KM4city URBAN GRAPH REPRESENTATION

Author - Disit Lab

Starting from the OSM data and the KM4City Ontology (http://www.disit.org/km4city/schema), the
Florence Graph has been created by Disit Lab. In this document some details are described.

A road network is studied as a directed graph composed by arcs that meet at some nodes, corresponding
to road junctions. The urban roads’ characteristics are stored in the OpenStreetMap database, for example:

e road type https://wiki.openstreetmap.org/wiki/Key:highway
e road lanes https://wiki.openstreetmap.org/wiki/Key:lanes

e ctc.
Each road admits an initial node and an end node in order to determine the corresponding directed arc in the

graph. In the following we consider an example.

Road 1 (labelled with 0s000SBUSMBBESR, in OSM: https://www.openstreetmap.org/way/30031299):
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Road 2 (labelled with 05000 BEOHSOMESR ):
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Road 3 (labelled with 0500 ESESHEESR)
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Road 4 (labelled with 0500 EHEREUESR):
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Listing the previous road-segments with their initial (nodeA, see the following table) and end node (nodeB,
see the following table), the related road junction J (labelled with 0S00330684306NO0) is implicitly
determined by means of the corresponding incoming and outcoming road-segments. In particular, the
incoming road-segments in the road junction J are the road-segments having J as their end node, while the

outcoming road-segments in the road junction J are the road-segments having J as their initial node (road
details can be found in roadDetails.xIsx file coming from the ingestion process).
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Road Junction node (labelled with 0S00330684306N0):
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Moreover, further relations can be considered at the given junction (for example, representing the related
turn restriction https://wiki.openstreetmap.org/wiki/Relation:restriction). In the example, no_right_turn

restriction from road-segment labelled with - to road-segment labelled with _ is

considered.
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Mapping KM4city - OSM
Author - Disit Lab

The following aspects are at the basis of the street path description:

e roads type (motorway, trunk, primary, secondary, tertiary, unclassified, residential, service),
e number of roads lanes,
e maximum flux permitted in the roads

e turn restrictions

e restricted traffic zone

e speed limit

e roads access restriction
e Dbidirectional traffic roads
e presence of designated lanes for public transport

In the following table it is possible to find the relation of these aspects with the Open Street Map Model

KMA4City - Traffic model | OSM Model Relevance
road type (motorway, https://wiki.openstreetmap.org/wiki/Key:highway high
trunk, primary,

secondary, tertiary,

unclassified,

residential, service)

roads lanes (number) https://wiki.openstreetmap.org/wiki/Key:lanes high
presence of designated | https://wiki.openstreetmap.org/wiki/Key:lanes medium

lanes for public
transport

public service vehicles (PSV)
(eg: Bus lanes, )

maximum flux

low (it is deduced

permitted in the roads by the traffic flow
model from the
road lanes)

turn restrictions https://wiki.openstreetmap.org/wiki/Relation:restriction | high

restricted traffic zone Ask to municipality (shape fiel or path) high

speed limit https://wiki.openstreetmap.org/wiki/Speed limits high

roads access restriction | https://wiki.openstreetmap.org/wiki/Key:access High, if the

restrictions are
present in the
roads (only for
pedestrian, only
for bikes, etc.)

bidirectional traffic
roads

https://wiki.openstreetmap.org/wiki/Key:oneway

high (if the street
is open in only
one direction)
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http://en.wikipedia.org/wiki/Bus_lane
https://wiki.openstreetmap.org/wiki/Relation:restriction
https://wiki.openstreetmap.org/wiki/Speed_limits
https://wiki.openstreetmap.org/wiki/Key:access
https://wiki.openstreetmap.org/wiki/Key:oneway

Crossing Roads in Kmacity Knowledge Base

oden o Segnent Tength dir Toad Todes [ TALat Ao neLat nBlong  type elentype Total_Tanes designated_lanes forward_Tanes designated_forward_lanes backward_lanes designated_backward_lanes
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[Columns (referred to the previous tabldKm4City Ontology/KB |
nodea dctidentifier of kmdc:Node
ol geoigeometry of kmdciNode
segnent detidentifier of kmdc:RoadElement
Tength kmdclength of kmac:RoadElement
dir kmacitraffiDir of kmdc RoadElement
road dctidentifer of kmdc:Road
nodes, dctidentifier of kmdc:Node

2 geoigeometry of kmdc:Node
naLat. georlat of kmdc:Node
naLong georlong of kmdc:Node
neLat. georlat of kmdc:Node
nBLong georlong of kmdc:Node
type kmacihighwayType of kmdc:RoadElement
elenType kmdcielementType of kmac:RoadElement
total_lanes ~ kmacilanes -> unt > kmdc:LanesCount - sum values on kmdc:* propertes, each of which takes ts name to a type of vehicle g0ry (e.g. kmac: \ kmdcipsv, ., and Lanes
designated lanes See the mapping for total_lanes, but exclude the value of kmdc:undesignated from the count
forward_Tanes ~ kmacilanes - that “forward" A ¥ ~ kmdclanesCount ount - + properties, each of which takes ts name to a type of vehicle gory (e.g. kmdcitaxy, Kmdcpsv, ., for those lanes that can be traversed by any vehicle/user category) > total_lanes
designated_forward_lanes See the mapping for forward._ of

ckward_lanes ~ kmacilanes -> that “backward” ~kmdclanesCount - kmdc:LanesCount ~ sum values on kmdc:* propertis, each of which takes pe of vehicle gory (e.g. kmdcitaxy, kmac:psv, Tanes that can vany gory) > total_lanes

designated_backward_Tanes e the mapping for backward | d a from the count
Relations of interest
kmac:Road resources are linked to segments of road (each represented through resource) through the property
each islinked t he p road element starts, through the kmdc:startsAtNode property
each islinked to he p road element ends, throug! property

Namespaces of interest:
Prefix Namespace

kmac it/ /swww.disit org/kmdcity/schermatt
det http://purl org/dc/terms/

geo

http://www.w3.0r8/2003/01/geo/wes8a_post




