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[ Appearance

Building
Bridge
ityFurniture
LandUse
Vegetation
WaterBody
Relief

C

Transportation |
Tunnel
\: CityObjectGroup ‘
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Auxiliary
traffic
areas

H N1 MPH

CA JwEM®BNI YO | NdBEASE ALFyNE i NI Y O 6thNSS | 2h LIS /DASiR& DA [obH d A 2 v & 2 Nb dzY =

\ — ] e
Situation LOD 0 LOD 1 LOD2-4
TransportationComplex TransportationComplex Surface geometry is devided
provides knear network provides surface geometry thematically into TrafficAreas,
with line objects describing the actual like:
— line objects shape of the object [] Traffic - cars
[7] TransportationComplex [0 Traffic - emergency lane
(Surface geometry) I Traffic - restricted area
[] Terrain surface B Auxiliary - grass

CA JwipMBh 5¢nn RSA G e DA wBARNI I 2P/ A OKSYl DS2a Ll adb

/ 2y &2 NbdzY =

CA NI 2 [6H158 HNHzO (AdENEDR] RE VI A F@&8NB SOaz2y

B Sidewalk
Parking
B Biking
! Driving
B Pedestrian
© Pedestrian / Biking
§ Driving / Biking
0 Driving / Pedestrian
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TransportationComplex / TrafficArea /

AuxiliaryTrafficArea TrafficArea TrafficArea
Class Function Function
LoD B LoD 2 LoD 3
10000 Vagtrafik / Road traffic 10100 Korbana / Carriageway 10101 Bilvag / Car road

10102 Landsvég / Country road

10103 Motorvéag / Motorway

10104 Motortrafikled / Expressway

10105 Tvafaltsvag / Tviane road

10106 Enféltig véag / Odane road

10107 Gata / Street

10108 Gagata / Pedestrian street

10108 Sommaragata / Summer pedestrian street
10109 Gangfartsomréade / Pedestrian priority zong
10111 Omkérningsfil / Overtaking lane

10112 Isvég / Ice road

10113 Korsning / Intersection

10114 Cirkulationsplats / Roundabout

10115 Skogsbilvag / Forest road

10116 Pafart/avfart / Ramp

10200 Gangvag / Pedestrian path 10201 Trottoar / Sidewalk

10202 Stig / Trail

10203 Vandringsled / Hiking trail

10204 Overgéngsstille / Pedestrian crossing
10205 Gangpassage / Pedestrian passage
10300 Cykelvag / Cycle path 10301 Cykelled / Cycle route

10302 Cykelstig / Cycle trail

10303 Cykelfélt / Cycle lane

10304 Cykelpassage / Cycle crossing

10305 Cykeldverfart / Cycle overpass

10306 Sommarcykelvdg / Summer cycle path
10400 G@ag / Shared pedestrian & cycle path  |10401 Gemensam &g / Shared GC path
10402 Uppdelad G&zag / Separated GC path

10500 Torg / Square
10600 Parkering / Parking 10601 Fickparkering / Parallel parking
10602 Lodrat parkering / Perpendicular parking
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Class (LoD1-3) AuxiliaryTrafficArea Function (LoD2) AuxiliaryTrafficArea Function (LoD3)
10000 Vagtrafik / Road traffid0100 Vaggren / Shoulder 10101 Mjuk vagren / Soft shoulder
10102 Hard vagren / Hard shoulder
10103 Dragvag / Haul road
10104 Ficka / Pudff bay
10200 Separering / Separation 10201 Separering med racke / Separation w/ guard rail
10202 Separering med reflexrdr / Separation w/ reflector pg
10203 Mittenfil / Median lane
10204 Refug / Refuge island
10205 Mittremsa / Median strip
10206 Skiljeremsa / Separator strip
10207 Rondell / Roundabout
10208 Kantsten / Curb
10300 Sidoomrade / Side area 10301 Bank / Embankment
10302 Slant/ Slope
10303 Dike / Ditch
10304 Dranering / Drainage
10400 Ovrigt / Other 10401 Utrymme foér snéupplag / Snow storage area
10402 Bullerskydd / Noise barrier
10403 Driftomrade / Maintenance area
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_7Commissmn Excessive of Elements
Completeness
Absence of Elements

Inconsistency of Concepts

Conceptual Consistency

Domain Consistency I— Inconsistency of Domain

Logical Consistency Overshoots
Format Consistency |— Inconsistency of Format Undershoots
Topological Consistency Slivers
Dangles

Switchbacks
Knots
Loops

Absolute Accuracy |- Incorrect Coordinates
Positional Accuracy Relative Accuracy F Incorrect Relative Positions
Gridded Data Positional Accuracy |— Incorrect Grid Orientation
Taxonomy
of Geographical

Errors Classification Correctness I Inconsistency of Classification
Thematic Accuracy Non-Quantitative Attributes Correctness} Inconsistency of Toponymy
Quantitative Attributes Accuracy — Inconsistency of Measure Unit

[Accuracy of a Time Measurement]— Inconsistency of Dates

Temporal Consistency Inconsistency Reports of Updates
Temporal Validity

‘{Temporal Accuracy

Expired Time Validity
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Attribute Description
PRI_VAG_BROFASTE |Bridge abutment, pillar
PRI_VAG_KANTSTOD |Curb, gutter, etc.

PRI_VAG_OMRADE Road area boundary
PRI_VAG_REFUG Refuge, raised section in the roadway that separates different lang
PRI_VAG_STIG Path, footpath, narrow walkway, constructed or natural
PRI_VAG_UNDERMARK| Underground details within the road area, visible on the surface
PRI_VAG_VAGKANT Roadside, edge strip, grass verge, etc.
PRI_VAG_VAGTRUMMA Culvert, watercourse under the road, also speed bump
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B Sidewalk
Parking

B Biking

8 Driving

B Pedestrian
Pedestrian / Biking

B Driving / Biking

[l Driving / Pedestrian
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Quality requirement | Max change in directior] Max change of Max slope 11 | Max change of
class v1 (gon) change in direction (gon) af 2135 f &
+v2 (gon)

Q1 25 10 10 10
Q2 100 50 30 20
Q3 100 75 40 30
Q4 100 100 75 50
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Quality requirement class

Minimum distance between

break points (m)

Q1
Q2
Q3
Q4
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box exposer Geometry validation of
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(feature filter
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filter
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Issues to detect:
- Contains NaN, -0
or Infinity
- Contains Null

Exposing attribute

. R Separating line,
with semantic P g

point and area
objects

information for
each object

geometry parts

- duplicate
consecutive points
- Degenerate or
corrupt
geometries

Codelist

Baskarta
basic layer

Dreaggregation
aof geometries

Joining
attributes

Spatial filter

Filtering objects Joining Codelist Decomposes an
with the bounding with sermantic aggregate feature

box of the test object information into its
area. to geometry layer Components
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Rural Area LOD1 and LOD2 Objects

[ L0D2 10200 Gingvég / Pedestrian path

[] L0D2 Pedestrian / Cycle / Shared - 10200 / 10300 / 10400
B 1002 10600 Parkering / Parking

[ Lop2 AuxiiaryTrafficArea

[ 10D1 10000 Vagtrafik / Road traffic

Background Open Street Maps
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SkétselytorMaintenance Areas 3CIM
Swedish English

yttyp Surface Type TrafficArea |AuxiliaryTrafficAregSwedish Names [English Names
Anslutning trappa Stair connection 10200 Gangvag Pedestrian path
Artrik vagkant Species-rich roadside 10101 Mjuk vagren Soft shoulder
[Busskoryta  |Busdrivingarea |
Cirkulation Roundabout 10114 Cirkulationsplats |Roundabout
Cykelbana Cycle path 10304 Cykelvag Cycle path
Cykelpassage Cycle crossing 10304 Cykelpassage Cycle crossing
Cykeloverfart Cycle overpass 10304 Cykeloverfart Cycle overpass
Farthinder Speed bump
Gc-bana Combined pedestrian and cycle pgth 10404 GC-véag Pedestrian and cycle path
Gangbana Sidewalk / Pedestrian path 10204 Gangvag Pedestrian path
Géngbana till hallplats|Sidewalk to stop 10204 Gangvéag Pedestrian path
Gangoverfart Pedestrian crossing 10204 Overgangsstille |Pedestrian crossing
Kaj Quay
Kombinerad Combined 10407 Uppdelad GC-vé&g |Separated pedestrian/cycle path
Kontrast cykel Bicycle contrast marking 10204 Skiljeremsa Divider strip
Konvex mittremsa Convex median strip 10203 Mittremsa Median strip
Koryta Driving surface 10104 Koérbana Carriageway
Parkering Parking 10604 Parkering Parking
Pendelparkering Park and ride 10604 Parkering Parking
Ramp utan trappsteg [Ramp without steps
Refug Refuge island 10204 Refug Refuge island
Refug 6cm Refuge island 6cm 10204 Refug Refuge island

10204 Overgangsstille |Pedestrian crossing

Terrass Terrace 10504 Torg Square
Torg Square 10500 Torg Square
Trappsteg Step
Trottoar Sidewalk 10201 Trottoar Sidewalk
Viloplan Rest platform 10200 Gangvag Pedestrian path
10104Mjuk vagren  [Soft shoulder
Asnetrappa Donkey stairs / steep stairs
Overgangsstille Pedestrian crossing 10204 Overgngsstille |Pedestrian crossing
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Loading LIDAR
data testarea
LAS

Split and
classify
LIDAR

Choose class
ground and bridge

Split
Pointcloud
Number of
returns

Filter= Choosing
value 1 intensity
first values as z-

returns values

Numeric
rasterization
cell size 0.1m

)

Creates a numeric
raster
representation of
vector or point
cloud input
features, where
cell values are
taken from the z
coordinates of the
input features and
overlaid on a
uniform
background.

—

Iterative
raster buffer
x 20

C 20 buffer

reates
layers where each
buffer layer is
taken as the base
in the next loop.
This is good to
detect small
differences in
terrain. A surface
modeller would
interpolate
missing raster
squares which lead
to more anomalies

in terrain.

Sorting
buffer layers
descending

Sorts the 20 buffer
layersin
descending order.

—
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Raster
Mosaicker

SR

Creates one raster
out of the 20
buffer rasters

where the last
raster that
overlaps a cell will
set the value for
that cell.

—

CAJaN®lI a0 SN IO $lBYaKG DI DriSEENI 10ad $ai

n

Convolving
raster

Convolution filter:
Dilate
Size: 3x3

Divisor: 1
Operation:
Maximum
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Sorting
buffer layers
descending

Iterative
raster buffer
x 20

Numeric
rasterization
cell size 0.1m

Loading LIDAR
g Split and
data testarea ”
e classify
= LIDAR

h

Creates 20 buffer

Creates a numeric layers where each
raster buffer layer is

representation of taken as the base

vector or point in the next loop.

cloud input This is good to
features, where detect small Sorts the 20 buffer
Choose class " - i
cell values are differences in layers in
ground andbridge taken from the z terrain. A surface descending order.
coordinates of the modeller would
input features and interpolate
overlaid on a missing raster
uniform squares which lead

background to more anomalies

in terrain

Raster

Replacing
Convolver

cell values

Local relief
model (LRM)

Raster
Mosaicker

'y

r'Y

‘Convolution filter:

/ Replace value Erode
| Resizing Resizing Raster Subtracting the ranges to filter out Size: 3x3
"| raster 1/10 raster 1/10 Convolvers blurred raster from road patters Divisor: 1
[ the original raster C:_-O.S Operation:
=05 Minimum
Creates one raster
out of the 20
buffer rasters
where the last 3 Gaussian blur
raster that convolver witha 5
overlaps a cell will ® 5 mask (Divisor:
set the value for sum of Kernel
that cell Weights,
Creates a very Operation Sum)
blured out raster and two custom
blur convolver

\ ,) witha11x 11
mask (Divisor 1,
operation mean)
are used.
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