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Overview

Overview

* Introduction

*  Generation
Terrain / Road network

*  Export
Terrain / OpenDrive
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Terrain Generation - Database Generation System
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Flight Maritime Ground Automotive

Create vast databases Databases from nautical High-detailed open Complex road networks
for flight snmulaﬂons charts can be comblned world environments for autonomous driving
‘ ' : ' ' “real- e ts & other apphcatt@ns
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Terrain Generation - Multitude of Use-Cases
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Terrain Generation - Content

Libraries

Vector Data
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Terrain Generation - Road data
Import of Real-World Road Data ' ’

* Center line based
OpenStreetMap
HERE RDF
ESRI Shapefile etc.
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* Lane based
HERE HD Live Maps
OpenDrive
Lane based shapefile data
Customer formats
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N4
Terrain Generation - Sensor

Sensor Data

* Definition of physical surface attributes
*  Flexible generation of sensor images with reference to attributes

. . . . I . [ Sensor Global Settinas Iahl Class Attributes
* Support of night vision, material classification s e -
1 y =" ClassSet Values
Max classes in class set Aliinfies _+| |_||
) ) name walue
R 5 brightness 01
Encoding weighting 40
(@ Bbit O 16bit 561D 10 7
Wite o SB_iswiater FALSE -
DI O Desciption SE_iswad FALSE -
File name 5B_iSnow FALSE -
Texture format read png w SB_Drag 012
Texture format write dds - SB_Traction 1
. SB_Hardness 1
Generaton mode DT 5B_WetDrag 015
[ Add Texture Layer SB_wetTraction a7
SB_wetHardness 1
[ Class List File ] SB_Bumpiness 02
DEd ﬁ SB_Dustiness i]
Fie | | SB_Obil Grass002ft .|
SBE_Objl_Density a0
l ———— | |sB_obii_Heign 03
d X Name SB_0bj2 GrassO04fE .|
10| Mame EolllA SB_0Ohkj2_Density a0
SB_0Obj2_Height 03
1 | Scrubland 3B_Texture_Hi grazsd.jpg J
2 Ded. Forest 3B_Texture_Lo medGrazs? jpg J
3 | Field - Ploughed IR Sand -
4 | Water
5 | Roads
6 Urban / Concrete
7 Field - dry
2 Sand
4 | Fields - Crops w
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Road Generation - Roads

Profiled Roads | Profiler |

. Foad Type b otonaay w

* Different lane types Pofier Type | Nomaload >
[ ] Crozzing Internal Boad

* Individual height for each lane Ma Supercevatr I;ﬂ I
R adiug -

* Lane markings Cuve Longhh [100__ [
Lares +Left| +thht| -SEIectedl

* Driving direction and speed limit for Al traffic 0§ 4

* Bridges and Tunnel constructions | Lane |
Uniguel D 182395
Height 0
Width 15
HighFria Clfant [ back
Speed lmit 150 |
Type |Biking v|
Turn ~
Texture azphal...cle.phg I w
- Marking --
Type nare v |
width 0.1 |'m
Marking T exture mark_solid.rgb I b4
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Road Generation - Crossings
Automatic Generation of Crossings

* Arbitrary number of lane and
road constellations

*  Merging of close crossings
* Height adaption

* Crossing Types:

Crossing Transition
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WYSIWYG Roads Editing

Edit Roads & Crossings in 20 or 3D View

Interactively Edit or =&
add Road Lanes

——

Edit crossings
_| Curvature with
Beziers Curves

Move crossings

// | By Dragging
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Additional Elements

Markings Automatic, editable Al-Lanes Rail and Streetcar Support

Mk
i bl

Height Adjustment
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Export Terrain

Supported Formats

* OpenSceneGraph (ive, osgb)
* Unity3D (fbx)

*  OpenFlight (flt)

* \arious serious game engines

12/18
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Export Terrain - Unity3D
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Export OpenDrive

OpenDrive

* Version 1.4
* Import and export

* Road

Support of Clothoids, ParamPoly3,
linear geometry

Superelevation for clothoid roads

- Polynomial elevation data % 53%@!5@5
* Automatic generation of junction roads g&

*  Support of roundabouts
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Export OpenDrive

OpenDrive | Sina] |
Signal Type 205
° i Signal Value 0
D bJ € CtS Walid Fram 0
repeating, continuous objects vedto 0 |
p g ! J ! Yalid far Direction all directions e
: ' Cauntr ||:|DH |
Outline Objects Clbymanis
. Controller Active
Pa rkl n g S p dCEeS | DocnDnve Dbiect | Controller Name |Etf|
ake Unigue b ake Unigue
. 1 1 Object Tywpe barrier MakeLnia | :
Signals with controllers | _ Cortl e
Object Mame gound barier Sequence | 0

* Misc
Al-path for pedestrians

Support of rail networks
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Intelligent Terrain Solutions
Export OpenDrive
OpenDrive

Optimized for Vires VTD
OpenDrive + correlated terrain as .osgb

T £ Yo 10 g

wow S open [l s [l Properies
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OpenDrive Questions

OpenDrive Questions

* Definition of exact crossing areas?

* Other option for Lane Width Record?

Width changes not definable in sharp curves
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