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Stefan Funke: “Contraction Hierarchies briefly explained” (2017)



DEVIEW

34LE LA MNE

|5 x|

23 A
(L 19_"7" = |:|.|_cl>_|j|_

— .~ —
oot 50| A=}?

AH0{2I0}?

ol=3}7 =




DEVIEW
2020

RE AA (C+4) AHEX} M2t ols
Project-OSRM/osrm-backend Zézkksl;cgiis 0 mggi:ig:(r)nnaeny
vlarmet/cppRouting igFitri? A 0212?’;2?;1(1);%
Robert Geisberger, KIT ? X -
Google MoNav ? X -




DEVIEW
2020

Google MoNav

QLE AA (C++) JNE=DNES s
C 4k Stars one-to-one
2.2k Forks many-to-many
vlarmet/cppRoutin 49 Stars one-to-one
PP J 4 Forks one-to-many
Robert Geisberger, KIT ? -
? -




-
anN




DEVIEW

4.1 OSRM ¢

=3 (edge)




DEVIEW

4.2 LE AAQO| OF

OSRM2 7|28 o 2 X}zX} routing machine.




DEVIEW

4.2 LE 2 AL9| Oy

ExtractionTurn

TravelMode

https://github.com/Project-OSRM/osrm-backend/blob/5.21/include/extractor/extraction_turn.hpp L& 4



DEVIEW

4.2 QF AAQto| Oht

ExtractionTurn

TravelMode

https://github.com/Project-OSRM/osrm-backend/blob/5.21/include/extractor/extraction_turn.hpp L& 4

9F 2000

27 oy




4.2 2LE 2 AL Uy

EX T20|M 8|H0| E3| I O{YCHH?

VI=IVE

U"i}

4 = | |
) 3fore EIES |
\ NECE]
U
SYHE
B US| AR MIE]
2
Z,
A,
@ = ZLEESENPES ®
=] R\ ) -
30) A \&) 2 Nt o hog
OO A|ZE{A S cjof \Ofl0|X|ZEA 21 RlC]of|
"\ ZHt| AR '\ ZLi] INES]
“o [=} H | o GS \‘O [=} H | o GS
\ ~ \25/ ’ \25/
. (®) \s (o)
! GS25 8
wl) N 2ead i ® i~ = B GS25 -
Lo Lo CHXIXIE © sz NN Y rHEITIR E.) Sk o



DEVIEW
2020

4.2 QI AAQLO| OfLt

$ cat enter_penalty.csv
# from_vertex_id,via_vertex_id,to_vertex_id,penalty_in_secs

# CH7|AIZE 30
# CH7[AIZE 60=

15002,15003,14002, 30
21003,22001,22002,60

(P

H@xo=

ME s




m DEVIEW
2020

oLt
-

4.2 LE AALRLO]




m DEVIEW
2020

OpLt
— O

4.2 QE AALL9]




HII™ 2| AE

(ex. 151002)

DEVIEW
2020



DEVIEW
2020



DEVIEW

O_l E j | 2020

- H2HH id71 902 O] &f0i|A] L/l

L ZE0| 2|7t RULF? - ido| Zf0l| Q| =8}= 2l gl




DEVIEW

432LLEAAIALE E0{ED]

v 2 Em include/extractor/packed_osm_ids.hpp [E& & View full (] viewed | ee

b3 £ @ -11,7 +11,7 @@ namespace extractor

namespace detail namespace detail
{ {
template <storage::0wnership Ownership> template <storage::0wnership Ownership>
14 - using PackedOSMIDs = util::detail::PackedVector<OSMNodeID, 33, Ownership>; 14 + using PackedOSMIDs = util::detail::PackedVector<OSMNodeID, 36, Ownership>;
} }
using Packed0SMIDsView = detail::PackedOSMIDs<storage::0Ownership::View>; using Packed0SMIDsView = detail::PackedOSMIDs<storage::0Ownership::View>;
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std: :tie( turn_lane_map
turn_restrictions
conditional_turn_restrictions
unresolved_maneuver_overrides)
ParseOSMData( scripting_environment, number_of_threads)

NodeBasedGraphFactory node_based_graph_factory( .GetPath(
- scripting_environment
turn_restrictions
conditional_turn_restrictions
unresolved_maneuver_overrides)

NameTable name_table
files: :readNames( .GetPath( ) name_table)

&coordinates = node_based_graph_factory.GetCoordinates()
files: :writeNodes(
.GetPath( ), coordinates, node_based_graph_factory.GetOsmNodes())
node_based_graph_factory.ReleaseOsmNodes()

&node_based_graph = node_based_graph_factory.GetGraph()

files: :writeCompressedNodeBasedGraph( .GetPath( ).string()
toEdgeList(node_based_graph))

https://github.com/Project-OSRM/osrm-backend/blob/5.21/src/extractor/extractor.cpp Y& 7
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NodeBasedGraphFactory

NodeBasedGraphFactory( boost::filesystem: :path &input_file
ScriptingEnvironment &scripting_environment
std: :vector<TurnRestriction> &turn_restrictions
std: :vector<ConditionalTurnRestriction> &conditional_turn_restrictions
std: :vector<UnresolvedManeuverOverride> &maneuver_overrides)

&GetGraph() { }
&GetBarriers() {
&GetTrafficSignals() }
&GetCompressedEdges()
&GetCoordinates()

&GetAnnotationData() {

&GetOsmNodes() {

LoadDataFromFile( boost::filesystem::path &input_file)

Compress(ScriptingEnvironment &scripting_environment
std: :vector<TurnRestriction> &turn_restrictions
std: :vector<ConditionalTurnRestriction> &conditional_turn_restrictions
std: :vector<UnresolvedManeuverQverride> &maneuver_overrides)
CompressGeometry()
CompressAnnotationData()

https://github.com/Project-OSRM/osrm-backend/blob/5.21/include/extractor/node_based_graph_factory.hpp €5 +d
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NodeBasedGraphFactory: :NodeBasedGraphFactory(
boost::filesystem::path &input_file
ScriptingEnvironment &scripting_environment
std: :vector<TurnRestriction> &turn_restrictions
std: :vector<ConditionalTurnRestriction> &conditional _turn_restrictions
std: :vector<UnresolvedManeuverOverride> &maneuver_overrides)

LoadDataFromFile(input_file)

Compress( scripting_environment
turn_restrictions
conditional_turn_restrictions
maneuver_overrides)

CompressGeometry()

CompressAnnotationData()

https://github.com/Project-OSRM/osrm-backend/blob/5.21/src/extractor/node_based_graph_factory.cpp
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NodeBasedGraphFactory: :NodeBasedGraphFactory(
boost::filesystem::path &input_file
ScriptingEnvironment &scripting_environment
std: :vector<TurnRestriction> &turn_restrictions x-|x." SE ]Il.o|-7
std: :vector<ConditionalTurnRestriction> &conditional _turn_restrictions == 1
std: :vector<UnresolvedManeuverOverride> &maneuver_overrides)

LoadDataFromFile(input_file)

Compress( scripting_environment
turn_restrictions
conditional_turn_restrictions o
maneuver_overrides) k"k" ?_I' Ex—l JII'Q!'?
CompressGeometry()
CompressAnnotationData()

https://github.com/Project-OSRM/osrm-backend/blob/5.21/src/extractor/node_based_graph_factory.cpp
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