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ApopoAoynon

H 6poupoAoynon (routing) eivat n oladikaoia
EVPEONC TWV «KOAUTEPWV» HOVOTOTLWY OEF
Slktua PETAEU onUElwV adeTNPLAC KOl ONUELWV
NPOOPLOUOU.

XPNOLUOTIOLELTOL TOOO O TNAETIKOLWVWVLIOKA
diktva (tnAedwvika, OedbopEvwv) 000 Kal OE
Slktua petadpopwv.
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ApopoAoynon

H dpopoAoynon ekteAeitol mavw o€ eva OLKTUO
(rt.X. 061KO) oV atoteAElTaL ATO:

* KOMuPouc (m.x. onueia dtaoctavpwong SPOUwWV)
KOl

* OKMEC (T.X. LEMOVWMEVA TUNMATA TOU 0OLKOU
SLKTUOU OTIOU TA AKPA TOUC €lvall KORBoL OTou

dev umadpxeLl n erthoyn aAAaync katevbuvonc
HeToél auTtwv)




ApopoAoynon




AAyopLBuot ApopoAoynonc

Mo tn 6popoAoynon xpnotpornotovvtal aAyoplOpotl SpopoAdynong omwe oL:
* Dijkstra

* Bellman-Ford

* Floyd-Warshall

* A-star

e Shooting Star

OL aAyoplBuol auvtol Bewpolv €va diktuo amod kopBoucg (A amd AKUEC) oTo
omolo KAToLo¢ Umopel va petafel amod tov Evav otov aAAd apKeL val €xouv pLa
Kown akun (A kowo kopuBo)

2TIC  amodAoELg sm)\ovnq LOVOTIOTIOU onpaocia  €xouv  «Bdpn» TOU
arodidovtal o OKUEC n KOpBouc. Ta Bdapn aviutpoowrnelouv TO Koctoq
SLdoxLoNG ULOG Tt)\eupaq N KouBou >ta Siktua petadopwv Bapog unopst va
QTOTEAEL TI.X. TO UAKOG HLOC OKMAG, O XpPOvVoG dldoxlong mou amolteital, 1o

XPNHOTIKO QVTLTLHO yLa TN SLAoXLor TG KAT.
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EUpeon Tou cCUVTOUOTEPOU
novomatlol pe tov aAyoplBuo Dijkstra
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EUpeon Tou cCUVTOUOTEPOU

novomatlol pe tov aAyoplBuo Dijkstra

S=1{}
PQ:{SI2I3I4I5I6I7It}
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EUpeon Tou cCUVTOUOTEPOU
novomatlol pe tov aAyoplBuo Dijkstra

S={s}

Ji ’ PQ={2I3I4ISI6I7It}
AvovEwaon amooToong
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EUpeon Tou cCUVTOUOTEPOU

novomatlol pe tov aAyoplBuo Dijkstra

S={}
PQ:{SI2I3I4I5I6I7It}
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EUpeon Tou cCUVTOUOTEPOU
LLOVOTIOTLOU LE TOV a)\yc'yjtﬁuo Dijkstra

S={s,2}
PQ={3,4,56,7,t}
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EUpeon Tou cCUVTOUOTEPOU
novomatlol pe tov aAyoplBuo Dijkstra

S={s,2}
PQ={3,4,5,6,7,t} Evhpépwon amdotoong
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EUpeon Tou cCUVTOUOTEPOU
novomatlol pe tov aAyoplBuo Dijkstra

S={s,2}
PQ {3I4I516I7It}
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EUpeon Tou cCUVTOUOTEPOU
povoratiol e tov aAyoplBuo Dijkstra

S={s,2,6}
PQ={3,4,5 7,1}
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EUpeon Tou cCUVTOUOTEPOU
povoratiol e tov aAyoplBuo Dijkstra

S={s,2,6}
PQ={3I4I5I7It}
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EUpeon Tou cCUVTOUOTEPOU
povoratiol e tov aAyoplBuo Dijkstra

S={s,2,6,7}
PQ={3,4,5t}
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EUpeon Tou cCUVTOUOTEPOU
povoratiol e tov aAyoplBuo Dijkstra

S= { s,2,6,7 } EAdxLoTn angotaon
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EUpeon Tou cCUVTOUOTEPOU
povoratiol e tov aAyoplBuo Dijkstra

S={s,2,3,6,7}
PQ={4,5,1t}
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EUpeon Tou cCUVTOUOTEPOU
povoratiol e tov aAyoplBuo Dijkstra

§={s,2,3,6,7}
PQ={4,5,t}
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EUpeon Tou cCUVTOUOTEPOU
povoratiol e tov aAyoplBuo Dijkstra

S={s,2,3,5,6,7}
PQ={4, t}

19

|

11
6

g

MONAAE: APIZTEIAS  Thie @ 9 iS
ANOIXTOY AOMIZMIKOY




EUpeon Tou cCUVTOUOTEPOU
povoratiol e tov aAyoplBuo Dijkstra

S={s,2,3,5,6,7}
PQ={4, t}
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EUpeon Tou cCUVTOUOTEPOU
povoratiol e tov aAyoplBuo Dijkstra

S={SI2I3I5I6I7I4}
PQ = {1}

g
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EUpeon Tou cCUVTOUOTEPOU
povoratiol e tov aAyoplBuo Dijkstra

S={SI2I3I5I6I7I4}
PQ = {1}

EAdxLotn amootaon




EUpeon Tou cCUVTOUOTEPOU
pnovoratiol pe tov aAyoplBuo Dijkstra




pgRouting

To pgRouting eivat Aoylopwko EA/AAK mou emektelvel tnv yewyxwplkn Bdaon
debouévwy  PostGIS/PostgreSQL  Sivovtac 1t duvatotnta  eKTEAEONC
EPWTNUATWV SpopoAoynonc.

To petadopko Oiktuo amoBnkevetal oe Paon PostgreSQL. Auto bivel ta
TIOLPOALKATW TTAEOVEKTN LATAL:

* Ta dedopéva pmopoulv va tporornolnBouv amnod noAAd Aoylopka GIS (QGIS,
uDig). O tpomonolioelg umopetl va yivovtal gite ano PCs eite amd AAeG
$opNTEC CUOKEVEG.

* Ot aA\ayéc ota dedopEva amoTunwvovtal anevBeiag xwpilg va amatteitol
npoemneéepyaoia.

e Ta Bdpn pmopouUv va umoAoyilovtat Ouvaplkd pe SQL epwtipata
ouvuroAoyilovtog TLHEC oo SLadopPETIKEC OTAAEC /KoL THIVOKEG.

To pgRouting elvat Aoylopiko EA/AAK kat StatiBetan pe tnv adeta GPLv2
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Elocaywyn 6edopevwy Kal emeéepyacia

2 NUavTikec tnyec 6edopevwyv: OpenStreetMap

o tn xpnnon OSM 6edopevwv XpNOLUOTIOLELTAL TO
Aoylopikd OSMOSIS 1o omolo pumopsl  va
npoeneéepyaotel ta OSM dedopeva (m.x. TEPLKOTN
dedopevwv)

Ta OSM b6ebopeva eloayovtal Pe To osm2pgrouting.
Ta €bn tou obwkouU OlKtuou Tou Ba emAeyouv
kaBopilovtal amno to apyeio config.xml.




Yriootnplopevol AAyopllpuot

Dijkstra

YrtoAoyl(eL TO OCUVTIOUOTEPO HOVOTIATL OO €vav KouPo
adetnpiao mpo¢ 0Aouc touc aAAouc (kal Tpoc tov Koupo
oTOXO).

CREATE OR REPLACE FUNCTION pgr dijkstra

(sql text, source id integer, target id integer,
directed boolean has _reverse cost boolean)

RETURNS SETOF pgr_costresult AS'$libdir/librouting’,
'shortest path';

EkteAwvtac epwtnua SQL emntt tng pgr_dijkstra mpemel va
ETILOTPEYPEL TA TTAPOKATW:
id, source, target, cost
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Yriootnplopevol AAyopllpuot

Dijkstra

* id: an int4 identifier of the edge

e source: an int4 identifier of the source vertex
 target: an int4 identifier of the target vertex

e cost: an double value, of the edge traversal cost. (a
negative cost will prevent the edge from being
inserted in the graph).

* reverse_cost (optional): the cost for the reverse
traversal of the edge. This is only used when the
directed and has_reverse cost parameters are true
(see the above remark about negative costs).
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MNapadeypa

SELECT seq, 1idl AS node, 1id2 AS edge, cost FROM
pgr dijkstra('SELECT id AS id,

source: :integer,
target: :integer,
cost::double precision AS cost
FROM edge table’',
1, 5, false, false);
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Yriootnplopevol AAyopllpuot

A Star

YrioAoyilleL TO OUVTOMOTEPO HOVOTIATL oo  €vav  KouPo
adetnplo poC¢ OAouC TOV KOUPBO Tpooplopo. e KAOe
avalAtnon eMIOLWKEL VO LELWOEL TOOO TO GUVOALKO UAKOG TOU
LLOVOTIOTIOU TIOU £XEL aKoAouBNBel HEXPL OTIYUNC OCO KAl TNV
QmooTOoN TOU EVOLAMEOOU KOUBOU armo Tov mpoopLouo.

CREATE OR REPLACE FUNCTION pgr astar (

sql text, source id integer, target id integer, directed
boolean, has reverse cost boolean)
RETURNS SETOF pgr costresult AS'$libdir/librouting’,

'shortest path astar';

To epwtnpa SQL mpemel va emoTpEP EL TA TTOPAKATW:
id, source, target, cost, x1, yl, x2, y2

O &
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Yriootnplopevol AAyopllpuot

A Star

id: an int4 identifier of the edge
source: an int4 identifier of the source vertex
target: an int4 identifier of the target vertex

cost: an double value, of the edge traversal cost. (a negative cost will
prevent the edge from being inserted in the graph).

x1: x coordinate of the start point of the edge
v1: y coordinate of the start point of the edge
x2: y coordinate of the end point of the edge
y2:y coordinate of the end point of the edge

reverse_cost (optional): the cost for the reverse traversal of the
edge. This is only used when the directed and has_reverse cost
parameters are true (see the above remark about negative costs).

O &
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EpyoAeia

* OSMOSIS
— Eneéepyacio OSM debopevwv

./osmosis --read-xml <path to osm file>/<osm file> --bounding-box
top=<north> left=<west> bottom=<south> right=<bottom>
completeWays=yes --write-xml <path to osm output file
>/<osm_output file>

* osm2pgrouting
— Qoptwon OSM dedopevwy ya SpopoAoynon

./osm2pgrouting -file <path to osm file>/<osm file> -conf

mapconfig.xml -dbname <routing database name> -user
<postgres user name> -passwd '<postgres user password>' -clean

@
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>UvoeoOL

e http://pgrouting.org/



http://pgrouting.org/

GTFS

* To GTFS oplleL Eva Koo MPOTUTIO yLa T
SpopoAoyla peowv Hallkng HLETadopag Kol
TWV AVTLOTOLXWV YEWYPADLKWY TANPODOPLWV.

* To GTFS eTMITPENEL OTOUC OPYAVIOUOUC MO{LKNC
netadopac va dnuootevouv dedopeva
pnetafoonc kot SpopoAoyLa KoL OTOUC
TIPOYPOALLATIOTEC VA YPAPOoUuV EPOPLLOYVEC
TTOU UTTOPOUV VA « KOTAVAAWOOUV» aUTA Ta
dedopeva pe SLAAELTOUPYLKO TPOTIO.

............................
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Aopn dedopevwyv GTFS

agency
— agency_nhame
— agency_url
— agency_timezone
routes
— route_id (primary key)
— route_short_name
— route_long_name
— route_type

— trip_id (primary key)

— route_id (foreign key)

— service_id (foreign key)
stop_times

— stop_id (primary key)

— trip_id (foreign key)

— arrival_time

— departure_time

— stop_sequence

stops
— stop_id (primary key)
— stop_name
— stop_lon
— stop_lat
calendar
— service_id (primary key)
— monday
— tuesday
— wednesday
— thursday
— friday
— saturday
— sunday
— start_date
— end_date



MNapadelypata

agency.ixt

agency id, agency name,agency url,agency timezone, agency phone,agency lang
FunBus,The Fun Bus,http://www.thefunbus.org,America/Los Angeles, (310) 555-0222,en

stops.txt

stop_id, stop name, stop desc,stop lat, stop lon, stop_url, location type,parent station

51,Mission S5t. & Silver Ave.,The stop is located at the southwest corner of the intersection.,37.728631,-122.43128
52,Mission S5t. Cortland Ave.,The stop is located 20 feet south of Misszion 5t.,37.74103,-122.422482,,,

24th St.,The stop is located at the southwest corner of the intersection.,37.75223,-122.418581,,,
21st 5t.,The stop is located at the northwest corner of the intersection.,37.753713,-122.418%82,,,
55,Mission S5t. 8th St.,The stop is located 25 feet west of 18th 5t.,37.761829,-122.41%9382,,,

56,Mission 5t. & 15th 5t.,The stop is located 10 feet north of Mission 5t.,37.766629,-122.419782,,,

57,24th 5t. Mission S5tation,,37.752240,-122.418450,,,58

58,24th 5t. Mission Station,,37.752240,-122.418450,http://www.bart.gov/stations/stationguide/stationoverview 24st.

53,Mis=sion S5t.
54,Mission S5t.

4| T 3

routes.txt

route_id,route short name,route_ long name,route_desc, route_type
A,17,Mission, "The ""A"" route travels from lower Mission to Downtown.",3

trips.txt

route_id,service id, trip id,trip headsign,block id
L,WE,AWE]l, Downtown, 1
L,WE,AWEZ, Downtown, 2




Tpornoc epdavionc - dStaocuvdeonc
Route Short Name

Oplions -~  Alternate routes .

Suggested trips with upecoming departures.

1: 7:37pm - B:19pm (41 mins) =
2: 7-38pm - B:16pm (38 mins) =
3: 7:52pm - B:34pm (41 mins) =
Gel reverse directions
| - o A
From: 309 SW 3rd Ave ) (AR - — m..ils]? = I
Portland, OR 87204 Edit —a
(=] Public transit $2.05 (vs. $6.50 driving!)
Showing Trip 2 Travel time: about 38 mins
(1) Walk to W Bumnside & SW 2nd
About 4 mins
[+ Show details

&) Bus]-20 JBumsiceiStark - Direction: Gresham TC
Service run by Trikat

T:42pm Depart W Bumside & SW 2nd (Stop ID: 8528)
32 mins

8:14pm Amive SE Stark & 182nd (Stop ID: 5454)

Highlighting the route's short name (20)




GTFS kat aA\a epyoAeia

Graphserver amnoteAel EA/AAK SpopoAoynonc pe GTFS dedopéva

GTFS-OpenStreetMap Sync (GO-Sync), eva epyaAeio AoyLopikou
avolxtou Kwdka mou cuyxpovilel cuvoAa dedopevwy GTFS pe to
OpenStreetMap

TransitDataFeeder eival pwa web-based epappoyn avolktou kwdika
yla tn dnuoupyia GTFS feeds

Transit Wand sivai pia web kot mobile edappoyn avolktol kwoika
ylat tTn cuAAoyn dedopevwy petakivnong

GTFS Editor €lval Aoylopiko avolytol KwoLlka o€ Java yla tn
dnuloupyia kal emetepyaoia Twv dedopevwy GTFS

GTFS kat Graphserver xpnotpornotouvtal ano to OpenTripPlanner
(EA/AAK), ylot to oxedLaopo taldlwy pe ToAAATAA pEoaL.
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OpenTripPlanner

* OpenTripPlanner (OTP) eivat pwa EA/AAK
nAatdoppo oxeOLAOUOU TIOAUTPOTILKWY TAELOLWV

* Yrniootnpillet Eva povteAo client-server,
TIOPEXOVTOC OLPKETEC Web SLaouVvOETELC e
XAPTEC, KaBwc Kal eva Aovolo API yia xpnon
Ao EPOPUOYEC TPLTWV

* To OTP Baoiletol o avolKTa npoTuma
dedopevwy, cuumneplthapBavopevou tou GTFS yLa
TLC TTOAUTPOTILKEC LETAKIVAOELC KOL TO
OpenStreetMap yla to 061kO SLKTUO




MNapadelypata

East 143rd Ave RamadaDr
East 142nd Ave |

=) OpenTripPlanner

<=9 Trip Planner B
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EpyoAeia

* GTFS 6ebopeva
* OpenStreetMaps
* JAVA




