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The two simulation environments

Cuboid simulation environment Gaming engine-based simulation environment

4\ Driving Scenario Designer - PFACC_05_Curve_CutinOut.mat - Scenario Canvas - 0 X
Mg o L ’ am BV
Y JH d e & K d W B @i [ ¢ 20]9
M Repeat
New Open Save Add  Add Add Add Goto Step Pause Step Default  Export
v v v Road Actor v Camera Radar Stat Back Forward ut v
FILE SCENARIO SENSORS SIMULATE VEW | EXPORT -
Roads | Actors ( Scenario Canvas | Ego Centric View
Road 1 v
Name:
Width (m):
Bank Angle (deg): ° 185
YL
anes 180
Number of lanes: (2 2]
Lane Width (m): |36 175
» Marking 1-Solid 170 -
¥ Road Centers Wy ’g 165
~ 'ﬁ
xm | ym | z(m X 160 _ -
0 500 | /___..v' -
155 re =~
\\\\
150
145
140
135 = -
-500
| ]

MathWorks
AUTOMOTIUE CONFERENCE 2018 3



Cuboid simulation environment

Command line API

% Create driving scenario

s = drivingScenario('SampleTime', 0.05);

% Create a simple single lane road
roadCenters = [0 0; 10 0; 40 20; 50 207;
(m)

roadWidth = 5; % (m)

road (s, roadCenters, roadWidth)

\\]

s Add vehicle

egoCar = vehicle(s);

waypoints = roadCenters; % (m)
speed = 13.89; % (m/s) = 50 km/hour

trajectory(egoCar, waypoints, speed);
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Driving Scenario Designer App

4 Driving Scenario Designer - AEB_PedestrianChild_Nearside_50width_overru...
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| Programmatic API

o

% Create driving scenario
s = drivingScenario ('SampleTime', 0.05);

[e]

% Create a simple single lane road
roadCenters = [0 O0; 10 0; 40 20; 50 20];
roadWidth = 5; % (m)

road (s, roadCenters, roadWidth)

> Add vehicle

egoCar = vehicle(s);

waypolnts = roadCenters;
speed = 13.89; % (m/s) = 50 km/hour

trajectory(egoCar, waypoints, speed);

Play scenario
while advance (s)
pause (s.SampleTime) ;

end
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Driving Scenario Designer App

4\ MathWorks

R2018a
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Integrate driving scenarios into Simulink R2019a
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Closed-loop: AEB scenario
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| . .
Learn more about creatlng scenarios
by exploring examples in the Automated Driving Toolbox

A

.....

Define Road Layouts
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HERE HD Live Map Reader

>» reader = hereHDLMEeader (latitude,

reader =

TileIds:
Layers:
WriteLocation:
Configuration:

HD Lane Model

longitul

hereHDIMReader with properties:

309106790

[1lO0=1 string]
"C:\Uzersh\akurian\appD
[1x1 hereHDLMConfigura
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HodeAttribution: [443x1 struct]

Esri, HERE, Garmin, ® OpenStreetMap

20001 contributors, and the GIS user community
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|. Longitude

hereHDLMReader

>>
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Use HERE HD Live Map
Data to Verify Lane
Configurations

Read and visualize lane
configurations for a recorded driving
route from the HERE HD Live Map
(HDLM) service. This visualization

10
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| Create roads from geographic maps
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Here is how it might look...
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Gaming engine-based simulation environment

Simulation 3D
(Windows only)

Simulation 30 Scene Configuration

Simulation 30 Vehicle with Ground Following

Simulink library

Rendered scene
AUTOMOTIVUE CONFERENCE 2019 13
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Example: automated parking valet
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R2019b

| Automated Parking Valet with Unreal Engine'

MathWorks
AUTOMOTIUE CONFERENCE 2018

#| CurrPose

— CurrVelocity

RefPoses

Helper
Path
Analyzer

L,

PathLengths

Profie SpeedProfie

Gerer 3
SpeedConfig

Directions

Curvatures

P SpeedProfile

RefPose

RefVelocity

Diraction

Curvature

Reset

-y

kCurPose>
e 1

Coarwricht 2010 The MathWorks Inc

14




Core components comprising the simulator

'@

Simulation 30 Scene Configuration

MathWorks
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Simulation 3D
(Windows only)

)

Simulation 3D Probabilistic Radar

0 ))' %

Simulation 3D Probabilistic Radar Configuration

Simulation 30 Lidar

4\ MathWorks

R2019b
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' ' R2019b
Yo Scene configuration

&

Simulation 30 Scene Configuration

Block Parameters: Simulation 3D Scene Configuration X
Simulation 3D Scene Configuration (mask) (link)

Configures the 3D simulation environment. You must have this block in models
that have sensor blocks to test perception, control, and planning algorithms with
data from the 3D environment. The sensor blocks and visualization environment
inherit the sample time parameter value from this block.

Simulation Configuration ~ Co-Simulation

Scene description: |Straight road A

Straight road
Scene view:  Simull curved road
Parking lot

Double lane change
Open surface

US city block

us hiihwai

Large parking lot
Custom

[] Show state and ¢

Sample time: |1/6(

OK Cancel Help Apply

MathWorks
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Vehicle control

Simulation 30 Vehicle with Ground Following

MathWorks

Block Parameters: Simulation 30 Vehicle with Ground Fellowing x
Simulation 3D Vehicle with Ground Following (mask) (link)

Implements a vehicle with four wheels that follows the ground in the
3D visualization environment. Uses the vehicle position to adjust the
vehicle elevation, roll, and pitch so that the vehicle follows the
ground terrain. Determines the vehicle velocity and heading and
adjusts the steering angle and rotation for each wheel. You can
select the type of vehicle, color, and initial position and rotation.

Vehicle Parameters

Type: |Muscle car -

Color: n
| Sport utility vehicle
Initial | small pickup truck
Hatchback
Initial rotation [Roll, Fitch, Yaw] (deg): |[l:l, 0, 0]

Name: |SimulinkVehiclel

Sample time: [-1

OK Cancel Help Apply
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Simulation 3D Camera

MathWorks

-+ Sensor example: video camera

T Class IDs |y

Block Parameters: Simulation 30 Camera
Simulation 3D Camera (mask) (link)

Scene Configuration block is in your model.

Mounting  Parameters  Ground Truth
Output depth:
Output semantic segmentation:
[] Output location (m) and orientation (rad):

Provides an interface to a camera with a lens in the 3D visualization
envirenment. The block uses the focal length, radial distortion, and
tangential distortion to model the lens. If you set the sample time to -1, the
block uses the sample time specified in the Simulation 3D Scene
Configuration block. To use this sensor, ensure that the Simulation 3D

gopro06.jpg

Image
Depth p

Class IDs

Sample time: |-1

9 cance

Help

Apply
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Putting It all together in a simple model

Lane Marker Detection in Mcity

'

Simulation 3D Scene Configuration

poses.refPosesX

poses.refPosesy

poses.refPosesT

Image
M

Simulation 3D Camera

i <)

—P Yawh.x

Simulation 3D Vehicle
With Ground Following

visualPerception

Monocular Camera
Sensor with Visualizations
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More in Automated Driving Toolbox R2019b

Featured Examples

Visualize Automated
Parking Valet Using 3D
Simulation

Design of Lane Marker
Detector in 3D Simulation
Environment

Select Waypoints for 3D
Simulation

Visualize vehicle motion in 2 3D
simulation environment using an
automated parking valet system
constructed in Simulink.

Use a 3D simulation environment to
record synthetic sensor data and
develop and test a lane marker
detection system.

Select waypoints from a scene and
visualize the path of a vehicie
following these waypoints in a 3D
simulation environment.

Open Script Open Model

Open Model

Simulate Lidar Sensor
Perception Algorithm

Simulate Radar Sensors in
3D Environment

Develop a lidar perception algonthm
using data recorded from a2 3D

simulation environment, and
simulate within that environment.

Implement a synthetic data
simulation for tracking and sensor
fusion using Simulink and a 3D

simulation environment.

Open Model

Open Model

MathWorks
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Cuboid vs. gaming engine simulation environment
Key takeaways

« Both environments have their uses. One does not replace the other.

« Both environments offer virtual sensors. Sensors in the gaming environment provide
richer output.

« Cuboid simulation lets you rapidly define and simulate your scenarios and it does not
require high powered GPU.

MathWorks
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Thank you!
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