & || -

v | Open output file after running zlgorithm

L) Cancsl

| Run as Batch Process... Run | Clos=

1.8. Drawing of isovalue polygons and areas of influence.

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

Parameters | Log Isovalue polygons
Hatey Generates sovalue pohygons from a rester
|_| lzyer (&x: in order to genarate isochrones
| G:/BED_DREAL{2021fFormation/Ressaux/Voiture/raster.tif b | Sl aress)
Band Parametars:
| and 1 - | raster: input raster lzyer name
band: band to computs
Min
min: minimum sovalue area to generste
-
o00como |
| kel max: maximum isovalus ares to generate
M interval: st=p betwesn sach isovalus
| S0, 000000 |: no_value: value corresponding to the
raster no_valus
Interval
niervE pohygons: True= genarstes polygons:
| 10 |: Fals= generates Polbylines

individuzl values: f checked generate 2
Mo Value polygen for each individual raster value
{no interpolation)

| -5935,000000

-
-

result: name of the resulted isovalue

| Polygons pohygons layer

Individual Values

Isovalue pohygons

|[Craate temporany layer] | |:|

+| Open output file after running algorithm

| 0% | Cancel

| Run 2s Batch Process... | l Run ] | Close

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

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

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

(2 Isovalue Polygons ®

Parameters | Log

Isovalue polygons

Heey Generates sovalue pobygons from a rester
|_| lzyer [ in order to genarate isochronss
|G:fBD_DREALszHFDmaﬁanREBauxNBHurejmsher.ﬁf = | = areas)
Band Parameters:
| gand 1 - | raster: input raster layer name
band: band to compute
Min
min: minimum isovalue arez to generate
-
0000000 |
| - masc: maximum isovalue area to generate
M interval: step between sach isovalus
| ©0,000000 |: no_value: value corresponding to the
raster no_value
Interval
miervE pohygons: True= genarates polygons:
| 10 |: False generates Polylines

individual values: i checked generste 2
Mo Value pohygen for esch individual raster valus
(no interpolation)

|A

| -3933,000000

result: name of the resulted sovalus

v | Polygons pohrgons layer

v | Individual Values

Isovalue pohygons

|[Craata tempaorary layer] | |:|

v | Open cutput file after running zlgorithm

| 0% | Cancel

| Run as Batch Process. . l Run ] | Close |
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E- Simplified accessibility map

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

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

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

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

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

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

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

* isochrone_route500 (car road network, medium scale)

1. Installation

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

*  Musliw network

*  GIS network (arcs, nodes)

*  Musliw parameters file

* Qgis style file

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

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

2. Settings

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

* algorithms (scripts)

* inputs (parameters to be entered by the user)

* links between algorithms
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I.l" @ In
|
—e In 4% Appliquer le style
4% Muslw simple matrix Dut
Out ®
e In a In
¥

¢ Isovalue polygons

% Musliw computation

B Out T
P 4 " (=2 resultat
In In
T T. .i -~
4% Update links times b b-lﬁffi- Linear interpolation
| i
Out Out »

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

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

& Musliw simple matrix x

Description | Mushw simple matric

Nodes

123 | G:/e0_OREAL/202/ Formation/Resaux/Voture/nosuds.gpkg - ‘3{\ -
Node 10

123/ | num

Trip start

".#- Using model input | origine -
Trip end

*G#- Using model mput | origine -
Demand

123 | 1000000

ik

Day

123 s s
Tane

123| |os:00:00

Departurs/Arrival

123| | amival -
Write Mode

123 | write v
Muslive matrie

123 |6:/80_DREAL/django/reseoux/vp/matrice.tat a |

Dependences




Each parameter of each script can be defined by either :

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

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

- the result of another algorithm

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

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

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

3. Making the map

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

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

visible part of the map only
> #-BF Madels

'*_'_# asmm
*  Analysis
¥ aires_influence

isochrone

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

* the result : vector file in which the isochrones will be generated
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) Isochrone X

Parameters Log
origine
0.000000,0.000000 [EPSG:2154]

resultst

v | Open cutput file after running algorithm

Le ] Cancel

Run zs Batch Process.. Run Closs

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

4. Tips for setting parameters

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

frequently used tables or files dynamically.

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

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

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

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

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

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

Q i Expression Variables
*. General = Variable Value
“\;\‘- ystern ¥ Global
is_locale ‘en’
CRS and Transforms q'gf.s_ erf
_ qgis_os_name ‘windows'
& CRS =i : : Lo
qgis_platform desktop
& Transforma qgis_release na... ‘Biofowieia'
B Data Sources Gy RO VL, 322‘
ggis_version ‘3.22.3-Biatowieza"

& GDAL

qgﬁ_l?errfon_na 32203
4 Rendering user_gocount . patrick.palmier’ |:at
wser full neme M. Patrick PALMIER' £

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

B Digitizing
W Layouts
£ Variables

ﬂ Authentication

- Metwork
GPS
"™ GP5Babel
Liocator

Acceleration —

| oK || cancel -f| Help

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

(33 Musliw computation x
Properties Comments

Description | Musliv computstion |

Muslivi netwiork

| 8' | @musfivi_path || ‘ressau.bd’ a ,IS |
Musiie mztric
!% Using algorithm output i"‘I\h.rsl'n-u'matl'ix"frw'nalgc:ri.hm *Muslive simple matrx" - |

Musliv parameters

|:€: !@musfn'f_paﬁ 11 "parametres.bet’ a | i 5 |
Muslivr penalties [optional]

123 | (=
Accept to download Musliv binary from Github

123 |ves - |
d.n,out .

| Eyp— allg]

Dependencies

|1 dependsnoes selscied ||
| |

oK Cancel | Help




() Linear interpolation

DruperliE|Con-nmls

Decimals

r

23] s

Radius{m)

=

Spread speed

123«

Impassable?

123 e

Individual values

23|

Raster file

|§| |@mu§w _path || ‘rastertF

Diependencies

| 1 dependencies selected
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F- Create an accessibility map based on
a grid

1. Advantages and drawbacks

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

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

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

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

2. Creating the grid

The grid can be created in several ways.

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

'S:_:'_- Array of offset (parallel] lines

405 Array of translated features

9.7 Create points layer from table

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

(3 Create Grid >

Parameters | Log ' Create grid
Grid typa = =

Hecagan (Polygon) y
Grid extent

E83889.2035, PH02E2.0850, 6659784, 2088, 71104 78,9863 [EPSG:2154]

Horzontal spacing

500,000000 € 5| [meters >
Vertical spacing

500,000000 €1 || | metess -
Horizontal overiay

0,000000 2| | meters -

Vertical cverlay

0,000000 meters v
Grid CRS

EPSG:2154 - RGF33 v1 [ Lambert-93 v ||ZE8
Grid

Gifpoubulie/grieso0.gpkg a

V| Open cutput fia afler running algorithm =

Run as Batch Process Run Close Help.
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3. Cut the grid according to the outline of the study area
The grid can then be lightened by deleting the cells located outside the study area (here the Hauts-de-France

Region) with the script “join attributes by location”

A Q Vector general

{QA:? Assign projection

‘§§§’ Batch Neminatim geocoder
' Convert layer to spatial bookmarks
U Convert spatial bookmarks to layer

{?‘} Create attribute index

§§:§' Create spatial index

{QA:? Define Shapefile projection

‘§§§' Delete duplicate geometries

{%} Delete duplicates by attribute

‘i@} Detect dataset changes

{?‘} Drop geometries

§§:§' Execute SOL

{QA:? Export layers to DXF

‘ié} Extract selected features

{%} Extract Shapefile encoding

‘i@} Find projection

{?‘} Flatten relationship

§§:§' Join attributes by field value

Join attributes by location

(3 Join Attributes by Location x
» - =
Parsmeters | Log | __ |Join attributes by
Base Layer ~| |location

| Grfpoubelle/grile500.gpkg X &ﬁ] ‘Sl% [l
Selected faatiires anhy
Join Layer

(23 contour_hdf [EPSG:2154]

Gaometric predicsts
V| intersects overlaps
contains within
equals crosses
touches

Fields to add {leave empty to use all fislds) [optional]

|0 options selected

Join type

.Crea‘teseparatefea‘h.ureforeadl matching festurs {one-to-many) b

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

Joined layer [optional]

V| Open cutput file sfter running slgorithm
Unjoinable festures from first layver [optional]

utput filz after running sigorithm -

Run as Batch Process.. Run | Close Help

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




4. Create a zone identifier

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

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

(3 grille500 — Field Calculator *
Only updata 0 selected fashuras
V| Create a new field Update existing field

Create virtual figld

DOutput field name |zone
Cutput feld type | Text (string) -

Output fildlength [0 €4 |+ | Precsion |3

Expression Funchion Editor

| _..A E -!. -_- '-'-"\ Seanch | | Show Help

Operators -
Rasters
Record and Attributes
String
Waniables
Recent (fieldcalc)
0
= | % |1 ] ‘7' || @row_number
)l el | IH|ES(PAN. to_string('z' || to_string(generate_series( Sid, 1) [01))
to_string('z' || generate_series( Sid, 1) [0])
‘7' || generate_series( Sid, 1) [0]
Preview: 'zi' i Z ”.SId

4 = v v ww

Feature |1 .V b

. i You are editing information on this layer but the layer i currenty not in edit mode, If you dick CK, edit mode will
automatically be turnad on.

| 0K || caneel | Help

5. Make a copy of the grid in centroids

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

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

i Q Vector geometry

mr Add geometry attributes

e

Affine transform

» Aggregate
<% Boundary

<7 Bounding boxes

r Buffer
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mailto:'z'+@row_number

Q Centroids

b -
Parameters Log Centroids

Input lzyer This algorthm crest
() gritesn [Epsc:2154] “| B 2K Ll Hecondiminm
Sslected faatures anly :
Creste centroid for esch part é"
Centroids

v | Open cutput file after running algorthm

Run a5 Batch Process. . | Run Cloze Help

6. Create the grid - road network connectors

In order to integrate the centroids of the grid cells into the accessibility calculation, it is necessary to generate

the connectors between each of the centroids and the nodes of the road network.

*  Network

~E Auto-connectors

L Build connectors

"ia.;(' Build graph

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

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

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

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

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

the whole network.
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@ Build Connectors

Pamnel:ers||_ng|

Stops

| G:/BD_DREAL{2021/Formation/Grille/grille_hdf_centroids 4326.gpkg

- ENE

|:| Selected features onhy
Stop_id

|ahCnun

=

=

i-mode

z

Nodes

| G:/BD_DREAL/ 2021/ Formation/Reseaux/TC_light/nosuds.gpkg

|:| Selected features onhy
node_id

|ahCnun

et

j-miode

Radius(m}

|um,m|m

Speed

|-umm

|40

Connectors fils

|G:fpuuhelefm1nedn.| rs_zones.gpkg

Open ocutput file after running algorithm

Build connectors

Generzte a layer of linsar chjects
corresponding to connections between

two ponts layers (2.9, PT stops and roads

nodes)

Parameters:

stops @ stops layer

stop_id: stop id

nodes: nodes layer

node_id: node id

radius: search radius{m)

i-tesct: text at nede i [start node)
i-mode: mode at node i (start node)
jteots tesct st node j (end nods)
j-mode: mode at nede j (end node)

speed: travel speed on connectors (0=
infinite speed)

connectors file: name of the resulting
connectors layer

NE: the tocl generates in the same time 2

it file in Musliw format (same name as
connectors file with bt extension)

|R|.nas Batch Process...
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7. Insert connectors into the multi-modal network

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

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

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

*  MNetwork
~§§”§- Auto-connectors

~§§”§- Build connectors
~§§”§- Build graph

Concatenate network files

() Concatenate Network Files *
Paramsters | Log * | Concatenate network *
i Network files to concatenate files
2 Concatenate Musliv netwiorks
V| G:/BD_DREAL/2021/Formation/Reseawy/ TC_light/reseau.txt Select All elements,
V| Gi/poubelle/connecteurs_rones b timetable based network slements,
Clear Selection i i order b

generate a3 g
Toggle Selection as input for Musliw tool
Parameters:
Bk = viork elements files : Musliw
vorks elements files 4
0% Cancel
Run =5 Batch Process... Run Close
Q Concatenate Metwork Files >
L3 -
Parameters | Log Concatenate network
Network files to concatenate files
2 inputs selected Concatenate Musliw networks

elements,
Global network timetable based network elements,
i udal modes elements and
G:/poubellefressau_zonses.bd & connector elements in order to
generate 3 global multimods| network
as input for Musliv too

Paramsters:

netwiork slements files : Musliv
netwiorks elemeants files

global network : name of the globa
network file (bd)

0% Cancel

Run =5 Batch Process... Run Close




8. Create an adapted parameter set and launch the calculation

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

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

* Computations

"@' Musliw computatien

Musliw parameters

In particular, you should :
* Enable "output nodes?

* Enable "detailed travael times" "compact mode" if you want to reduce the size of the node file
* Set up the "output filter".

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

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

Then, it is necessary to launch the Musliw calculation

9. Visualize the results

Import the Delimited Text file ..._noeuds.txt

(2} Data Source Manager | Delimited Text X
. Browser Fila name | G:\BD_DREAL\2021\Formation'\Resesux\TC_ight|result_nceuds.bet €
e s Layer name  result nosuds .Enmd'ng UTF8 -
™ vector
w File Format
Raster
C5V [comma separated vahues) Tsb Colon Spacs
Mesh
Regulsr expression deimisr V| Semicolon Caomma Others
* Point Cloud G Quote |* Escape
W Record and Fields Options
g GeoPackage Number of header lnas to dscard |0 - Decimal separator & comma
EE Gps V| First record has fisid names Trim fisids
= v Detect fizld types Discard empty fields
Spatialite
w Geometry Definition
PostgreSQL
Point coordinates
MSSQL
Well known text (WKT)
Oracle
8) No geometry (sttribute only table) = rnc | Epseais - wos 4 ~ ||y
Virtual Layer
P Layer Settings
SAP HANA
Sample Data
'D-F WMS/WMTS ) o _numero temps  tatt] volau =
1 |m183161002230682991 2285 164.255 0,346 1.000
= P S S 2 | m183161002230682091 2286 160.178 0.346 1.000
3 | m183161002230682991 2287 131.509 0.346 1.000
'E& L 4 |m183161002230682991 2288 | 143.019 0.346 1.000
5 |m183161002230682991 2289 156.011 0.346 | 1.000 -
1
“:4. Vector Tile
- Add Help
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Perform the join with the grid layer

| @ Layer Properties—g

Value
Join layer resuft_noeuds
= : . Join field TIUMEns
- 4 ' Information Target field i
a Cache join layer in virtual memory
1:\\ Source Dynamic form
' Editable join layer
B i Upsert on edit
% Symbolagy Delete cascade
Custom field name prefix
€8 Labels Joined fields all
I () Edit Vector Join b4
| €L Masks
Join layer result_nosuds x|
Join figd | abe numero - |
| |
Target field | abc zone bt |
W | Cache join layer in memory
| Creste stiribute ind=k on join fisld
Drynamic form
L4 Editable join layer
P | | doined fislds
At v ‘Custom field name prefic
, DiE-p| ay |r‘.’5l.'1_l'|-:-5ud'_=_
f Rendering
n Temporal
Variables
a Metadata | B | oK || conea | Hep | L
! | |
. | |
ﬁ Dependencies - |—| 7]
) stk | | oK [|  cancal || apply ||

Make a graduated representation on " temps " or " temps -tatt1 ".




(2) Layer Properties — grille300 — Symbolo =
y pe g Y ay 4

Q |f! Gradusted -|
— sk !m:aﬂ > | | E |
| | |
Symbol ” :I it|
‘ Symbology Leoend Bt ?I%l - %2 | |acision { ﬂ_|_$_: | Trm
= corre | I -
abc | | il
_S_ynl?ol - .‘u"alues “Legend
W . 849-7975 8-80
v O 79,75-151,02 80-151
vIi[] 151,02 - 222,28 151 - 222
= v [ 222,28 - 293,54 222 - 294
i v/ Il 293,54 - 364,80 294 - 365
] e
tode | {Lls] Equal nterval - | Chses |5 |§
: [ oty | [ |[= ][ oonm | e
|4f| Link cless boundaries
P Layer Rendering
ik :

o | ste - oK || cancal ||  mpew || Help

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

1. Presentation

1.1. Introduction

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

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

1.2. Principle

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

1.3. Function used for accessibility by gravity

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

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

- A service located at t=t0 counts as 0.5

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

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

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

=)
In this study, the resistance function used is of the form 2

78



1.4. Required data

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

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

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

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

2. Gravity indicators with or without spatial competition

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

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

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

. L.l”-* Metworks

=  Analysis
5 Get link flows data

Gravity Indicators

(2 Gravity Indicators x
] - -

Parsmeters | Log Gravity Indicators
Musliv Cutput Nodes File :
G:\Etudes\sytral\res_sytral_marche_bycees nosuds.bd & decay funchion )

Amenity {1 for travel time=0, 0.5 for travel time
=10, r infinite travel time

wolau
TO

20,00D000 =

- Amenity: Attraction field | as Number
Sociceconamic dats of job, numbers of doctors, numbers
of school sp )

C:fUsers/ patrick  palmier/ Box/Cerema/60- HDF/40- DDATHA/MT/10- Projets internes MT/Palmierp/sytral/SIG carpop.gpkg ™ [Li;j:l é\% —

Zone Id 2.0
zones or grid cels with populstion for
abc zone - example)
Populat Zone ID: zone Id
pulstion
- Population: Emissicn fizld a5 bumber
1.2 pop - of inhabitants (for example)

: Number of
Number of time pericds e

1,000000 =

- Dutput: generic cutput file name (bd)

Cutput
The algorithm produces 2 result files

G/ bellaftest ity bet . .

/poubsleftest gravity. € it - v_equip.ixt | ity indicator by
amenity ), catchment arss b
0% Cancel
Run zs Batch Process... Run Closs
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The script produces two result files of delimited text type with ";" as separator.

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

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

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

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

zone nb w.on ntot w_pop

£2 117 0.444 1'909 0.00810
Z3 117 0.303 1263 0.00562
4 117 0.334 1'405 0.00618
5 117 0.295 1228 0.00548
6 117 0.318 1'322 0.00594
Z7 117 0.370 1'563 0.00690
8 117 0.400 1701 0.00743
Z8 104 0.035 126 0.00086
Z10 107 0.038 137 0.00092
711 117 0.165 677 0.00337
£12 117 0.183 755 0.00372
713 117 0.160 653 0.00326
14 117 0.332 1'421 0.00654
715 117 0.331 1417 0.00652
£16 117 0.323 1'339 0.00590
217 117 0.332 1'389 0.00610
Z18 117 0.396 1'658 0.00727
719 117 0.342 1'438 0.00631
£20 117 0.386 1'641 0.00709
721 117 0.376 1'595 0.00691
£22 117 0.392 1671 0.00718
723 117 0.280 1'153 0.00526
£24 117 0.435 1'866 0.00806

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

© equip: equipment identifier

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

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

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

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

© w_pop2 : population by amenity (by doctor, by job, by college place, by equipment, ...). . In the
example below, this is the number of inhabitants per college place
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© vol : volume of amenities of the equipment (here number of college places)

equip nb pop w n |w pop |w popZ |vol

06906365 | 45942 1'351'589| 1'072] 39'900 4.0, 81
0690514J 46271 1'353'322| 6753 484244 25.3| 646
0690653K | 46839 1'355'298| 7'334| 437'667 28.00 245
0690032K | 46680 1'354'660| 8195 573483 20.4 858
0691626T | 46179 1'352'939| 3072 215994 12.2] 294
0690281F | 45780 1'352'187| 4550, 300998 17.7] 405
0690698J 46654 1'354'617| 6'676) 456'064 25.0] 562
0690554C | 46764) 1'354'966| 5'695 467076 23.6] 530
0011276G 1673 06284 114 357 0.8 1261
0690125L 46866) 1355225 5137 412216 19.5( 351
06917247 | 46836) 1'355'284| 7502 551'326 27.6] 166
0690651H | 46619 13547702 6728 508744 25.00 492
0693330V | 43923 1'345727| 985 18615 14.2| 1141
0690035N | 45895 13527216 5095 419154 214 943
0690563M | 46391 1'353'739| 4'370] 346552 16.3] 608
069419/M | 456080 1350643 2411 124537 9.4 137
0693619J 46733 1'354'408| 3281 255'085 13.6| 816
06929688 | 46722 1354785 4627 303'698 19.6| 303
0690027E | 46622 1'354'728| 7496 564'146 27.9] 1083
0693045K | 46441 1'353'637| 3192 244'540 13.2] 361
0693365L 46802 1'354'954| 7'971) 556225 20.6] 34
06933735 | 45846 1'351'953| 5670, 490006 23.1 375
06907127 | 46391 1'353'739| 4370 346552 16.3] 156
0690642Y | 46339 1353635 5751 439282 219 118
0693478F | 46621 1'354'391] 4'413] 170467 15.3] 1254
06932000 | 43699 1344959 927 17758 13.4 270
0690109U | 46379 1'353'997| 4'6859 418424 20.6] 254
0690103M | 46252 1'353'124| 5500 430451 22.3| 1043
0690522T | 46165 1'353'006| 6948 491'457 24.6| 1405
0690074F | 45591 1'351'483| 4'387| 297659 16.8] 925
0693974V | 46572 1'354'004| 6'081) 462'677 24.21 94
0693446W | 45651 1'351'909| 4215 318111 16.2| 835
0691680B | 45690 1'350'843| 2'411] 124537 9.4 380

3. Gravity indicators with spatial and modal competition

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

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

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

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

pvp2: the population of households with 2 or more cars

For each of the sub-populations, we need to know the modal split of the trips (here for the home-college
pattern) if we are interested in the accessibility to the colleges.
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Vélo TC+marche Voiture
pvp0 0% 100% 0%
pvpl 1% 88% 11%
pvp2 2% 74% 24%
Q Multimodal Gravity Indicators X
Parameters | Log ' 'Multimodal Gravity
Mades Indicators
Fied table {3:4) -r'_ﬂ'r' performs 2
Amenity
wvolau
Socioeconomic data

C:fUsers/patrick .palmier Box/ Cerema/60-HDF/40-DDATHA/MT/ 10- Projets internes MT/Palmierp/sytral/SIG /carpop.gpkg ™ [&:’j]
Selected features on hy

Zone Id

abe zone
Populstion

3 options selected
Number of time pericds

1,000000

Output

Gifpoubelleftest_multibd

0% Cancel

Run =5 Batch Process...

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

(2 Multimodal Gravity Indicators x
» - -
Parsmeters | Log Multimodal Gravity
| wodss Indicators
mode t0 modal share Musliw nodes file Add Row
{'pep0:1.0,"pvpl": G:/Etudes/sytral/
i matche 2 0.88,"pvp2"0.74} res_sytral_marche_lycees_no.. Remove Row(s)
. {'pvp0:0, ' pvplt Gi/Etudes/sytral/
2|Vélo 3 0.01,"'pwp2":0.02} res_sytral_velo_lycees_noeud... Lty
. {"pwp0t0.0,'pwpl" G:/Etudes/sytral/ oK
3| voiture 4 0.1, ' pwp2t0.24} res_sytral_vp_lycees_noeuds.bd
Cancel
% Cancel

Run as Batch Procsss. .




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

(e]

e}
e}
e}

zone: zone identifier

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

pop: total population of the area

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

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

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

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

72 1072)  233] 0.0175] 0.0281] 0.0123| 0.0196
73 1072) 143 0.0105 0.0150| 0.0072| 0.0125
74 1072] 158 0.0119] 0.0177| 0.0082| 0.0137
75 1072) 139 0.0101] 0.0144| 0.0070] 0.0122
76 1072]  151] 0.0114] 0.0169] 0.0079| 0.0133
Z7 1072) 272] 0.0186] 0.0224] 0.0127] 0.0244
78 1069) 290 0.0201] 0.0255| 0.0138| 0.0258
79 1018 51 0.0024| 0.0008 0.0016| 0.0043
710 1027 51 0.0024| 0.0008 0.0016| 0.0043
Z11 1057 71 0.0045/ 0.0049 0.0031 0.0061
712 1057 76/ 0.0050] 0.0059] 0.0034| 0.0066
Z13 1057 69 0.0044| 0.0046) 0.0030| 0.0060
714 1057) 157 0.0114| 0.0164] 0.0079| 0.0133
Z15 1057)  156| 0.0114] 0.0163] 0.0079] 0.0132
716 1072] 148 0.0102] 0.0149| 0.0070[ 0.0120
Z17 1072) 155 0.0111] 0.0161 0.0077] 0.0132
718 1072) 205 0.0154| 0.0234] 0.0106] 0.0175
Z19 1072) 175 0.0126] 0.0181] 0.0087] 0.0151
720 1072) 179 0.0139] 0.0221] 0.0096] 0.0152
721 1072) 174 0.0134] 0.0212| 0.0093] 0.0148
722 1072] 192 0.0146] 0.0227| 0.0101] 0.0163
£23 1072) 137 0.0099 0.0137| 0.0068| 0.0122
724 1069) 313 0.0223] 0.0296| 0.0153| 0.0277
£25 1072) 325 0.0233] 0.0316| 0.0160[ 0.0286
726 1057 24| 0.0023] 0.0031] 0.0016| 0.0027
27 1057 61 0.0037] 0.0033 0.0025 0.0054
728 997 501 0.0023] 0.0006] 0.0015| 0.0042
£29 997 50 0.0023] 0.0006 0.0015 0.0042
730 1057] 69 0.0043] 0.0046/ 0.0030 0.0060

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

(e]

o O O O

equip: equipment identifier

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

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

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

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

pvp0,pvpl,pvp2: gravity accessibility indicator with spatial competition with population
subpopulations taken into account (catchment area by subpopulation)(column names identical to
those of the zones table)

w_pop2 : population by amenity (by doctor, by job, by college place, by equipment, ...) . In the
example below, this is the number of inhabitants per college place
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© w_pop_pvp0, w_pop_pvpl, w_pop_pvp2: sub-population by amenity (per doctor, per job, per

college place, per facility, ..

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

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

o

equip pvp0__ [pop_pvpO |w_pop pvpO Jpvpl  [pop_pvpl |w_pop_pvpl [pvp2 [pop_pvp2 |w_pop_pvp2 |nb pop w_pop __|w_pop2 Jvc
0691614E 4'5338] 257'118 0.29) 15278 625'589 2.60| 14'934 422'024] 5.40| 409'125 1'304'731| 34799 B8.45]
06005460 | 8721] 257009 0.34] 16828 625541 2.33 11614] 422064 5.23 418554 1'304704] 37163 7.90
0691675W | 49555 257114 3.03 92009 625671 7.56) 32019] 422310 3.57] 422928 1305095 1735683 14.16
0692337R 29'179 257'109 1.77| 62'013 625'679 6.33] 30949 422'281 5.63| 417'258 1'305'070| 122'141 13.73]
0692898A 5411 257117 0.32| 15'136 625'562 2.66| 12'983 421'011 4.61| 401'733] 1'304'501| 33'530 7.59
00113382 0 7 0.00] 406 73290 052 1252 106'406! 1.81] 220266] 179702 1659  2.32
0691484N 8574 257'038 0.62] 21799 625'414 3.58| 14'641) 422'222 4.59) 423201} 1'304'674| 45015 8.79
0691497C | 6391 257112 112] 23487 625590 6.08] 20623 422041 6.59] 410034] 1304742 50500 _ 14.09
0692159X_| 9800 257104 1.80] 24766] 625562 6.31] 16182 422104 6.16| 418653 1304770] 50749 14.29
0691650U 1'853 257'028 0.07] 7'331 625'058 1.56| 8540 421'349| 3.90| 396'444) 1'303'436| 17724 5.53
0690621A g5 251153 000 182 601588 0.25 495 393411 0.82 345693 1246152] 685  1.07
0691479H | 33639 257110 2.12] 71862] 625689 7.79] 36502] 422303 7.07] 417654 1305102 142003 16.95
0693365H 3492 257'030 0.18 9'019 625'356 1.29] 6766 422'085] 2.43| 421'092] 1'304'471] 19276 3.90]
0011151W 15 189537 0.00 1141 452564 0.71] 1864 294'995) 157] 323010 037096 3020 2.28
0694188C 73206 257'120 5.32| 126'643 625708 11.48| 46'766) 422'378 6.96) 425793 1305206 246615 23.76)
0691481K 9744 256'960) 0.60, 21'005 625023 3.01| 14'286 421'582 4.79 418'669 1'303'565| 45'035 8.40|
0693890D | 2259] 257109 0.21] 7221 625642 157] 6029 422169 2.58] 412635 1'304'920] 15509 4.36
0690002C 0 3 000 512 71738 0.61] 1534 105251 2.20 209235 176991 2047  2.80
0691664J 46'302| 257'118 3.05] 92'550| 625700 8.59| 36'308 422'340) 4,82 422'841 1'305'159| 175'159 16.46)
0690624D 112] 256532 0.00 2837 622772 1.46] 5429 418455 3.79) 3801808 1297750 8379 5.26
0692942Y | 21920 257037 122 42811 625435 4.71] 20785 422278 452 423858 1304750] 85523 10.45
0691663H 95°294 257'119 7.61| 165245 625712 14.90| 57'114 422'360) 6.47| 423735 1'305'191]| 317'653 28.98)
0691669P | 35214 257023 2.16| 68566 625392 7.48] 32150] _422'186) 6.72| 419'313] 1304'601] 135930] 16.35
06941852 | 23980 257041 1.73] 57228 625294 8.56| 36329] 421949 10.74] 412701] 1304284 117537 21.03
0693286X 2 237542 0.00] 401 564'247 0.75 1'481 362'984 3.11 316'308] 1'164'772| 1'885 3.86]
06943177 856] 256960 0.11] 3339 624740 0.98] 3229 420911 1.87] 405306 1302532 7423 2.96
0692583H 1'262| 256'990) 0.65] 4'136| 622'266 2.48| 3660 416'526¢ 3.09 337'638 1'295'782 9'058 6.21]
0692390Y 64'499 257117 4.46| 116'605 625'680 10.22| 42'470 422'318) 5.12| 421'842] 1'305'114| 223574 19.80)
0693479G | 34473 257103 1.89] 592200 625643 4.98 22780 422276 3.71] 422'121] 1'305023] 116472 10.58
06939957 | 38395 257113 2.13] 72799 625657 7.26) 34918] 4227292 7.12] 424773 1305062 146112 16.51
0692520P 5208 256'978 0.28) 11'805 624'972 1.53| 7743 421'443 2.27| 407'508] 1'303'393| 24756 4.08]
06905998 | 74'858] 257111 5.18] 130499] 625654 10.72] 44108 422278 4.64] 421827 1305044] 249465  20.54
0692343X 17632 257'108| 2.18| 35872 625'638) 5.95 17622 422223 4,75 417'636 1'304'068) 71'126 12.89
06923400 41'461 257'113 2.64) 76'038 625'669 7.04) 29'383] 422'296) 4.87) 421'575 1'305'078| 146'682 14.55|
06905517 | 39582 257116 2.00] 72098 625705 7.50] 28355 422'350) 4.78| 424’515 1305171] 140035 15.18
0692703N | 65439 257108 459 114619 625655 10.54] 47080 422294 7.49] 422685 1305057 227138 22.62
0693287Y 4260 257115 0.46) 16'067| 625'636 4.08] 16'042 422'145 6.63] 414'093] 1'304'898| 36'369 11.17]
0692410F 1743 256967 0.85| 6674 624207 3.85] 7546] 419534 5.39] 368418 1'300708] 15964  10.08
0694312M 3701 257'118 0.17| 10'689 625540 2.33| 10'197| 421'785| 454 3968'109 1'304'443| 24'788 7.04
0692335N 2750 256'995 0.32] 12613 625'141) 3.401 13'824 421'686, 6.21) 408519 1'303'821| 29'187 9.93]
06929207 | 87991 257120 6.92] 152502] 625726 14.14] 55983 422391 8.25 425958 1305238] 209566] 29.31
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H- Using processing models

1. Introduction

The advantage of developing the "networks" extension in the form of an algorithm provider is the ability to

create complex processing models by combining different algorithms and also to carry out batch processing.
To make things easier for users, processing models have been developed and made available to perform the
most frequent complex tasks.

These models are as follows (sorry in french):

- Isochrone: Drawing a monosite isochrone

- Isochrone multiples: Drawing of a multi-site isochrone

- Réseau individuel choix référence comple: Drawing of catchment areas

- Individual network full reference choice: Generation of a road network from OSM over the study area
(exhaustive network)

- Réseau individuel choix référence light: Generation of a road network from OSM on study area (simplified
network)

- Réseau individuel fenétre complet: Generation of a road network from OSM on the study area defined by
the visible canvas (exhaustive network)

-Réseau individuel fenétre light: Generation of a road network from OSM on the study area defined by the
visible canvas (simplified network).

- Réseau Transport en commun: Generate a public transport network from GTFS data and connectors to the
road network.

2. Installation

* Go to Preferences/User profile/Open active profile folder to open the corresponding folder

* Then go to python/plugins/networks and copy the .model3 files into the processing/models directory from the
active profile folder.

* Deactivate and reactivate the processing extension so that models are taken into account
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3. Running the model

MY e [ &}

Go to the edit box in the Templates/Cerema menu and double-
»click on the template you want to run.

Pty Tula
e
AR Enter the required fields and run the procedure.

[} leswty ired
TRERT{T= R0 | ey

140 etngty

b0 e

b it

P Only the essential parameters are requested.

¥ G umsinhen

b Dt

-l a However, you can customize the template by editing it. This

BRI NUATE

Vo allows you to change the value of the various algorithm
] Pt omeion

b @ et parameters

b Q) ok sy :

b0 Ry g

i It is also possible to add entries to the dialog box to ask the user
b Pt n e
e to specify one or more other parameters.
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Ex: Isochrone dialog box

Q lsochrone *
| N i 1 -
Paramétres Journal Isochrone
origine p, li { white-space: pre-wrap; }
10.000000,0.000000 [_E_PSG:%lSQ_]_ J{ia Dessine des isochrones 3 partir d'un calcul
resttiat d'accessibilité multimodal monosite
[Créer une couche temporaire] [l | Paramétres en entrée

| Ouwrir le fichier en sortie aprés I'exécution de |'algorithme .
origine

Origine de lisochrone, Choisissez le centre de

lisochrone en selectionnant le point de depart
ou arrivée en diguant sur la carte

Rendus
[y L= 3
| 0% | Annuler

Avancé - | | Exécuter comme processus de lot... | Exécuter | Fermer
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Ex: individual network by reference light dialog box

(2} Réseau individuel choix référence light x

Paramétres Journal Réseau individuel choix

Condition, Nom générique de la couche référence llght

"I503166-2"="FR-84", Vaucluse p, i { white-space: pre-wrap; }
Repertoire résultat Cet afgorithme permet de générer un réseau

routier @ partir d'05M pour une utifisation dans
Musliv pour le calcul d'a 2

Vitesse niaichie Le réseau ro 2
| 4.000000 =l
S nk, secondary_link,
terfiary_link) ‘sur le périmétre de |'aire d'étude
qui sera défini par la condition
Parameétres en entrée
Conditinn_Mom oéndrione de la b
| 0% Annuler
Avancé = | | Exécuter comme processus de lot.. Exécuter Fermer

Ex: Public transport network dialog box

(2} Réseau Transport en commun X
Paramétres | Journal ' 'Réseau Transport en =
Couche des nosuds commun
" 0SMQuery_points [EPSG:4326] w || wgl| | Bl { white-space: pre-wrap; }
Début période Cet algorithme génére la partie réseau a

horaire d'un réseau Musliw multimodal & partir
28/08/2023 g de données GTFS et d'une couche de nosuds
Encoding de réseau routier,
|utf B sig
Hiipds Paramétres en entrée

03/09/2023 -

= Couche des noeuds
Libellé des connecteurs

Couche de noeuds du réseau routier

| complet
Préfixe réceau Début période
|TR | Début de la période (calendrier GTFS) 3
= prendre en compte
Répertoire GTFS
Encoding
Encodage des chaines de caractéres -
0% Annuler
Avancé  ~ | | Exécuter comme processus de lot... | i Exgcuter i | Fermer

4. Description of model outputs

* Isochrons and multiple isochrons:

The model produces a layer of iso-value polygons representing the isochrons by time step (default 0 to 120
minutes in 10-minute steps). These values can be customized by modifying the parameters of the "iso-value
contours" algorithm.

» Catchment area :
The model produces a layer of polygons representing the catchment area of the nearest point in terms of
multimodal accessibility (network indicated in the Musliw calculation) of each hub indicated in the matrix
(departure or arrival point).

* Individual networks :
These models generate the following files:
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- A table of road arcs with the addition of the following columns (direction, diffusion, dead end, length,
time_m, i, j , ij)

- The corresponding road network file in Musliw format (.txt)

Public transport network :

- a GIS file of nodes: a layer of point objects made up of stop points with information on the name of the stop
and the frequency of use

- an GIS file of arcs: a linear object file representing a line linking two consecutive stops, with indications of
the initial node number and final node number.

- a GIS file of lines: a file of linear objects made up of lines linking two consecutive stops on the same public
transport line, with the initial node number, the final node number and the line number indicated. The layer
also contains frequency information.

- a public transport network file in Musliw format (.txt)

- a GIS file of connectors between public transport stops and road network nodes

- a file of connectors in Musliw format (.txt)
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|- Calculating nodal potential and

1. Introduction

Intensity

The "Networks" tool can be used to determine the intermodal performance of hubs by calculating nodal
potential and nodal intensity indicators. These indicators were defined by Beaucire in 2004 and then developed
by Richer and Vuidel in 2013.

The nodal potential of an interchange is the theoretical number of connections that can be made in a day. It
expresses the maximum potential number of connections offered by the interchange.

Nodal intensity is the proportion of nodal potential that can be achieved within a given waiting time. This index

reflects the rate of possible connections within a given timeframe.

2. Procédure

To calculate these indicators, simply run the "Nodal intensity" script in the analyses.0 group.
You will need the following data:

Processing Toolbox
Wy A (D) *

>2garon
)

~

~

ol o

£

? Al ol

DOODDOODDOL

I

{f * *F ¥ ¥ *¥ *F *F ¥ ¥ *T T T T

i =
¥ %\ E"\ I

Raster creation
Raster terrain analysis
Raster tools
Vector analysis
Vector coverage
Vector creation
Vector general
Vector geometry
Vector overlay
Vector selection
Vector table
Vector tiles
GDAL

GRASS

Metworks

~ Analysis

k
¥
k

Get link flows data
Gravity Indicators
indicators by link
indicators by link and day
indicators by link multiple points
indicators by node
indicators by node and day
indicators by node customized
indicators by OD
indicators by path
Isowvalue polygons
Linear interpolation
Multimodal Gravity Indicators
nadal intensity
Path analysis
Routes
Shift lines
Spatial aggregation
Variable buffer polygons
Computations
Matrix
Metwork

B A table of point objects corresponding to the intermodal nodes

you want to study

A table of public transport stops. This table must contain all the
stops whose timetables you want to take into account for your
analysis. This stop table must contain a stop identifier called "i".
You can directly use the stop tables generated by the tool's
"Import GTFS V2" script and combine the stops from the
different networks you want to take into account in a single
layer.

A network file in Musliw format. This file must be a network
file in Musliw (txt) format and must contain arcs with
timetables. The numbering of the stops in the Musliw network
file must be consistent with that in the TC stop file.
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(_} Modal Intensity

Parameters Log

PT stops
D:/Etudes/SGPfarrets_TC_2024.gpko|layername=armrets_ ~
nodal points
D:/Etudes/SGP/gares_serm.gpka -
node id
abc code_uic
node name
abc nom_gare
Muslivw network file
\prise_en_main|Reseaux\Hauts-de-France\TC\reseaw.bet €31

radius{m)

250.000000 €3

day
1

min transfer time{min)
2.000000

max transfer time(min)
30.000000

start time

| 00:00:00

end time

|23:59:50

v prohibited u-turns

type of analysis by:

| commercial line name

walk speed(km/h)

| 3.600000

output layer

| Diftempy/intensite_nodale_jour.gpkg a ||

||| Open output file after running algorithm

| 0%

| Advanced: = | Run as Batch Process... |

g |

1|

M

T

Fiy

nodal intensity

This scripts generate indicators in order to
evaluate the potential of intermodality

these indicators are:

- Nodal potential all modes
- Nodal potential train

- Nodal intensity all modes
- Nodal intensity train

- Modal potential rail scheduling all modes

Modal potential rail scheduling train

- Modal intensity rail scheduling all modes
- Modal intensity rail scheduling train
Parameters:

PT stops: a layer that contains all stops to be
taken into account

nodal points: & layer of intermodality points to
compute nodal potential and intensity

nodeid: nodal point id

node name: nodal point name

Muslivy netwaork file: Mustiv multimodal
network file (bed) which contains timetables to
analyze

radius: the radius in meters that define which
stops are tatken into account (those inside the
radius})

day: day of Musliw file calendar

min transfer ime: the delay minimum to be at
the stop to be able to board into the PT

vehicule

miax transfer ime: the maximum dalay of
transfer

start time: beginning of the penod of sudy
end time: end of the period of study

nrahibitad idrns if rhacka vhun wan't ha

Cancel

Run Close

It is up to you to define :

The analysis time period

The minimum connection time. This determines how many minutes the user must be at the stop before the

vehicle leaves in order to be able to use it.

Maximum transfer time. This determines the maximum acceptable time for making a connection.

Walking speed as the crow flies.

Intermodality radius. This determines which stops and their associated services to take into account when
calculating the indicators. The centre is determined by the coordinates of the nodal point to be studied.
The possibility of calculating by commercial line name or by mission, as well as authorising or not

authorising U-turns on the same line.

3. Results

The script generates a table of points representing the nodal poles with the various nodal potential and intensity
indicators

* potential_tot: The total nodal potential combining all the possible transports described in the data
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* intensite_tot : The nodal intensity corresponding to the total potential
* train_potential: The total nodal potential, but only for connections that include at least part by train
* intensite_train: The nodal intensity corresponding to the train potential

The "cadenced" indicators correspond to different pairs of incoming and outgoing transport. For example, for a
metro-+train connection, it is often the case that for 2 consecutive metros the connecting train is the same. In this
case, only one of the two connections is counted, as the outgoing transport is identical.

Q Intensite_ncdale_jour — Total des entites: 100, Filtrées: 99, Sélectionnées: D == m] *
) & LY X2 S E T E &2 @ m
_r_m i name potentiel tot =  potentiel_train intensite_tot Intensite_train potentiel_cadence _tot  potentiel_cadence_train  intensite_cadence  intensite_cadence_train —
1 | 100, NGO100 o Rancies 162709 93808 78548 26692 162709 4400 77984 3488
1 J (souterrain)
2 70 87286005 Lifie-Flandres 148850 B28SE 66918 25656 148470 3575 66194 2842
3 15 87342014 Arras 53366 26056 15561 3032 53366 2596 15340 1126
4 99 B7343004 Valenciennes 20962 5117 10203 1855 20962 2040 10111 903
5 8 B7286B31 Pont-de-Bois 20852 1689 11964 1275 17270 283 mwn 188
& 43 57345025 Lens 18232 5730 7044 1433 18232 1734 7042 731
7 4! B7342006 Bethune 13705 3738 4540 923 13636 1394 4340 569
8 BS 87286145 Armentieres 9620 141 3600 636 9620 1041 3600 550
9 69 B7286724 Lifle-CHR 9548 5044 5382 2366 9598 309 5382 210
10 31 87286732 Roubaix 9538 4080 5230 954 9511 200 5230 163
11 55 B734500% Dova B850 5010 3284 1257 8654 500 3284 423
12 40 B7286542 Tourcoing B905 3645 3773 533 8383 222 3773 152
13 62 87342436 L‘.!B!.:ﬂi:' 5591 504 1608 285 5591 504 1608 247
Viclaines
14 59 87286302 Hazebrouck 4719 890 1133 280 4548 890 1095 235
15 B4 B7287250 ;‘:E:mt&d& 3690 1144 2911 538 3690 172 2411 144
16 54 87286435 Don-Sainghin 3289 744 1150 448 3289 612 1117 169
% e montrer que les entités visibles sur la carte _

The map below illustrates the use of nodal potential to automatically classify the intermodal performance of
stations around Lille Metropole.
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J- 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 .

e TextPad - C:\palmier\reseauxitcu2006_noms. txt

3364733856 ,-1
33847 ,33856;-1
33847 ,33855,-1
33847 ,33856,1
33647 ,33855,1
33847 ,33856,-1
33847 ;33856,-1
30847 ,336856,-1
33847,33858,-1
33847 ,33856,1
33847, 336856,-1
F3847, 33856, -1.
FI547 ;33555 -1
33847 ,335856,-1.
33847 ,33856,-1.
33847 ,33856,-1.
33647 ,336856 -1,
33847 ,338585,-1.
33847,33858,-1.
33847 ;338565,-1.
33847,33856,-1.
33847 ,33856,-1.

Fichier Edition Recherche  Affichage ©wutds PMacros  Configuration  Fepstre fide
N BES&RE Ll o o s 20 @5 4 o e e .

Cypalmier reseaus bou2 006 _non.. : - x
33847,;336856,-1 00000000 G000000; 27 705,430,535 00,536 .00, 00000 ON; igne 314-frontiere-plaine] —';'

00000000, 0000000, 27705, 431,;410.00,411 .00, 00000 0N, higne 314-frontiere-plaine
00000000, 0000000, 27705, 432, 415,00, 416 00, 00000 0N, igne 314-frontiere-plaine
Q0000000 000000, 27705, 433,640.00,641 .00, 00000 0N, ligne 314-frontiere-plaine
00000000, 0000000, 277 05,441, 690.00,621 00, MMNMNMMMO, ligne 314-frontiere-plaine
00000000, 0000000, 27705, 442, 890.00,821 00, MNMNMMMNO, ligne 314-frontiere-plaine
00000000, 0000000, 27705, 443, 118000, 1181 .00, NMMNNNNO, ligne 314-frontiere-plaine
0000000, 0000000, 27705, 444, 99000991 00 MNMNMMNNO; ligne 314-frontiere-plaine
00000000, 0000000, 27707, 416,47 3.00, 474 .00, OO0 OONKN; ligne 314-frontiere-plaine
00000000, 0000000, 27708, 417,;400.00, 401 .00; 00000 0N, igne 314-frontiere-plaine
0000000:0. CO00a00; 27708, 418,215.00,916.00, 00000 Ok, igne 314-frontiere-plaine
00000000, 0000000, 27708, 419,425 00,426 00, 0000 0N, igne 314-frontiere-plaine
00000000, 000000, 27 708, 420, 1165.00,1 166,00, 3OOOOONM; ligne 314-frontiers-plaine
00000000, 0000000, 27708, 421, 1105 00,1 106 .00, OO0 000N, ligne 314-frontiere-plaine
00000000 0000000, 277 10,423, 732.00,733.00, 02000 0N, igne 314-frontiere-plaine
00000000, 0000000, 277 10,424, 47 2.00, 473 00, OO 000N, ligne 314-frontiere-plaine
00000000, 0000000, 277 10,427,982 .00,983.00, 00000 0N, ligne 314-frontiere-plaine
0000000,0, 0000000, 277 10,438,530.00,531 00, NNMNMMMNO, ligne 314-frontiere-plaine
00000000, 0000000, 277 10,439,840 00,84 1.00; NNMNNND, ligne 314-frontiere-plaina
00000000, 0000000, 277 10,440, 1030.00, 1081 .00, MMMNRMMNRM O ligre 31 4-frontiere-plaine
OD000000. 0000000, 277 11,422, 1060.00; 1061.00, GOO0O0ON, ligne 314-frontiere-plaine
Q0000000 . 0000000, 277 12,411,;450.00, 451 _00; MNMMMNMOM, ligne 314-frontiere-plaine
00000000, 0000000, 277 12,412,570.00,571 .00, NNNMNMOM, ligne 314-frontiere-plaine

F3547 33856 -1 00000000, 0000000 277 13:410:435.00: 436 00: Q0000 0N liane 314-frontiere-nlaine
£ |

Pour Paide, appuyer sur FlL 432714 o2

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

eService 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 :

elabel :

—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.

—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

1.1.1 Possible use of the type of link

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

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

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

11;151;5.3;0;-1; 1;420;540;000000N
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11;151;3.
11;151;3.

;—6; 2;0;360; NNNNNNO
;—6; 3;1140,;1440,; NNNNNNO

~e

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

1;0

1;0

~e

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;282064;-1;28347;-1;-1
28347;28325;-1;28442;-1;0.25
*The different fields are in order:

* nj: node number of the intersection or stop considered;

* ni: origin node number;

* line number of the incoming link (ni-> nj);

* nk: final node number;

* line number of the outgoing link (nj-> nk);

* penalty time:

* 0: no penalty;

* -1: movement or transfer prohibited;

* otherwise: value of the penalty time in minutes.

If the penalty time is relative to a transfer, ie one of the two line numbers is not "-1" the penalty time will be
used as the transfer time instead of the default transfer time set in the parameters that will be used by default for
all other network transfers

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

3.1.1 Standard specifications

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

= TextPad - C:\palmierire... E@EI

Fichier ~ Edition Recherche  Affichage
Oukils  Macros  Configuration  Fengtre
fide

NEH ASRE § 2R

C:ipalmier’ reseauximatrice_sncf ¥ %

I185,1185,1,3,420;a =
1185;1185:1:3:4258:3

1185;1185:1:3:430: 2
1185;1185:1:3:435;a

1185;1185:1:3:440: 4
1185;1185:1;3: 4454

1185;1185;1,3;4480; 3

1185;1185:1:3: 45954
1185:1185:1:3:460: 4
11851185 1:3: 4653
1185:1185:1:3:470:4
11851185 1:3: 4754
1185;1185:1:3:480: 2
1185:1185:1;3:485:4

1185;1185;1,3,490; a

1185;1185:1:3:495:4
1185:1185:1;3:500: 4
11851185 1:3:605: 3
1185:1185:1;:3:510:4

1185,1185;1,3,515; 4

118511851 3:520: 4

Ad4dnr. 44084 .. 00, -
IE »

Pour l'aide, appuwver sur F1

The different fields in order are:

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

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

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

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

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

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

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

3.1.2 Advanced specifications
MUSLIW offers the possibility to detail for each line of the matrix file the parameters of the calculation (in

blue) and even possibly the parameters of the algorithm and outputs (in green).

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

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

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

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

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

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

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

Blue block in order : Green block in order :
*In vehicle weight ; *Detailed paths (true/false) ;
*Waiting weight; *Detailed travel times(0 None, 1 without tum based

links, 2 with time based links) ;

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

*Transfer weight ; *Algorithm scale parameter ;
eIndividual mode time scale; *Max of buckets ;
*Minimum transfer time; *Algorithm 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; 0 specifies a different connection time per link type (2
minutes for type "0", 5 minutes for type "1", and 35 minutes for type "2")..
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4. Computation time optimization

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

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

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

5. Computation procedure

5.1. Basic case

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

(2 Musliw Computation >

Parameters | Log Musliw computation

Musliv netwaork a cakeulation of multimoda

Muslive matric

Muslive parameters

. Origin destination results file "_od.bet

Muslive penalties [optional] : LC:':EI- fEEr = f:‘ars_:r:_r:_s‘ _temps. b

. Detziled paths *_chemins.bd

Accept to download Musliv binary from Github : ;l_;;';rr"ar-t results file on links

_aff.bd
e . Log file ®_log.bd
[Save to temporary file] Bk . Parameters files _param.bd
. results on services *_services.bd
[e ) Cancel
Run a5 Batch Process... Run Close
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The user must enter :

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

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

number of passengers)

* The penalties for turning movements or connections

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

The parameter file can be generated in two ways:

* From the "Musliw parameters" script

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

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

calculation. You have to fill the following settings

Q Paramétres Musliw

Paramétres Journal
Fondération temps & bord du véhicule
1
Pondération temps attenta
1
Pondération temps mode individuel
15
Pondérabion correspondance
3
Facteurd'échelle temps individuel
1
Temps de correspondance mini
2
Temps de correspondance ma
&0
Nombre de jours supplémentaires
0
Temps individuel maximum
60,000000
Temps géndralisé maxmum
1500,000000
Pondération péage
0

Exécuter comme processus de lot..

D

Parameétres Musliw

un jeu de par

d'nérares et

e un

étre sélechi

Paramétres:

Exécuter

Fermar

*

* In vehicle weight : weight for time based travel

times (on board the vehicle);

» Waiting weight : weight for waiting times;

(2 Paramétres Musliw

Paramétres Journal

P LUy
Temps generalise maximum
1500,000000

Fondération péage

]

Filtre sortie [optionnel]

Temps détaillés?
Aucun
v Demi-tours interdits?
v Sortie chemins?
Sortle services?
Sortle correspondances?
Sortie noeud?
Echelle de I'slgorithme
20
Exposant de ['algorithme
2
Nombrede classes
10000

Fichier paramétres Musliv

istrar dans un fichier temporaira]

Exécuter comme processus de lot...

0%

ol

] O

4

Parametres Musliw

etres (qui dot

cul Muslive):

Pondération temps ndwiduel :Facteur de

ir les modes nd

g

votture, marche, vek

Exécuter

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

* Maximum generalized time : Maximum cumulative generalized cost

* Maximum individual mode time: Maximum cumulative individual time

* Boarding weight: weight for transfer times;

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

Performed once before launching all calculations. In the case where the individual transport times have been

defined from a constant speed, this coefficient makes it possible to test a different walking speed without
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having to modify the travel times in the description of the network. For example, for a network whose walking
times have been defined with a speed of 4km / h, if we want to perform calculations for people walking at
5km / h, we will take a TMAP coefficient equal to 1, 25 without having to change the travel times in the
description of the network;

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

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

+ Extra day duration: determines the number of days during which the algorithm will search for the shortest
paths. '0" indicates that only services on the day indicated in the origin or destination concerned will be
examined. Without this possibility, the search for itineraries lasting several days or very infrequent, such as
international regular bus lines or even questions of the "accessibility by staying N days at destination" type, can
not be carried out

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

* Algorithm scale: 200 (see algorithm parameters);

* nb classes: 10000 (see algorithm parameters);

* Algorithm exponent: 2 (see algorithm parameters);

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

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

© no outpu: no output;

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

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

© compact mode: writing in the file _nceuds.txt only the fields strictly necessary to generate the
isochrones, ( 0, numero, temps, tatt1, volau), useful in particular for the gravitational calculation
which generates very voluminous files

*Output filter : This field allows you to specify the types of links that you want to include in the detailed output
file. If nothing is specified, all accessible links will be printed in the result file. This filter is cuamulative with
the detailed time option selected. To filter several types of sections it is necessary to enter a list separated by a
"|". Ex: entering "1 | 2 | 4" as a filter will lead to include only accessible sections of type 1,2 or 4 in the
detailed time output file

*Prohibited U-turns: If checked, it prohibits by default the ability to perform U-turns (same origin node and same
end node in a rotating movement or a transfer). These prohibitions will also be effective for links of transport
schedules;

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

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

5.2. Advanced settings

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

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

The parameterization is done by a key/value system per type of section, separating the different types by a "|"
and the key and the value by a ":". Thus, in the example above, "5|2:35" means that the connection time is 5
minutes by default and 35 minutes for network type "2". When there is no particular value defined for a type in
question, MUSLIW defaults to the value of the modality for which the key is absent or is equal to "0" (to be
expected).

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

5.3. The “results” files

MUSLIW outputs four result files that provide different information:
* time and volume by origin-destination, for 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 tatt 1, cout; langueur, pole,volau, cveh, cwait, cmap; choa, ctmap;thoa, njours texte
1,13657,101,1.000,394.348,550.000,155.652,53.000;11.691,90.961,6.000,51.961,173.498,0.779,37802,103.22,1,1,1.5,2,1, 2,0, MARCHE ligne Citadine 1|ligne 54|ligne E3IMARCHE
2,2495,129,0.000;406.546,450.000,43.454,26.000,14.552,2 903,2.000,0.903,54 730,0.970,36681,100.58,1,1,1.5,2,1, 2,0, MARCHE [ligne 319|MARCHE
3,1019,129,0.000,421 545,485 000,63.455,12.000,13.553,37 903,2 000,35.903,74.232,0.904,36628,75.41,1,1,1.5,2,1,.2,0, MARCHEligne 319IMARCHE

9,477,129,1 000,540 354,595 000,54 646;10.000;11.744,32 903;2.000;30.903,64.518,0.783,367 72,63 55,1,1,1. 52,1, 20, MARCHE ligne B3|MARCHE
10,183,129;1.000,590,995,605.000,14.002,0 000; 14 002;0,000;0.000,0.000;21.003,0.833;129,35.11,1.1,1.52.1,2,0;MARCHE

13,1012;129,1 000,57 1. B46;650.000,88.154,20.000,20 722,47 432,4 000;10.903, 106, 515,1 381,36701,96.80,1,1,1 5, ;I\I-'IARCHEIIigne B3 RIMARCHE(ligne 64 RIMARCHE
14;1019;129;1,000;57 1 846;662,000,90.154:20.000;20.722;49.432;4 000, 12.903,108.515;1,381;36701,96.80; 11,1 5:2,1:2,0; MARCHE[ligne 63 RIMARCHE lighe 64 RIMARCHE
16,4067,129,1.000,684.881,775.000,20.120,36.000;18 217 ,35.903,2.000,33.903, 103.228,1 .214;38?52_1[!3.5.5,1 11521, 2.0, MARCHEligne B4|MARCHE
17,1019;129,1,000,705.846,785.000,79.154,14.000,8.251,56.903,2.000,54 903,687 . 279,0.550,36701,63.59,1,1,1.5,2,1,2,0, MARCHE|ligne 63 R|MARCHE

24,4067,129,1,000;1095.881,1165.000,69.119,34.000,18.217,16.903,2.000;14.903,82. 228,1.214;36752,100.55,1,1,1.5,2,1,2,0; MARCHE ligne B4|MARCHE

0.MARCHE
120 MARCHE
1.2,0;MARCHE

25,183,129;1.000,1220,998;1235.000,14.002;0.000;14.002;0.000,0.000,0.000;21.003;0.933;128,35.11;1,1,1.5.2;
26;183,129,1.000;1220,998;1235,000,14.002;0.000;14.002;0.0000.000;0.000,21.003;0.933;129,63 53;1,1,1.5.2;
27,183;129,1.000;1250.998;1265.000, 14 002;0.000;14.002,0.000,0.000,0.000;21.003,0.933;129,188.00,1,1,1 5,
28,183,129,2.000,340,998,355.000;14,002,0.000; 14.002;0.000,0,000;0.000;21.003,0.933,129,63 59,1,1,1.5,2,1, 2,0, MARCHE
29,1019,129,2.000,421.545,485.000,63 455;12.000;13 553,37 903,2.000;35 903,74.232,0.804,36828,188.00;,1,1,1 5,2,1,2,0; MARCHE |ligne 312MARCHE

1
1

0;

O0.MARCHE
39,477,129,3.000,459.354,490.000,30.646,5.000,18.994,6.653,2.000,4.653,44.143,1. 266;36772,121.00,1,1;1.5; 10, MARCHE ligne 326[MARCHE
40,360;129,3.000;448 651,495.000,46.319;7.000;17 445,21 674,2.000;12.674,59.041,1.163;36660;186.00;1,1; 1;2;0,MARCHE ligne 214|MARCHE
41,686,129,3.000;448.539,505.000,56. 161,22 000,20 287,13.674,4 000,9.874,74.305,1.352;367 21, 164.77,1,1,1 5,21, 2,0, MARCHE|ligne B8|ligne 326|MARCHE
42:183;129,3.000,685.995,700.,000;14,002;,0.000; 14.002;0.000;,0.000,0.000;21.003,0.933,129,;63 53;1,1,1.5,2,1, 2.0 MARCHE
43;183;129,3.000,690.298,705.000;14.002,0.000; 14.002,0.000,0.000;0.000;21.003,0.933,129,141.00,1;,1,1.52,1,2,0;MARCHE
44,6204;129;3.000,640.131,785,000;144 862,62, 000,25,866,56.903;2 000,54 903,161 852,1,731,35840;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". It is a "Delimited text

",

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

* tatt: waiting time at a stop before boarding a time 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
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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;

o: 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> AFF.txt
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The assignment results file is a "Delimited text" file with ";” as separator. It contains a record by link and line

segment and includes as fields:
* i: start node number of the section;
* j: end node number of the section;
* line :
o TC line identifier if the mode is at times;
o -1 if the mode is of the individual transport type;
* volau: volume assigned on the link;
* boai: number of boardings to the initial node;
» alij: number of alighting sat the end node;
* text: name of the section.
* type: type of section

« toll: toll of the section
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9. <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.
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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;

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

* -« 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 l'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.
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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 Dren;1
8000207;8000208;9510136;9510136;1335;1339;0000000;1.00;0.00;0.00; K€1n Hbf KIn-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 €1n 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 @In-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;

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

type: 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€ln Messe/Deutz K€ln Hbf;1;a
8000406;8000001;9510139; Aachen Hbf Aachen-Rothe Erde;8000348;9510136; Stolberg(Rheinl)Hbf Aachen-Rothe Erde;1;a
8000085;8001584;9511014; D¢ sseldorf-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€In 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€1n Hbf K@In-Ehrenfeld;1;a
8000209;8003368;9510137; K€In Messe/Deutz K €1n-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.
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