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« Tool Ubersicht
* Vorstellung Routingtools

* Einsatzmoglichkeiten & Live Demo
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Ubersicht Routingtools

Comparison matrix

. . BEBike . Mapzen
Functionality i i OpenTrip- i
OpenRoute- | YOURS | CycleStreets Routino (@ MapQuest | OSRM | TripGo GraphHopper | Finnder | cycle.travel | Turn-
(hover for i ERouter 7 Planner | HoofMarker &7
o Service [1] & [2] & [3] & 4] World [6] & [71cF [8] & [10] & [11] & [12] & by-Turn
description) 9]
[5] &2 [13] &
UK, much of
Western
MNorthWestern
Selected Selected Selected Central Selected Europe,
Coverage Global Global Europe, UK only » Global Global . Global . Global . Global
Cities Cities Cities Europe Cities MNorth
Selected .
B America
Cities
Modes of transportation
Car (fastest) Yes Yes MIA Yes No Yes Yes Yes Experimental No No Yes No No Yes
Car (shortest) Yes Yes MIA Yes No Yes No Yes Experimental No No No No MNo No
Bicycle
Yes Yes Yes Yes Yes No No Yes Yes Yes No No No MNo No
(shortest)
Bicycle (fastest) Yes Yes Yes Yes Yes Yes No Yes Yes Yes No Yes Yes No Yes
Bicycle (safest) Yes MNo Quietest vesl Yes No No MNo Yes Yes No No Yes MNo Yes
Bicycle Safest(several - [
i . Partial Yes Yes No No Yes No Yes No No No Yes Yes Yes
(quietest) options)
Pedestrian Yes Yes MIA Yes No Yes No Yes Shortest Yes Yes Yes No MNo Yes
Pedestrian
(safest No MIA No No No No MNo No No No No No No No
crossings)
Wheelchair Yes MNo MIA Yes No No No No No Yes No No No MNo No

*  Quelle: OSM Wiki, http://wiki.openstreetmap.org/wiki/Routing/online_routers
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Auswahl Routingtools

« OSRM (Open Source Routing Machine: The OpenStreetMap Data Routing
Engine)*

- C++ backend
* Graphhopper
- Java backend
* pgRouting
- Datenbank PostgreSQL/PostGIS backend + pgRouting Extension
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*  Quelle: OSM 2013 und Google Maps 2016 Screenshots

WhereGroup 2016 5



WhereGroup

Kinderspielplatz

e N fgg,ﬂerlin oambirsche

risc L
s S o TN
R

2
)

*  Quelle: OSM 2016 Screenshot
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Quelle: OSM + Datenlayer 2016 Screenshot
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GeoCoding

« Wo hin?
e Nominatim

- Anfrage: http://nominatim.openstreetmap.org/search.php?
g=Universitatsclub+Bonn&polygon=1&format=json

- Ahtwort;

"lat":"50.7353586",

"lon":"7.10650306320224",

"display_name":"Universitdtsclub Bonn e.V., 9, Konviktstralde, Bonn-Zentrum, Stadtbezirk Bonn, Bonn,
Regierungsbezirk Koln, Nordrhein-Westfalen, 53113, Deutschland”,

"class":"building",

"type":"yes",

"importance":0.211

1
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ReverseGeoCoding

« Wo binich?
e Nominatim

- Anfrage: http://nominatim.openstreetmap.org/reverse.php?
format=html&lat=50.7353&lon=7.1065&Format=json

- Antwort;:

{ ..."lat":"50.7353586"
"lon":"7.10650306320224", ...
"address":{

"building":"Universitatsclub Bonn e.V.",

"house_number":"9",
"road":"KonviktstrafRe",
"suburb":"Bonn-Zentrum",
"city_district":"Stadtbezirk Bonn",
"city":"Bonn",

"county":"Bonn",
"state_district":"Regierungsbezirk Koln",

"state":"Nordrhein-Westfalen",
"postcode":"53113",
"country":"Deutschland",
"country_code":"de"

Lo}
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geeign

Ausfiilhren  Teilen Export Wizard Speichern

1 node({{bbox}})[highway=bus stopl

2 node(around: 100} [amenity=pub];

3 node(around:200) [amenity=restaurant];
-+ out;

ete Ziele finden

Laden  Einstellungen Hilfe Qverpass turbo @

_..‘_ I VIl N s ﬂf S . \." sl e |
q i ‘DI Theater \ X o el L
_5] ey & Node 3404296351 Fean
- 42 Hotel Garni Tubac 5
F 40 T Bergmaniy Tags: =8
7 9 -ﬁaz 10
B
addr:city=Bonn - ) B
addr.country=DE = ';.é =
addr:housenumber=30 o 5 4
addr:postcode=53111 2 ;;:O'L:LII:”‘ j?.. 7
addr:street=Bonngasse

amenity=restaurant
name=Im Stiefe|
wheelchair=yes
wheelchair_toilet=no

Coordinates:

50.7371613 7/ 7.1011756 (latton)

&
ws |£ i Krleuzherg n

T (S !i !
-1 P wid =
€ areen e w s welim o= O]
-y Targobank -
W o =y Friedrichstralie”, =g e 97 40

T

= ! (W H
-igmalmlf @( @ Weinkommissar
a = artaan i Qq
b

o .
o
f pira Mirabi
= Friedensplatz E
| -_ |
5 =] = 'E, 50
o | McDonald's I
= [ .II T i
== ; Cl ‘E"i'-'*flmg—’i‘ LD g6ea7
o | Cl 1 nerks | Feladen — Nodes: 67, Ways: 0, Relations: 0

=N li
Shnche D \\currmum angezeigt — POIs: 67, Linien: 0, Polygone: 0

*  Quelle: Overpass-Turbo Screenshot, http://overpass-turbo.eu/s/kAT
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Beispiele OSRM API

 Nachster Punkt auf Streckennetz

- Anfrage: http://router.project-
osrm.org/nearest/v1/driving/7.1065,50.7353

- Antwort:
{

"waypoints":[
"distance":20.688212,

"name":"Vogtsgasse",
"location":[
7.106501,
50.735486

WhereGroup 2016
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Beispiele OSRM API

 Routing

- Anfrage: https://router.project-
osrm.org/route/v1/driving/13.286161422729492,52.49386025200826;
7.10066,50.735851?

alternatives=true&steps=true&geometries=geojson

« geometries=geojson vs. geometries=polyline (default)

— GeoJSON ca. 113 KB, Polyline ca. 53 KB
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Encoded Polyline

e 50.73529,7.10667;50.73569,7.10504;50.73728,7.10388;
50.73730,7.10122;50.73709,7.10114
e qfttHu kj@oAdI}HFFCrOh@N

* https://developers.google.com/maps/documentation/utilities/polylineutili
Ly

* https://developers.google.com/maps/documentation/utilities/polylinealgo
rithm
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Konfiguration car.lua

access_tag_whitelist = Set {

'yes',
'motorcar’,
'motor_vehicle',
vehicle',
‘permissive’,
'designated’,
'destination’

}

access_tag_blacklist = Set {

'no’,
‘private’,
‘agricultural’,
'forestry’,
‘emergency’,
'psv’,
‘delivery'

WhereGroup 2016

.s.|5eed_proﬁle ={

motorway = 90,
motorway_link = 45,
trunk = 85,
trunk_link = 40,
primary = 65,
primary_link = 30,
secondary = 55,
secondary_link = 25,
tertiary = 40,
tertiary_link = 20,
unclassified = 25,
residential = 25,
living_street =10,

service = 15,
ferry =5,
default =10

14



OSRM

« OSRM (Open Source Routing Machine: The OpenStreetMap Data Routing
Engine)

* Projekt: http://project-osrm.org/
 Demo: http://map.project-osrm.org/

* API Doku: https://github.com/Project-OSRM/osrm-
backend/blob/master/docs/http.md

WhereGroup 2016
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OSRM

* selber mal ausprobieren:

wget http://download.geofabrik.de/europe/germany/berlin-latest.osm.pbf
./osrm-extract -p profile.lua berlin-latest.osm.pbf

./osrm-contract berlin-latest.osrm

./osrm-routed berlin-latest.osrm

WhereGroup 2016 16
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OSRM Debug-Layer

20 km/h
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Quelle: OSRM Debug Layer Screenshot
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Graphhopper

* Projekt: https://graphhopper.com/#community
 Demo: https://graphhopper.com/maps/

* Doku:
https://github.com/graphhopper/graphhopper/blob/0.8/docs/web/quickstart.md

» Spezielle Fahrradrouting Profile
* Motorrad Routing

 Hohenprofile

WhereGroup 2016
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pgRouting

* Erweiterung fiir PostgreSQL/PostGIS
* Projekt: http://pgrouting.org/

« OSM Datenimport: osm2pgrouting

« Auf OSGeo-Live bereits vorinstalliert

* Erste Schritte:
https://live.osgeo.org/de/quickstart/pgrouting_quickstart.html

« Workshop: http://workshop.pgrouting.org/2.1.0-dev/en/index.html
* QGIS Plugin: https://plugins.qgis.org/plugins/pgRoutingLayer/

- Auf aktuelle Version achten

WhereGroup 2016
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pgRouting

] QGIS 2.14.3-Essen - +
Project Edit Wiew Layer Settings Plugins WVector Raster Database Wweb Processing Help

geomekry [the_genm ]

~’ . pgRouting Layer
e St
- Database | pgrouting = | |
Function [dijksl:ra ;l
' sql
’ edge_table[ways ] =D

source
e |
o ‘ T~
reverse cnstm ] %
Arguments - g ”
source_ids 31931295 [ S A
target_ids |261730174 @ ‘ N /’
[] directed I ‘\J‘\

{ Preview H Clear preview I

[ Export H Export merged I

Coordinate | 7.13096,50.72174 l[@] Scale |1:3,958 -'| Rokation 0.0 ;'| M Render & EPSG:4326 @

*  Quelle: QGIS/pgRouting Screenshot
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weitere Einsatzmoglichkeiten

* Traveling Salesman

e Distanzmatrix

* Map Matching
- Screenshot

WhereGroup 2016
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Live Demo...

3, Gillweq, Grunewald, Charlottenburg-Wilmersdorf, | | . e 7 : 2! : b g i [ . ©§ Irz
smerhaven ~ - ¢Hamburg: o T . I
A S AR Ly E AN, A2,A1
588.1 km, 6 h 29 min
Fahren Sie Richtung Stden
100 m
A auf Humboldtstralie
Rechts abbiegen auf Caspar-
250 m
r TheyR-Stralle
b .
n Haag ) Scharf rechts abbiegen auf 400
ok, 3 m
"~ Nederlan _ \ y P Hubertusallee
2 e - o T P
= o & [y
._&-,!ﬁ:f e Links abbiegen auf
. i
oGottingen” Hea _ : A oD T Sperd 4 Rathenauplatz 40 m
RN R St g ahttt
S i - s . ’
s ¥ | & : i
Deuts : X Lo _ « Links abbiegen auf b
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«tt
.j E % s N :
\ ey Leicht links auffahren auf A
Frankfurt. 4 150 m
amMain : i
- i 3 "-::P : . ,__,' o F : . = ,. 4 r X | Leafiet | © Mapbox © OpenStreetMap | Improve this map

*  Quelle: OSRM Screenshot, http://map.project-osrm.org/?
z=7&center=51.923943%2C12.216797&l0c=52.493880%2C13.286247&l0c=50.735382%2C7.106738&hl=de&alt=0
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Live Demo...
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+|
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Quelle: OSRM Screenshot, http://map.project-osrm.org/?
z=17&center=50.736122%2C7.106228&l0oc=50.735382%2C7.106738&l0c=50.737161%2C7.101176&hl=de&alt=0
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Live Demo...
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+
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*  Quelle: OSRM Screenshot, http://map.project-osrm.org/?
z=17&center=50.736122%2C7.106228&l0c=50.735382%2C7.1067388&l0c=50.737148%2C7.104002&0c=50.737161%2C7.101176&hl=de&alt=0
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Live Demo...
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*  Quelle: OSRM Screenshot, http://map.project-osrm.org/?
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Live Demo...

©SIRN

Al, NH27
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*  Quelle: OSRM Screenshot
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*  Quelle: Graphhopper Screenshot, https://graphhopper.com/maps/?point=50.735063%2C7.106556&point=im%20stiefel
%20bonn&locale=de-DE&vehicle=car&weighting=fastest&elevation=true&use_miles=Ffalse&layer=Omniscale
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Live Demo...
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*  Quelle: Graphhopper Screenshot, https://graphhopper.com/maps/?point=50.735063%2C7.106556&point=im%20stiefel
%20bonn&locale=de-DE&vehicle=foot&weighting=fastest&elevation=true&use_miles=Ffalse&layer=Omniscale
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Vielen Dank fiir lhre AufFmerksamkeit ...

Welche Fragen o. Anregungen haben Sie?
Thorsten Hildebrand

thorsten.hildebrand@wheregroup.com
Tel.: +49 (0)30 513 02 78 75

WhereGroup GmbH & Co. KG
Gillweg 3| 14193 Berlin

Zentrale:
WhereGroup GmbH & Co. KG
EifelstraRe 7| 53121 Bonn

Tel.: +49 (0)228 909038-0
Fax: +49 (0)228 909038-11

infFo@wheregroup.com
www.wheregroup.com
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