Routenplanung
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FOSSGIS 2020 in Freiburg / A.Brenschede, N.Renner
- Das BRouter-Okosystem im Uberblick
- Routing-Engine und Data-Supply-Chain
- Offline-Routing auf mobilen Endgeraten

- Die Web-Anwendung BRouter-Web
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- Das BRouter-Okosystem im Uberblick



Was ist BRouter: BRouter-Web?
(Quelle: c't Magazin )




Was ist BRouter: BRouter-App?
(Android App, bietet Offline-Routing fur Karten-Apps) )
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BRouter-Okosystem
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Runtime Overview Instance Graph

(per-Request)

Random-Access-Datafile (rd5)
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Filtering Decoder
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Graph-Weaver extend
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for hollow node
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+ clear links

A*-Router




Zieldreleck Pfadsuche

- iIn-Memory
- heurist!sche ] _ ] Graphen
Koefizienten —— (Geschwindigkeit)
- hierarchische Weg-Kosten

Nebenbedingungen

- Kontraktions-
Hierarchien

- modifizierte
Kostenfunktionen

Flexibilitat
- Praferenzen
- Sperrzonen

Genauigkeit




Neues zu BRouter

_,«j - mehr als nur Outdoor-Navigation - j)ﬁ’

FOSSGIS 2015 in Munster / Dr. Arndt Brenschede
- Ausblick: Keine Roadmap!! ..aber viel zu tun:
- synthetische Way Tags: Land-Use, Verkehrsdichte,..
- Handy-Integration: Zeitprognosen,Voice-Hints, ...
- Car-Routing: turn-restrictions, kinematisches Bewegungsmodell, ...
- Rollstuhlrouting

- OPNV-Integration

L ?
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FOSSGIS 2020 in Freiburg

- Ruckblick:

- Insel-Erkennung / automatische Insel-Unterdiickung
- statistical encoding

- direct-weaving / escape-analysis

- Douglas-Peucker transfer-node elimination

- Lizenzwechsel GPLv3 — MIT

- taglicher Daten-Refresh

- RD5 datafile delta update
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- Ruckblick:

- Insel-Erkennung / automatische Insel-Unterdiickung
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FOSSGIS 2020 in Freiburg

- Ausblick:

- map-matching
- Rund-Kurse
- geroutete POI-Suche (z.B. Tankstellen, Ladeséaulen)

- Matrix-API

- (?)
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Trekkingrad, Original
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» Profil pers

I
]
o a

231 if (
232 else if (
233 else if (
234 else if |
235 else if (

236 else

240 else
240 else
258| else
251 else

#
else 2.9

- £
| Temain (Stamen)

50 55

Kosten | durchschnittlicher Kostenfaktor

138.612 (1,67

onalisieren

Optionen Profil

#
211 else if ( is_lder ) then 1

#
215 # some other highway types
#

218| if { highway=pedestrian
219 else if ( highway=bridleway
220 else if ( highway=cycleway

221 else if ( isresidentialorliwing
222 else if ( highway=service

tracktype=gradel
tracktype=grade2
tracktype=grade3
tracktype=grade4
tracktype=grades

60

#
289 # handle long-distance cycle-routes.
21

) then
) then
) then
) then
) then

{ highway=trunk|trunk_link
£ { highway=primary|primary_link

f ( highway=secondary|secondary_link ) then
oK

i

65

if
if
if
if
if
if

highway=tertiary|tertiary_link
highway=unclassified

BRouter-Web 2110

F ]
L4

# always treated as perfect (=1)

1se if ( highway=track|road|path|footway ) then

then 3
then 5
then 1
then ( if isunpaved then 1.5 else 1.1 )
then ( if isunpaved then 1.6 else 1.3 )

probablyGood then
probablyGood then
probablyood then

probablyGood then

1.8
1.1
1.5
probablyGood then 2.8
3.8
1.8

probablyGood then

#
245 # actuals roads are o.k. if we have a bike hint
#

) then
} then

) then
) then

{
{
{
{
(

242 else add ( if ( and avoid unsafe not ishike ) then 2 else 8 )

if isbike
if ishike
if isbike
if isbike
if ishike

53| #
54 # default for any other highway type not handled above
58

tracks and track-like ways are rated mainly be tracktype/grade
But note that if no tracktype is given (mainly for road/path/footway)
it can be o.k. if there's any other hint for guality

#
248 # when avoiding unsafe ways, avoid highways without a bike hint

then 1.5 else
then 1.2 else

then 1.1 else
then 1.8 else
then 1.8 else

else
212 add { if stick_to_cycleroutes then 8.5 else 8.85 ) # everything else somewhat up

£
iz
=

70

75



01/2013

02 /2013

06 /2013

01/2014

02 /2014

Entstehung

Vorstellung BRouter im OpenStreetMap Forum

Arndt kennengelernt (Hack Weekend bei Geofabrik in Karlsruhe)
Web-Client Diskussion im Forum, erster Test mit Leaflet

brouter und brouter-web auf GitHub

brouter-web online



Route zeichnen

« Einfacher Mausklick
« Anhangen an Endpunkt




Sperrzonen (No-Go Areas)

 Gebiet oder StralRe
ausschliefden




Sperrzonen aus GeoJSON

Punkt, Linie, Polygon
Gewichtung

Radius fur Punkte
Puffer




POI hinzufligen

 Marker setzen
 Name eingeben
« GPX ,wpt"



4 Grundkarten

. . 4 Weltweit international [[1NO MTBmap.no
w1 OpenStreetMap [ |PL Osmapa.pl
Karten konfigurieren h
W Terrain (Stamen) || Freemap.sk Car
W Esri Weltbilder ["] Freemap.sk Hiking
[ Wikimedia Ma ["] Freemap.sk Cyclo
. [ ] HDM (Humanifarian OpenStreetMap Team) [[] TH+ Cambedia, Laos, Thailand, Vietnam, Mala)
* optionale Karten : 5 Oetagraren
[] Hike & Bike 4 W Weltweit

. | 4UMaps ¥ Héhenschummerung (Hike & Bike Map)

« https:/I...{z}{x}/{y}.png S v (raire

| Public transport (OPNVKarte) v xanderr:((:jnaTrkl_TﬂiﬂF:—OButen)
4 Weltweit einsprachig || Waymarked Trails:

. [] Mapillary C
Wl de OpenStreetMap.de - Mapillary Loverage

- [ OpenPT Map (overlay)
[] fr OpenStreetMap (French Style) . Land
- an
i Kocmocrumic [[1 DACH Contours DACH
) ru CnyTHuk 4 HU
4 Europa [ Hillshade Hungary
= MtbMap ["] OpenStreetMap Hungary (hiking routes)
|| Refuges.info hiking 4 PL

‘ Europa einsprachig ["] Cycleways (Mapa Szlakow)
["] eu OpenStrestMap (Basque Style)
[] br OpenStreetMap (Breton Style)

[ oc OpenStreetMap (Occitan Style)

["] Routes (Mapa Szlakow)

4 Land
4 BE
["] OpenStreetMap (Belgian Style)
["] OpenStreetMap (Belgian Style - French)
["] OpenStreetMap (Belgian Style - Dutch)
["] cH OpenStreetMap CH
["] DE TopPlusOpen
4 IL
["] Israel Hiking
[] Israel MTB



Profil Editor

* Anzeigen
e Anpassen

» Profil personalisieren

Optionen

#
# handle long-distance cycle-routes.

#
else if |
else

Profil

is_ldcr )} then 1

# always treated as perfect (=1)

add ( if stick_to_cycleroutes then 8.5 else 8.85 ) # everything else somewhat up

#

# some other highway types

#

if {
else if |
else if |
else if |
else if |

#

highway=pedestrian
highway=bridleway
highway=cycleway

isresidentialorliving

highway=service

then
then
then
then
then

e S St et St
———

# tracks and track-like ways are rated mainly be tracktype/grade
# But note that if no tracktype is given (mainly for road/path/footway)

# it can be o.k. if there's any other hint for quality

#
else if ( highway=track|road|path|fooctway } then

i
else i
i
i

—h —h —h —h

( tracktype=gradel
( tracktype=gradez
( tracktype=grade3
( tracktype=grade4
( tracktype=grades

)
)
]
)
)

then
then
then
then
then

[
[
[
[
[
[

if
if
if
if
if
if

probablyGood
probablyGood
probablyGood
probablyGood
probablyGood
probablyGood

then 1.
then 1.
then 1.
then 2.
then 3.
then 1.

DD @O @

else
else
else
else
else
else

# when avoiding unsafe ways, avoid highways without a bike hint

#
else add ( if ( and avoid_unsafe not ishike } then 2 else & )

#
# actuals
#

(
else if |
else if |
else if |
else if |

#
# default
#
else 2.8

roads are o.k. if we have a bike hint

highway=trunk|trunk_link

highway=primary|primary_link

highway=tertiary|tertiary_link
highway=unclassified

) (

) (
highway=secondary|secondary_link ) then ( if

) [

) [

if
then [ if
if
if

then
then

for any other highway type not handled above

ishike
ishike
ishike
isbhike
isbhike

then
then
then
then
then

S
@@

Lhonn ma

[==R== == R == e =R ]

if isunpaved then 1.5 else 1.1
if isunpaved then 1.6 else 1.3

et ot ot Y ot Yt

else 18
glse 3
gelse 1.6
else 1.4
else 1.3



Profil Optionen

Generiertes Formular

» Profil personalisieren o

S
Optionen Profil

allow_steps

Set to false to disallow steps =

allow_ferries

set to false to disallow ferries

Aus Parameter-Definition & Kommentar
assign allow_steps true # %allow_steps% | Set to false to disallow steps | boolean

assign allow_ferries true # %allow_ferries% | set to false to disallow ferries | boolean



Daten

« Kosten und Tags der Wegsegmente

» Daten = e
elev. dist. 5/km  elevd tun$ node$ initials  WayTags
420 210 1350 0 36 0 0 highway=track tracktype=grade1 foot=yes }'
47 134 2050 0 4 ¥] 0 reversedirection=yes highway=track frackiype=grade? surface=unpaved foot=yes
413 165 1350 0 86 0 0 highway=service surface=asphalt
397 141 3050 733 33 ¥] 0 highway=track tracktype=grade3 surface=unpaved foot=yes
401 695 1000 0 0 0 0 reversedirection=yes highway=track tracktype=grade1 surface=asphalt foot=yes bicycle=yes route_bicycle_ncn=yes
398 207 1000 ¥] 0 reversedirection=yes highway=residential surface=asphalt bicycle=yes route_bicycle_ncn=yes



BRouter-Web 0-11-1

Mobile Gerate

* Responsive Webdesign
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Lokale Installation

« Standalone Zip

wget
https://github.com/nrenner/brouter-web/releases/download/0.11.1/brouter

-web-standalone.0.11.1.zip _
unzip brouter-web-standalone.0.11.1.zip

cp brouter-web/config.template.js brouter-web/config.js
wget -P segments4 http://brouter.de/brouter/segments4/E5_N45.rd5

./run.sh

 Docker fur Client


https://github.com/nrenner/brouter-web/releases/download/0.11.1/brouter-web-standalone.0.11.1.zip
https://github.com/nrenner/brouter-web/releases/download/0.11.1/brouter-web-standalone.0.11.1.zip
http://brouter.de/brouter/segments4/E5_N45.rd5

Bibliotheken

« Leaflet und viele Plugins
* Bootstrap
* (noch) kein JS Framework

Daten

* Routing und Karten
© OpenStreetMap-Mitwirkende

« Hohen CGIAR-CSI SRTM

Leaflet
leaflet-routing
Leaflet.Elevation
D3.js
Leaflet.Editable
Leaflet Control Geocoder
leaflet-plugins
Async.js

Bootstrap

JQuery

DataTables
Leaflet.EasyButton
Bootbox
bootstrap-slider
Leaflet.RestoreView
Leaflet.Locate

Font Awesome
url-search-params
Bootstrap-select
leaflet-sidebar-v2

CodeMirror

Map BBCode
Leafet.StravaSegments
polyline

leaflet-fullHash

Turf.js

118next

Leaflet TriangleMarker
jsTree

Leaflet.snogylop

JOSM maps
LayersCollection
Leaflet-providers

Fetch polyfill

Promise Polyfill
Leaflet.FileLayer
togeojson

Leaflet. GeometryUtil
leaflet-distance-markers
Leaflet.hotline
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Vielen Dank fur lhre Aufmerksamkeit!

Links:

https://brouter.de/brouter-web
https://github.com/nrenner/brouter-web
https://github.com/abrensch/brouter
MIT Lizenz


https://github.com/nrenner/brouter-web
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