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OpenStreetMap

To OpenStreetMap (OSM) amotelei éva GUVEPYOTIKO €pyO yLo Tn dnuioupyia evog eAevBepou kat
ene€epyAoLUOU XAPTN TOU KOGHOU.

Yriootnpiletal amnd to OpenStreetMap Foundation to omoio sival pun kepSooKOTILKOG OPYOAVIOHOC
Eunvevon yla to £pyo amnotéleoe n Wikipedia.

Baowkoi Adyol yLa tnv avamntuén tou:

— OL LoYUOVTEC TIEPLOPLOUOL OXETIKA UE TN Xpnon N th dtabeopdtnta twv MAnpodopLwv XAptn o€ TTOAAA PEPN
TOU KOGHOU KoL
— H eloaywyn Twv $Onvwv cuokeuvwv SopudopLkng TAoHyNong

Mnyc 6edopévwy tou OSM armoteAouv
debopéva peow ocuokeuvwv GPS,
agpodpwtoypadieg

AAAEG EAEVOEPEG TINYEC

Ta OSM bebopéva dlatiBevral pe tnv avowxth adewa “Open Database License”
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OpenStreetMap

TpExovta Peyeon

11/11/2014 (20/6/2014)
ApLOOGC Xpnotwv 1.857.896 (1.673.271)
AplOuog avepacpEvwy onpeiwv GPS 4.391.307.816 (4.049.635.358)
ApLOOG KOUBWV 2.602.728.997 (2.400.668.561)
ApPLOUOGC YPOLULULKWYV TUNHATWVY 259.860.229 (239.744.612)
ApLOUOC OXECEWV 2.915.526 (2.640.707)
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OpenStreetMap

Movadlkol cuvelopEPOVTEC ava pRva

25,000+

Active contributors to OpenStreetMap per Month




OpenStreetMap

EyyeypappEVOL XPOTEG

OpensStreetMap registered users
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OSM oxnua dedopevwy

*To OpenStreetMap xpnoluomolel tomoloyikny Sdopn
dedopévwv TOU TIOU Paoiletal oe Tpla  Paoika
oToLXELL:

* KoppBot (Nodes)
* EvOUYpappa TpuRpata (Ways)
» 2x£oeLg (Relations)

e KdBe €va armo ta mopamnavw euSr] GTOL)(EL(UV LTTOPEL vaL
nepypodel amo ML OEPA o  €TIKETEC (tags)
kAetdtou-tiunc (key-value). OL eTkETEC omoer]Keuouv
nepLypadLKEC TANPOPOPLEC YOl TAL OVTIKELMEVA XAPTN.
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OSM koppot

‘Evac koppocg amoteAeital anod Eva LOvVo cnUELO 0TO XWwPO.

Opiletal amd to avayvwploTiko tou (id) aAAd Kal amd TIC CUVIETAYHEVEC TOU
(Yewypadikd MAATOC Kal Yewypadlko pAKoc). Zuotnua avadopadc sivatto WGS 84

Mropel oe €va onuelo va oplotel koL n tpitn dtdotaon (VPog) xpnolpomoLwvTag
TNV €TKETa “Key:ele”,

Eva onpeio pmopel va amodoBel kat oe SLPOPETIKA ETIMeEda PE TNV ETKETA
“Key:level. M.x.:

— level=0 o0yeLo
— level=1 npwto¢ 6podog
— level=-1 unoyelo

Mrmopel va oavamaplotolv ouvBumapkta onuelakd 6edopéva (m.x. davapla
kukAodopiag, POls, kopudec Bouvwv)

Mropel va amoteAoUv pépn evog eVBUYPAUUOU TUNUOTOG.
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OSM guBuypappo Tunupota @

« Eva euvBuypappo TuAMO €lval  pla SLOTETAYMEVN
aAAnAovyia kopBwv (2-2000).

e Exel pa TouAaxlotov €TKETA 1 cupTEPLAAUBAVETAL OE
Lo oxeon.

 Eva euBuypoppo TUAMO UITOPEL va €ival OQVOLKTO N
KAELOTO. 2T SeVTEPN TEPLMTWON UTTOPEL VAL EPUNVEVUTEL:

r——

— oaV KAELOTA YPOUUN |e °.

—
.
o

— oav MoAUywvo ® e
— @
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OSM oyxeon E

M oxeon aroTeAEITAL QTIO LA 1) TIEPLOCOTEPEG ETLKETEC KOLL LLLOL 6Latstayuevn
Alota amo €vav 1 TEPLOCOTEPOUC KouBouq Ka/n sueuvpauua TUAMOTA T
ortola opil{ouv AOYLKEC KOl YEWYPODLKEC OXECELC LETAEL OTOLXELWV.

Eva HEAOC MLOC OXEONCG MTTOPEL VO €XEL TIPOOLPETIKA KOl €vov POAO TOU
UTTOONAWVEL TO POAO TOU PECO OTN OXEDN.

Baowkotl tumoL oxeongc:

* Relation:route: Meplypadel aplBunpevouc avtokvntodpopouc (.. E26, Al,
I\/I}\6 KATt) melomoplkd povoratia, modnAatodpououcg, Aswdopelodpopoug
KATT.

* Relation:multipolygon: [Mepypadel euplTEPEC TMEPLOXEC OMWC OXOeC
notapoU Kol SLoLKNTLIKA opLa.

* Relation:boundary: Meplypadet amokAELOTIKA SLOIKNTIKA OpLa

* Relation:restriction: MNeplypddel mepLopLlopoUC OTWE «armayopevon otpodnC
apLoTePAy, «amayopevon U-otpodnig KATL. »

o
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Etiketec tov OSM

Katnyoplec:
 Aerialway
* Aeroway

 Amenities (Sustenance, Education, Transportation, Financial,
Healthcare, Entertainment, Arts & Culture, Others)

* Barrier

* Boundary

* Building

* Craft

* Emergency

* Geological

* Highway (Roads, Paths, Lifecycle, Attributes, Other features)
* Historic

e Landuse
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Etiketec tov OSM

Katnyopiec:
* Landuse

* Leisure

* Man Made
* Military

* Natural

* Office

* Places

* Power

e Public Transport
* Railway

* Route




Etiketec tov OSM

Katnyopiec:

* Shop (Food, beverages, General store, department store,
mall, Clothing, shoes, accessories, Discount store, charity,
Health and beauty, Do-it-yourself, household, building
materials, gardening, Furniture and interior, Electronics,
Outdoors and sport, vehicles, Art, music, hobbies, Stationery,
gifts, books, newspapers)

* Sport

* Tourism

* Waterway
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<?xm] wversion="1.0" encoding=

<osm version="0.&" generator= Eap 0.0.2">

<bounds minlat="54.0889580" minlon="12.2487570"

<node id="2988284269" lat="054.! 8" lon="12.2482632"
<node id="2617285686" lat="54.0 " lon="12.2441324"

<node id="1831881213" wersion="1" changeset="12370172"

<tag k="name" v="Neu Broderstori"/>
<tag k="tr ic_sign" w="city_limit"/>
</node>

lon="12.2516513"
uld="5598E" wvisible="t

Masch™

<nd ref="261728686" />
<tag k="highway" w="unclassifisd"/>
<tag k="nam=" v="Pastowsr Strable"/>
</ way>
<relation id="5&828"

" uid="561

<member type="nods" role=""/>
<member type="node" ref role=""/>
<member type="way" ref="4579143" role=""/>

<menmber type="node" ref="249573494" role=""/>

<tag k="name" w="Kistenbus Linies 123"/>
<tag k="ne " HT S
<tag k="c Begionalverkehr Elste"/>
<tag k="ref" w="123"/>
<tag k="route"™ v="Lbus"/>
<tag k="type" v="route"/>
</relation>
</osm>

maxlat="54.0913

rue" version="5" changeset="4142&048

vigible="trus"

XML oxnua

maxlon="12.2524800" />
0" uid="4&382"
uid="35744"

user="FikoWinter"

wigibkble=
user="lafkor"

user="5wvenHRJ"

timestamp="2010

version="28" changeset="694T7&637"

viaible="true" wersion="1" changeset="467&8
true" wversion="1" changeset
uid=

uid="46882" wisible="true" weraion="1" changeset="aT7T

timestamp="2011-01-12T14:

8" timestamp=" 19-21T21:
387E8" timestamp E-05-03T13:39:232"/>
vigible="true" timestamp="2012-07-20T09:43:192">

3
="27
="J&

"75625"

6636" timestamp="2008-09-21T21:37:452"/>

ogz"=

03-16T11:47:

23:4892">
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EpyoAela yndlonoinonc

* JOSM: “Java OpenStreetMap Editor”
— Desktop edappoyn

— AwaB€Tel pLa ospd amno plugins kat Bewpeital otabepn epappoyn
TIOU XPNOLLOTIOLOUV OL TIEPLOCOTEPO EUTIELPOL XPrOTEC.

*iD:
—AladLkTuakn ebapuoyn ypappevn os JavaScript

—Tpéexel amd browser (m.x. amo tov xaptn tou OSM emAgyovtag
“edit”) ko €xel oxedlaotel va eivat oA kot GLlALkn.

* Potaltch 2 (P2):

—Amnoteloloe mpwv 1o iD tn Paowkn Swadktuakn edpappoyn
Tpormornoinonc twv OSM yaptwv.

—Aladiktuakn epappoyn nov Baociletatl oto Adobe Flash

* Aev urtootnpilel kAmolouc browsers
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ApopoAoynon

H 6poupoAoynon (routing) eivat n dladikaoia
EVPEONC TWV «KOAUTEPWV» HOVOTOTLWY OEF
Slktua petofy onueilwv adetnploc Kal onUeELWV
NPOOPLOUOVU.

XPNOLUOTIOLELTOL TOOO O TNAETIKOLWVWVLIOKA
diktva (tnAedwvika, OedbopEvwy) 000 Kal OE
Sdlktua petadpopwv.

©
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ApopoAoynon

H SpopoAoynon skteAeitol mavw o€ gva SlkTtuo
(rt.x. 061KO) Tov amoteAeltalL Amo:

* KOMuPouc (m.x. onuela dtaoctavpwonc SPOUwWV)
KoL

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

dev umadpxeLl n erthoyn aAAaync katevbuvonc
HeToEU auTwv)




ApopoAoynon




AAyopLBuotl ApopoAoynong

Mo tn 6popoAoynon xpnotpornolovvtal alyoplBuotl SpopoAdynong omwe oL:
* Dijkstra

* Bellman-Ford

* Floyd-Warshall

* A-star

e Shooting Star

OL aAyoplBuol auvtol Bewpolv €va diktvo amod kopBoucg (A amod aKUEC) oTo
omolo KATmoLlo¢ umopel va petaPel amod tov evav otov aAld apKel va €xouv pLa
Kown akun (A kowo koupo)

2TIC  amodAoELg sm)\ovnq LOVOTIOTIOU onpaocia  €ouv  «Bdpn» TOU
arodidovtal o OKUEC n KOpBouc. Ta Bdapn ovTUpoowreloUV TO Kootoq
SLdoxLoNG ULOG Tt)\eupaq N KouBou >ta Siktua petadopwv Bapog unopst va
QTOTEAEL TI.X. TO UNAKOG HLOC OKMAG, O XPOvVOG dldaoxlong mou amolteital, 1o

XPNHOTIKO QVTLTIHO YLa TN SLAoXLoT TG KATL.
@ &
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EUpeon Tou CUVTOUOTEPOU
Hovomatiol pe tov aAyoplBuo Dijkstra
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EUpeon Tou CUVTOUOTEPOU

Hovomatiol pe tov aAyoplBuo Dijkstra

S=1{}
PQ:{SI2I3I4I5I6I7It}

EAdxlotn
amooTaon
00
l 0
0 24
18 /

14 00

»o Amooctacnmmp o



EUpeon Tou CUVTOUOTEPOU
Hovomatiol pe tov aAyoplBuo Dijkstra

S={s}
. r PQ={2I3I415I617It}
AVGVE(J)OT] artootaong
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EUpeon Tou CUVTOUOTEPOU
Hovomatiol pe tov aAyoplBuo Dijkstra

S={1}
PQ:{SI 2I 3I4I 5I 6I7It}
EAdxLotn anootaon
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EUpeon Tou cCUVTOUOTEPOU

povoratiou e tov aAyvoplBuo Dijkstra
S={s,2}
PQ={3,4,5,6,7,t}




EUpeon Tou cCUVTOUOTEPOU
Hovomatiol pe tov aAyoplBuo Dijkstra

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

15

20

24 % 15

Evnuépwon amootaong

¥o 33




EUpeon Tou cCUVTOUOTEPOU
Hovomatiol pe tov aAyoplBuo Dijkstra

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

¥o 33
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EUpeon Tou cCUVTOUOTEPOU
povoratiol e tov aAyoplBuo Dijkstra

S={s,2,6}
PQ={3I4I517It}

20

26 15



EUpeon Tou cCUVTOUOTEPOU
povoratiol e tov aAyoplBuo Dijkstra

S={s,2,6}
24 1
18/
2

PQ={3I4I5I7It}
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EUpeon Tou cCUVTOUOTEPOU
povoratiol e tov aAyoplBuo Dijkstra

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

32
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EUpeon Tou cCUVTOUOTEPOU
povoratiol e tov aAyoplBuo Dijkstra

S={s,2,6,7)}
PQ={3I4I5It}

EAdxLotn oméqaor]

32
¥o 3%




EUpeon Tou cuvtopoTEPOU
povoratiol e tov aAyoplBuo Dijkstra

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

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

20 16
E}\dXLOTn anéo‘rao‘n \ L
® [ J
44
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EUpeon Tou cuvtopoTEPOU
povoratiol e tov aAyoplBuo Dijkstra

S={s,2,3,56,7)
PQ={4, t}

6
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EUpeon Tou cuvtopoTEPOU
povoratiol e tov aAyoplBuo Dijkstra

S={s,2,3,5,6,7}
PQ=1{4,t}

EAdxLotn amoéotaon

6

16
\ ‘L
°°
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EUpeon Tou cuvtopoTEPOU
povoratiol e tov aAyoplBuo Dijkstra

S={SI2I3ISI6I7I4}
PQ={1)

6
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EUpeon Tou cuvtopoTEPOU
povoratiol e tov aAyoplBuo Dijkstra

S={SI2I3ISI6I7I4}
PQ={1)

EAdxLotn anootaon




EUpeon Tou cuvtopoTEPOU
povoratiov pe tov alyoplBuo Dijkstra




pgRouting

To pgRouting eival Aoylopikd EAAAK to emektelvel TNV Yewxwplkn Baon
debopévwv  PostGIS/PostgreSQL Sdlvovtag 1t Suvatotnta EKTEAEONC
EPWTNUATWV SpopoAoynonc.

To petadopko Oiktuo amoBnkevetal oe Paon PostgreSQL. Auto bivel ta
TOLPOALKATW TTAEOVEKTI LOTAL:

* Ta debopéva punopouv va tpornornolnBouv amno noAAd Aoylopka GIS 6nwc to
QGIS, kat to uDig. OL Tpomomnolnoel Unopet va yivovtat eite amno PCs eite amno
bOopPNTEC CUOKEVEC.

* OL aA\ayEc ota dedopeva amotunmwvovtol amneubeiog ywpilc va amaltteital
npoemneepyaoia.

e Ta Bdpn pmopouv va umoAoyilovtat Ouvaplkd pe SQL epwtipata
ouvurmoAoyilovtag TLHEC armo SLadOoPETIKEC OTAAEC /KoL TIVOKEC.

To pgRouting elvat Aoylopikd EA/AAK kot StatiBeton pe tnv adeta GPLv2
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Elocaywyn 6edopevwy kal emetepyaoia

2 NUOVTLKEC TtnyEC dedopevwy: OpenStreetMap

o tn xpnon OSM 6edopevwyv XpNOLUOTIOLELTAL TO
Aoylopikdo OSMOSIS 1o omolo pumopsl  va
npoeneéepyaotel ta OSM dedopeva (m.x. TEPLKOTIN
dedopevwv)

Ta OSM b6ebopeva eloayovtal Pe To osm2pgrouting.
Ta €bn tou obwkou OlKTtUou Tou Ba emAeyouv
kaBopilovtal arno to apyeio config.xml.

©
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Yriootnplopevol AAyoplBpuot

Dijkstra
YriohoyilleLt TO OUVTOMOTEPO HOVOTIATL oo €vav  KouPo
adeTnplo mpoc 6Aouc Touc aAAouc (Ko tpoc¢ Tov KOUPOo oTo)0).

CREATE OR REPLACE FUNCTION shortest path(
sql text,
source_ id integer,
target id integer,
directed boolean,
has reverse cost boolean)
RETURNS SETOF path result

To epwtnua SQL mpemel va eMLOTPEYPEL TA TTOPAKATW:
id, source, target, cost
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Yriootnplopevol AAyoplBpuot

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

* cost: an float8 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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MNapadelypa

SELECT vertex id, edge id, cost,
shortest path('
SELECT gid AS id,
source,
target,
to _cost AS cost
FROM ways',
75351,
31356,
false,

false) AS foo, ways WHERE

edge id=gid;

the geom
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Yriootnplopevol AAyoplBpuot

A Star

YrtoAoyilel TO CUVTOUOTEPO HOVOTIATL o £vav KOUPo adetnpia mpo¢ 0AoUC
TovV KOUBo npooptoué Ye KAOe avalﬁtnon ETULOLWKEL va ueuboa 1000 TO
OUVOALKO HAKOG TOU LOVOTIOTIOU TIOU E€XEL aKo)\ouenGEL uexpt OTLYMAC 00O Kall
TNV amootoon Tou evOLAECOU KOUPBOU aro ToV TPOOPLOLLO.

CREATE OR REPLACE FUNCTION shortest path astar(
sql text,
source_id integer,
target id integer,
directed boolean,
has reverse cost boolean)
RETURNS SETOF path result

To epwtnua SQL mpEmeL va EMLOTPEYPEL TO TIAPAKATW:
id, source, target, cost, x1, yl, x2, y2

©
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Yriootnplopevol AAyoplBpuot

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 float8 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).
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Yriootnplopevol AAyoplBpuot

Shooting Star

YrtoAoyileL TO CUVTOUOTEPO LLOVOTIATL ATIO EVAV KouBo ad)ernpta éslels
OAou¢ tov KouPo npooptouo ApopoAoyel ano akuni os akun (avti ano
KOuBo og kKOUBO) emttpemnovtac TNV VAomoinon TMOAUTIAOKWY TTOALTIKWY
MEPLOPLOMWV (TT.X. «aayopeveTal N otpodn Se€La»)

CREATE OR REPLACE FUNCTION shortest path shooting star(
sql text,
source_id integer,
target_id integer,
directed boolean,
has reverse cost boolean)
RETURNS SETOF path result

To epwtnua SQL npemel va eTLOTPEP EL T TIAPOKATW:
id, source, target, cost, x1, yl, x2, y2, rule, to cost

©
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Yriootnplopevol AAyoplBpuot

Shooting 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: double precision 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).

* directed: true if the graph is directed

* has_reverse_cost: if true, the reverse_cost column of the SQL generated set of rows will be used for
the cost of the traversal of the edge in the opposite direction.

* x1: double precision value of x coordinate for edge’s start vertex
* yl: double precision value of y coordinate for edge’s start vertex
* x2: double precision value of x coordinate for edge’s end vertex
* y2: double precision value of y coordinate for edge’s end vertex

* rule: a string with a comma separated list of edge ids which describes a rule for turning restriction (if
you came along these edges, you can pass through the current one only with the cost stated in to_cost
column)

* to_cost: a cost of restricted passage (can be very high in a case of turn restriction or comparable with
an edge cost in a case of traffic light)
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EpyaAeia

®* 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 yLa 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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