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HD kartoista

Automaattisen liikkumisen testialue -
webinaari

Kimmo Kauvo
(Topi Miekkala)
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HD kartan kerrosrakenne

Realtime likennevalot, ruuhkatieto, kolarit, tiety6t
Experimental likennetiedosta keréattya historiatietoa
Road / lane nw. kaistojen véliset kytkennat
Semantic kaistat, likennemerkit, nopeusrajoitukset, ajosaannot
Geometric pistepilvi, kantakartta
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HD karttojen teollisuusstandardeja

easiness

Storage definitions:
tools

*  Autoware Vector Map - .csv
* Navigation Data Standard - SQLite
*  OpenDRIVE - xml Adoption of
* Lanelet2 — osm xml format

Relation to

prod. systems

expressiveness

interchange

Scale (1=bad 5=good)
accessibility
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Autoware
Vector Map

3

(Multiple tools avail.)

S
(Read/Write for
ROS software)

1
(not publicly used)

1

(no plans for connect to
prod. systems)

2
(limited)

2
(conversion from
OpenDRIVE and LAnelet)

2

2

(Seems difficult to create all
information)

4

(Many tools are available
after
purchasing license)

5

(Created by major automotive

and tier-1 companies,
Stand. under NDS
Association)

5

5

(detailed specification is
closed, but is expected to be
very high)

2

(bidirectional converter to
OpenDRIVE)

1

(licensed)

OpenDRIVE

1

(not many tools to write
map)

4

(Many tools, but
mostly for simu., not for
AD sw.)

4

(Many automotive and
tier-1 companies)

3

(Not directly used in
prod. env. but
can be converted to
NDS)

4

(traffic sign id might be
problem)

3

(bidirectional convertor to
NDS)

4

Lanelet2

4

(node based)

3
(many OSM
tools, but not much for
Lanelet2)

2
(Some map vendors
providing maps in Lanelet2
format)

1

(relatively new)

8
(extendable
format, but has less
information compared to
OpenDrive at the moment)

S
(Laneletl and OpenDRIVE
converter available)

5
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 Lanelets: CAPITAL letters

* Areas: lowercase letters
* Linestrings: numbers

* Points




Kokonaisarkkitehtuuri

DigitalTwin
Geometry, < > Real World
3D elements ... HD map
|
Dynamic data
» trafficlights
V1T » trafficlive data
VTT Autonomous sw
SVL Simulator (git) sensor out sensor out :
202122 ~————> || ROS2 — | SVL Simulator
bridge 2021.2.2
(docker) :|
driving in 2021.2.2 driving in rviz
Win10 Linux Linux
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1 Geo
1 Geo
1 Geo
1 Geo
1 Geo
1 Geo
1 Geo
1 Geo
2 Sem
2 Sem
2 Sem
2 Sem
2 Sem
2 Sem
2 Sem
2 Sem
5 Rea
5 Rea
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Datalahteiden tarkeysjarjestys m

Reunakivetill

Raitiotien kiskot ¥

Tien keskilinjat |

Katualueet |l

Kaistojen leveydet il
Liikennevalojen sijainti Bl
Valopylvaat #4

Pistepilvi &%

Bussipysakit, i

Liikennemerkit 8

Tiemerkinnat: suojatiet il
Tiemerkinnét: ajoratamerkinnat il
Tiemerkinnat: kaistaviivat, B
Ajosuunnat 1
Nopeusrajoitus I

"Keep clear -area” i

Ratikan ja bussien paikkatieto @
Liikennevalojen tilatieto v

VTT — beyond the obvious

5 - realtime

4 - experiental

3 -road / lane nw.
2 - semantic

1 — geometric

kartat.tampere.fi/oskari
https://geodata.tampere.fi/geoserver/wfs

http://data.itsfactory.fi/siriaccess/gm/json

http://trafficlights.tampere.fi/api/vl/deviceState/tre905

DIGIROAD



Lanelet2 kartoitustyodkaluja

©
Assure Maps

ZATiTECH

ASSURE Maps

JOSM

Simple Vector Map Tool

SVL Simulator Map Annotation Tool

Vector Map Builder @Tier \")

Intelligent Vehicle
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Suomessa kaytettavia karttaprojektioita
] ek EUREF-FIN
14 ETRS-TM35FIN

: ‘; ETRS-TM34 (6°) ETRS-TM35 (6°) ETRS-TM36 (6°)

UTM34 (6°) UTM35 (6°) UTM36 (6°)

MGRS34VW (6°) MGRS35VW (6°) MGRS36VW (6°)
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F /0100000000000
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© ML 5.qraa T o ETas cas ETms.cvas ETa cicas B i A Rl i Al I A

Karttataso Maan/pﬂt_a___\ -
R 0,9996=<R
ETRS European Terrestrial Reference System
NI o T MGRS Military Grid Reference System
Keskimeridiaani Keskimeridiaani UM Universal Transverse Mercator

GK Gauss-Kruger

13/04/2022 Ganss-Kriiger vrs



Datan konvertointiprosessi m

Data sources QGIS LG Simulator HD Map

WES. JSON % csv out Map Annot. Tool xml, csv e Lanelet2
kartat tampere fi/gskari ' ‘ e Autoware.auto
h 5” eoqalatam ereﬁi » * h '
http://data.itsfactory fi/siria GK24 .S p GK24 UTMxX GK24

http://trafficlights.tampere.’ (EPSG 3878)
DIGIROAD

A 4
y

Tampereen alueen karttaprojektio on ETRS-GK24

N
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Laaduntakastus

HD Map JOSM

osm
e Lanelet2

v

GK24
e Lanelet2

+ Kantakartta
Data sources

geojson

A 4

+ Kantakartta GK24
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Laaduntakastus




Suuntapoikkeamien korjaus m

'Insin00rikaava’
dh = arctan [ tan(lon - lon®) * sin(lat) ]

,missa lon® on keskimeridiaani

(tarkempi kaava: JHS197_liite2.doc, JUHTA)

UTM34, keskimeridiaani 21°  |2.5484°|
ETRS-GK24, keskimeridiaani 24° |-0.0877°|

2.6361°

2.64° kiertokorjaus



HD kartan visualisointia Unityssa m

sininen ja punainen: reunakivet rajaavat
tiealueen

turkoosi: ajosuunnat

valkoinen: tien keskilinja kaistojen valissa
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HD kartan visualisointia Unityssa m

suojatiealue

liikennevalot ja

liikennevalojen
pysaytysviiva
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