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*LAS / LAZ (las, .l1az) o GeoTiff (tif, .tiff)
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*DEM (.dem)
*IMG (.imQ)
*TIF / GeoTIFF (.tif, .tiff)

*GeoJSON (.geojson, .json)

*GPS Exchange (.gpx)
*OpenStreetMap® (.osm, .pbf)
*Shapefile (.shp, .dbf, .prj)

*Keyhole Markup Language (.kml, .kmz)
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OpenFlight (.flt)

OpenSceneGraph (.osg, .osgb, .ive)
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Wavefront [.obj)
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VTD (xodr + .ive)

Metamoto (.fbx + .xml + .xodr)
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27


https://jp.mathworks.com/help/roadrunner/Exporting.html

FBX(Filmbox)&(3 ?

X7

EE. NTUPIW. TIAF v,

BREAEF (O 3 DIE &R

- R4 3DYIRIITTHIR-rENBZI7MINFERD—D

TR LT
NEEEN-EENEE
EEEESSeEEER
ll%%5555@@3

{“jli/ ! Jn J St
-

ignals Jnal ignal signal ignal ignal ignal_mast ignal_ma:
ights01_Diff LightsOff01 LightsOff01 LightsOn0 exture Texture arm_1 3rm._25.
3 Diff Diff pna Diff Diff ona heet01 Diff heet 01 heet0] Soe mesh 1esh

T N e
L4 L ]
S
n_Nol ign_Nou _S1an-NoU Jn_Ne Terrain ehicle
Turn Turn-Back irn-Hack Turn_svg Layer0
ona

4\ MathWorks

28



OpenDRIVE® & (& ?

- EIERYRNI)-J%ZERITBEHO, A-TVEHDYY T TA-YY M .xodr)
T1L-YEOT -5 %E BRICH]E

- BR3NMEVTY

N

AN

-

<lane id="2" type="shoulder" level="false">

<width s0ffset="0.0000000000000000e+0" a=
<roadMark sO0ffset=0.0000000000000000a+0"
<speed s0ffset="0.0000000000000000e+0" ma
<userData>

<vectorLane s0ffset="0.00000000000000
</userData>

</lane>
<lane id="1" type="driving" level="false">

<width s0ffset="0.0000000000000000e+0" a=
<roadMark sO0Lffset="0.0000000000000000a+0"
<speed s0Lffset="0.0000000000000000e+0" ma
<userData>

<vectorLane s0ffset="0.00000000000000
</userData>

</lane>

XML R Tl PR E R E OB IRE TR

4\ MathWorks

29



Road Network{E Rk FE
Driving ScenariozC#JFH -2

Help
SEEL e gl mac

T B Bk

$ o s e LR §

E 1= S e [ PNl
Nl W YR AN O

lf # 5 ® 7 x°§$[310

R

BRER DR PIELE.
RESAPDIRODTEHRENES

SIEZEEVIATERAER]

0.00%

Qutput l\h

Road Plan Tool | Right-click to create new road points. Select 2 road to adjust attributes o drag existing contral points

174
SFOAN

FELTEIERIC

55 7

&\ MathWorks

OpenDRIVE 14

10

Left

® Right

OpenDRIVEFZH T
I A=k

4\ Driving Scenario Designer - untitled” - Bird's-Eye Plot *
U AT T
ne 3 m = B b @sine 7 @ &
New Open Save Import Add  Add Add Add | Goto Step Run Step B Repeat Default iD Export
= = = = Road Actor~ Camera Radar @ Start Back Forward Layout Display > =
FILE SCEMARIO SENSORS SIMULATE VIEW EXPORT
+ Roads Actors Scenario Canvas Sensor Canvas Ego-Centric View | Bird's-Eye Plot |
Road: 2: Road ~
Name: Road
Width (m}: 13.27 35 |
Bank Angle ideg): |[0 0 0] gl
» Lanes 30T
= 201
Import e
o
5]
—_— m
E / 18
w™ 15
& -20 # _%
=l
@10}
£
3
40 [
o :
60T |',. 0
|
1 _5 I II
-B0 & . . . | ——
60 40 20 0 -20 -40 10 5 0 -5 -10
fiil| | [ Road interactions disabled Y (m) T=0s @__:mawateral Distance (m)

30



N=Fv )l

RIENODYFYAERRTO-

T
{a
g

Ego Car

4\ MathWorks

31



4\ MathWorks

RoadRunnerC{EpkLT=V-V DR S
with MATLAB and Simulink

RoadRunner Unreal Engine MATLAB & Simulink

3D2-J0 UE4L i

(.FBX, .XML)

19 A=k (ADT/VDBS) j

ITRE-VDIERK
[RoadRunnerJ - X/BEBAODZEE [ Simulink ]

I=-J1ERK e ANOEEESS model

BV RI-9 Driving

ScenarioA\()
1Vik=k

IJAR-bk
(.XODR)

32



4\ MathWorks

{ERLT=3D Y=Y DUnreal \DQEXY 1A

ER A EDER
e Unreal Editor& Mzt
o EXE{LLI=Y—-VED#EES

5 WU EE g el B P UG

a TR Y I 2 e oS R

FBX

Simulation 30 Scena Configuration

HFHSimulinkJ0v7h'5
Unreal EnginelZ##:

o o Mastneis |

CEBXERTTIIAM- Unreal Engine E(Z1 Y-k

Eélé%EH 7,_\ E J”Elj: |\“fF )(y I\h\ - 7“EE =3 ]_E(j_as_g_ Customize 3D Scenes for Automated Driving
- —_rh
A n d z N J‘ b — AL IR Automated Driving Toolbox™ comes installed with prebuilt 3D scenes in which to simula
using the Unreal Engime® from Epic Games®. By using the Unreal® Editor, you can custc a

httDS.//iD.mathWO rkS.CO m/h6| D/d erl nQ/U Q/Custo mize—gd - + Tailor road networks to test your control algorithms under various conditions.
scenes_for_a utomated_d riVinq html + Add road objects, such as traffic signs, to obtain sensor data for semantic segmentat U pd ated

33


https://jp.mathworks.com/help/driving/ug/customize-3d-scenes-for-automated-driving.html

4\ MathWorks

OpenDRIVEDHRYIAH LD FYAERK

iving
ScenarioA(D
12—k

R BRSSO b L TR e
A A2l veenolls

OpenDRIVEFZH TIT AR-k

»L
O LElZ) P —
[ oens Tas sy d
F—%RR (m/s) |30 |

L]
s

n

20 0w % 100 00
T © murozarrmmN
OpenDRIVEDA Vik—k

BEMm, EROTII-EMN - TEDEER

Driving Scenario Designer 2020

Automated Driving Toolbox™ Updated

4

sample Actors >
(Vehicle Coord.)

Scenario Reader

TERLIEY YA %

—V

Simulink®7T )l
ELTITAR-bk

34


https://www.mathworks.com/help/driving/ref/drivingscenariodesigner-app.html

N=Fv )l

RIENODYFYAERRTO-

o

Ego Car

4\ MathWorks

35



4\ MathWorks

FREIY-ET DR

Automated Driving Toolbox™

Simulation 3D

(Windows only)
@, | @ | Vo
. — Depth
Simulation 30 Scene Configuration Simulal tion 30 Camera Simulation 30 Probabilistic Radar
H1t Class IDs
% - Simulation 3D Camera
e s image p ‘D)
e -
OO &
3 Yaw e
Simulation 30 Vehicle with Ground Following Simulation 30 Fisheye Camera Simulation 30 Probabilistic Radar Configuration
0 ]
@ | )
- Paint cloud
(( Wy
w

Simulation 30 Lidar

EEHEIOY), EHET. SBEIY-ETN @)
22019b

Simulation 3D Lidar

36



&\ MathWorks

Unreal EngineiE 5 [ChE X Toolbox

Automated Driving Toolbox™

Simulation 3D

(Windows only)
N
i Image p | Detections
Simulation 3D Scene Configuration Simulat tion 3D Camera

Simulation 3D Probabilistic Radar

Jx
b s
o raw

e
wougy

Simulation 3D Viehicle with Ground Following

~

& Vs

Simulation 3D Fisheye Camera Simulation 30 Probabilistic Radar Configuration

~

(=]
(@)
o

EIY-ET

Simulation 30 Lidar

-3DY-VDER
-EB MmO EN(X, Y, Yaw)

Vehicle Dynamics Blockset™

B 75 - DR B, v A E
[BEREIS N D E IZ““ }Zf*

BT IYICLS
sOvORBEESOEENE [
WY E

y Unreal.l:lCE%bT:T?@—t(D _,[:3:] SV G W, [2::].>
Xy t-IXRZENNE

P Vehicle Dynamics Blockset

Interface for Unreal Engine 4
gl Projects

{ERLE: MathWorks Automotive Community Profile IR

Simulink integration for Unreal Engine 4

Support Package

A-AT-ARBCTHELToolboxDEBEYET, FIKTICHESIH S IXTHEHECEE

37



4\ MathWorks

NAILT -5 DEZ(E

Vehicle Dynamics Blockset™

Simulink & Unreal Engine
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Unreal Engine |1k
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Block Parameters: Simulation 3D Message Get X

Simulation 3D Message Get (mask) (link)

Retrieves data from the 3D visualization environment. To use the
block, install the support package for customizing scenes. If you set
the sample time to -1, the block uses the sample time specified in
the Simulation 3D Scene Configuration block. Ensure that the
Simulation 3D Scene Configuration block is in your model.

Parameters

Signal name, SigName []: ‘mySignaI |

Data type, DataType []: |uint8 <

Message size, MsgSize []: |[1 1] ‘ :

Sample time: |0.02

Cancel Help Apply

LV

WriteMsg [

h N o
-
- L
I

Simulation 3D Message Set

—
;oMo
@Mt
-
| F——

A

]

i

=1

=

L1

fr=]

v

https://www.mathworks.com/help/vdynblks/ug/send-and-receive-double-lane-change-scene-data.html

2019
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RoadRunner DIE, ELNAZETATITHEN

Video and Webinar Series

EFA fR—n  18BF

Getting Started with RoadRunner B

Using the RoadRunner interactive editor to design 3D scenes for simulating and
testing automated driving systems.

¢ Build roadway scenes by creating region-specific road signs and markings.

¢ Insert signs, signals, guardrails, and road damage, as well as foliage, buildings,
and other 3D models.

¢ Set and configure traffic signal timing, phases, and vehicle paths at intersections.

RoadRunner Annotated Demonstration

Learn about different features in RoadRunner including road
and 3D scene modeling, sign creation, and export to external
simulators for automated driving simulation.

https://jp.mathworks.com/videos/series/getting-started-with-roadrunner.html

Annotated Demonstration
Signal Editor

Junction Creation

Lane Marking Creation
Creating Custom Junctions
Road Sign Creation

BRIk LR R X S A 2w ol

4\ MathWorks

47


https://jp.mathworks.com/videos/series/getting-started-with-roadrunner.html

4\ MathWorks

Accelerating the pace of engineering and science

© 2020 The MathWorks, Inc. MATLAB and Simulink are registered trademarks of The

MathWorks, Inc. See www.mathworks.com/trademarks for a list of additional trademarks.

Other product or brand names may be trademarks or registered trademarks of their
respective holders.

4\ MathWorks

48


http://www.mathworks.com/trademarks

