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Multimodal journey planing

What is it all about?

Given an origin and a destination...

From London

To Glasgow
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Multimodal journey planing

What is it all about?

... and a set of optimization criteria...
o Shortest path

o Fastest path

m Fewer transfers
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Multimodal journey planing

What is it all about?

... get one or more routes combining different
transport modes.

Rutas sugeridas con las priximas
salidas:

1: 06/05/2008 05:38 - 06:29 (52 (= (=]
min)

2: 06/05/2008 06:08 - 07:01 (54 (= (=]
rrin)

2 06/05/2008 06:33 - 07:20 (48 @J
min)
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Some examples

Gooale Transit

.. Direccidn de origen p. &j., "SFO" Direccidn de destino p. g, "94526"
008 e |ss1 3H) s |51.569708,0.645618 cémo llegar
Maps Buscarenelmapa  Buscar negocios | Cémo llegar

J Resultados ‘ | Mis mapas |

Imprimir (=) Enviar @ Enlazar con esta paaina

' 1 7 / Creek
Indicaciones: En coche - Transporte piiblico i i }
Opciones -~  Rutas alternativas . ! i
Rutas sugeridas con las préximas
salidas:
1: 06/05/2008 05:38 - 06:29 (52 ==
min)
2: 06/05/2008 D6:08 - 07:01 (54 =]
min)
3: 06/05/2008 05:33 - 07:20 (48 @

min)

Obtener rutas invertidas

o
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SS1 3H)
Reino Unido Editar

, De; Southend-on-sea, Essex 3]

| (1
> gmo‘

(=) Transporte publico EEE =7
Se  Duracion del viaje: alrededor de 52 min 22 'LlU}'IJi'JJ/f7]L TG"%::"E‘E':
muestra el Viaje 1 [ ] i /
Camine hasta Thorpe Bay, Thorpe Bay

Railway Station (opp)
Aproximadamente 11 min

(&) Autobus - 7 - Rayleigh - Hockley -
Rochford - Southend - Shoeburyness -
Direccion: Rayleigh, Rayleigh Railway
Station (N-bound)

Servicio de Arriva Southend
05:49  Salida de Thorpe Bay, Thorpe
Bay Railway Station (opp] (ID de
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Some examples

y

TMR Vil Anar

[ De Estacio de Sants de RENFE - Est de Sants, 0, a
fAparcament Sagrada Familia - Pl Sagrada Familia, 9

da: 19:00 , Hora Nau rece

agut Mostrar cami de retorn B Modificar diai hora

- ==pay

Temps total, 17 min! Origen: Estacio de Sants
Has de caminag, 05 de RENFE - Est de Sants, 0

min k

Sants iEstacio

i Descripcié del recorregut: 5
‘Agafa la linia 5-CORMELLA / HORTA de Metro ala parada SANTS ESTACIO |
idesprés de 5 parades baixa a SAGRADA FAMILIA |

Sagrada Familia

A

Desti: Aparcament
Sagrada Familia - Pl
Sagrada Familia, @

E “Weure recorregut text
i B Veure recorregut 3D

1.

o e S A, = ¥,
i | e, e 3 v .
Consultar altres recorreguts possibles B Tots els recorreguts | Queé vols fer?
‘Viatjant en metro Wiatjant en autobus Wiatjant en metro i autobds i & Imprimir

iEH ala teva PDA
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Benefits

to the user

» Getting seamless information about the
whole journey

» Reduction of waiting time
 Reduction of traveler stress
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Benefits

to the transport operator

* Seen as a good practice by the users
 Promotes use of public transport

» Operators can get information about the
demand
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Decomposition of the problem

step o geocoding

directions
graph nodes
From London .
To Glasgow
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Decomposition of the problem

step o route calculation

Least cost path algorithm (Dijkstra, Bellman-Ford,
A*---) peculiarities

 Edge weights may vary with the optimization
criteria (distance, time...)

* There are temporal edges (timetable data)
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Decomposition of the problem

step o presentation

route summary navigation directions map
Rutas sugeridas con las proximas
salidas: [=] Transporte publico
1: 06/05/2008 05:38 - 06:29 (52 Se Duram.on. del viaje: alrededor de 52 min
i muestra el Viaje 1
2: 06/05/2008 06:08 - 07:01 (54 Camine hasta Thorpe Bay, Thorpe Bay
rmin) Railway Station (opp)
3: 05/05/2008 06:33 - 07:20 (48 Aproximadamente 11 min
min)

Autobus - 7 - Rayleigh - Hockley - I
Rochford - Southend - Shoeburyness - I sss NN
Direccién: Rayleigh, Rayleigh Railway it
Station (MN-bound)

Servicio de Arriva Southend

]
it

(10T

05:49 Salida de Thorpe Bay, Thorpe
Bay Railway Station (opp) (ID de
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SITI Project

Sistema de Informacion de Transporte Intermodal

SITI @% DE FOMENTO

Supported by the Spanish Ministry of Transport
(Ministerio de Fomento) FOM2005-TTE-19

One of the results of this project
was the prototype that will be next presented
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Prototype

requirements

» demonstrate basic functionality

- geocoding

- door to door route calculation
- textual directions

- drawing the route on a map
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Prototype

requirements

* urban as well as inter urban coverage
* low cost

- completely based on open source solutions

- minimizing cartography costs
» scalable
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Prototype

architecture

‘ remote wyeh Services
QSM ti map=
B sErvEr
postorescl
i e oo
bE O5SM namefinder J Y o
Javas=cript lihraries
ap@nlavars
- =TI
local web services : maps journey planner
graphsewer FoLtes juurneyplanner |oGations
tirmetakle data geocoding roLtes
miap data
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Prototype

components of the mashup

* PostgreSQL database

- OpenStreetMap vectorial cartography
- timetable data in Google Transit
(GTFS) format

lirmetakble data
map data
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remote vweh services

ISR tile =amver

OSM namefinder

Prototype

components of the mashup

e Remote web services

- OSM tile server: OpenStreetMap
rendered maps (raster)

gye ae0ding

- OSM namefinder: direct and reverse
geocoding
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local web services

araphsereer

Prototype

components of the mashup

 Local web services

- Graphserver: multimodal route
FOLEES . .
geocoding calculation (extended to provide
reverse geocoding)
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Javascript libraries

Qpenlavers

journeyplanner

Prototype

components of the mashup

« JavaScript libraries

- OpenLayers: map management

- Othe created on purpose to glue all
the pieces
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Prototype

components of the mashup

* Multimodal journey planner SITI

ma s
locations
raLtes

o I - User interface
[ouFnEy planner
- Only HTML and CSS
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Data sources

Cartography: OpenStreetMap

* A'de facto' standard for collaborative
cartography
e Contribution to Graphserver

- Parsing OSM files to PostGIS DB
- Simplifying redundant nodes from the graph
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Data sources

Public transport timetable data: GTFS

* A'de facto' standard for public transport
timetable data, used in Google Transit

e Contribution to Graphserver

- Improving the parsing of GTFS, enabling
simultaneous use of several operators and
iIncluding frequencies
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Conclusions

Simple, easy to configure

Download OpenStreetMap data

Download or create GTFS data (there are public feeds
available)

Execute some scripts to load data into the DB and
simplify the graph

Launch the journey planner :)
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Conclusions

Utility of de facto standards

(oTeTo) (e To—
Maps. Buscarenclmapa  Buscarnegocios | Cémo llegar

[ [ros e

Indicaciones: En coche - Transporte piiblico

Opciones - Rutas alternativas ~

Rutas sugeridas con las préximas

salidas
1: 061052008 05:38 - 06:29 (52 (7)) @
min)
2:06/05/2008 06:08 - 07:01 (54
min).
3:06/05/2008 06:33 - 07:20 (48 (&)
> min)

[@ps  southendon-sea.Essex X
| SS13H
Reino Unido Editar

© Tansporte publico
Se” Durscion del visje: alrededor de 52 min
muestra el Viaje 1
(£) Camine hasta Thorpe Bay. Thorpe Bay
Rahway Station (opp]
Aprocmadamente 11 min

() Autobus - 7 - Rayleigh - Hockley -
Rochford - Southend - Shoeburyness -
Direccion: Rayleigh, Rayleigh Raitway
Station (N-bound)

Senicio de Arriva Southend
05:49  Salida de Thorpe Bay, Thorpe
Bay Railuay Station (opp) (0 de ||




Want to know further?

Visit our web site
www.intermodal.es

Test the online demo
http://ssiti.uv.es/valencia

Download the source code
http://graphserver.svn.sourceforge.net/svnroot/graphserver/branches/juangui

Contact us
jjordan@robotica.uv.es
+34 963 543 577
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http://www.intermodal.es/
http://ssiti.uv.es/valencia
http://graphserver.svn.sourceforge.net/svnroot/graphserver/branches/juangui
mailto:jjordan@robotica.uv.es

@creative

commons

Attribution-Share Alike 3.0 Unported

You are free:

to Share —to copy, distribute and transmit the work cultuy,

.

to Remix — to adapt the work

®E

Under the following conditions:

Attribution. You must attribute the work in the manner
specified by the author or licensor (but not in any way that

: suggests that they endorse you or your use of the worlk).

Share Alike. If you alter, transform, or build upon this worl,
you may distribute the resulting work only under the same,
similar or a compatible license.

* For any reuse or distribution, you must make clear to others the license terms of this work, The best way
to do this is with a link to this web page.

+ Any of the above conditions can be waived if you get permission from the copyright holder.

+ Mothing in this license impairs or restricts the author's moral rights.
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