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Vehicle Dynamics Blockset — Examples

Vehicle Reference Applications

© g e comare e Kinematics and Compliance Virtual Test Laboratory

_——— ‘ t=1 [ Reference Application

D L; 4 Generate optimized suspension parameters for the vehicle dynamics
M= mapped suspension blocks

| === =N -
a -
H= % @ IV Open Example
L}
“J = - Constant Radius Reference Application
Powertrain Wheels and Tires Steering Suspension b= —H i
. || — Simulate a full vehicle dynamics model undergoing a constant radius

] :| 1 maneuver. Use for vehicle dynamics ride and handling analysis and
P - chassis controls development, including the dynamic steering
Q 1. response.
.@q\ £ & Open Example
Vehicle Body Sensors Vehicle Scenarios Utilities J ‘ 1 Double Lane Change Reference Application
Dw— —"0' ) "’0' | Simulate a full vehicle dynamics model undergoing a double lane

change maneuver standard 1SO 3888-2. Use for vehicle dynamics ride
and handling analysis and chassis controls development, including yaw
stability and lateral acceleration limits.

Library of [ Prebuilt Scenes ] Fully Assembled Reference
Blocks Applications
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£
MATLABBZA/Simulink 15 8Y
BE. FE TASTENE O BENEES: BB RS AR MATLAG

tERBSSE fZHERES S5 EHNIEL

FHH . i
— \
BE5% 1—£§(X’y’z) PG — MATLAB Function
- ﬂ)'l, rE] m (YaW) =T - Generate MATLAB function for
> e Add Add Add Add Add the driving scenario and sensors
VEHICLES [ ] = g
EE# Camera Radar Lidar INS Ultrasonic
=) Cay SENSORS Export Sensor Data
Add a car to the scenario ﬂi}ﬁ{%’s‘z%ﬁiﬂ*g Export sensor data from last
o . =
simulation run to base workspace
Truck [ vison [ tar [ Radar
¥ Add a truck to the scenario ! — oo st : SIMULIMNE
RSN R R of ]
QIRER Simulink Model
Bicycle \H ol | @ Generate Simulink model for
oﬁ) Add a bicycle to the scenario i the driving scenaric and sensors
‘ Pedestrian T “r ] Export Sensor Simulink Model
Add a pedestrian to the scenario 3] @ Generate Simulink
P — wf 4 maodel for only your sensors
E
- Jersey Barrier ;_%’ 202 1
Add a jersey barrier to the scenario 8
S = s &
WEERIZSH :
e Guardrail 2 ]
Add a guardrail to the scenario i
CLASS SETTINGS -450 -460 -470 -480 -490 -500 X(m): 34 Y (mk 0.01 | Height (m): 1.1 or ]
Y (m) Rol: [0 Pitch: |1 Yaw: 0
‘fﬁ New Actor Class ¥ Camera Settings ol |
Create a new actor class Focal Length X: |300 Y 300
Image Width: 540 Height: 480
& Edit Actor classes Principal Point X 320 Y 240 20 - b
Edit the actor class definitions ¥ Delection Parameters
Detection Type: Objects - ol ]
Detection Probability: 0.8 20 a0
False Positives Per Image: [0.1 A Lateral Distance (m)
[ Limit # of Detections:
Detection Coordinates: Ego Cartesian ~
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Scenario Reader

[Pa] #Etr 28 Scenario Reader

Driving Scenario Reader

Read a scenario file saved using Driving Scenario Designer or a scenario variable containing a drivingScenario object and output
actors and lane boundaries. Configure the block to output all actors in world coordinates or to output actors and lane boundaries
in the vehicle coordinates of a specified ego vehicle. The ego vehicle can be specified as an input or automatically set to the one

defined in the scenario file.

Scenario

Source of driving scenario:

MATLAB or model workspace variable name:

Coordinate system of actors output:
Source of ego vehicle:

Ego vehicle ActorID:

1 Ego vehicle follows ground
Sample time (s):

Lanes

Lane boundaries to output:

Port Settings

Source of actors bus name:

Source of maximum number of actors:

Show coordinate labels

Simulate using:

From workspace
| pa

|scenario

|Vehi:|e coordinates

|Input port

|egoActorID

|Ts

|Nnne

|Auto

|5cenario

|Interpreted execution

D@ || s || #ow) |

RzfiI(A)
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[%al Block Parameters: Radar Detection Generator X L NN A ~ —
r ion Gener: ~ ) % % ~ %
::;:r:‘l::o::ucliwseqm generate radar detections frc_um simulated actor poses. X L.% _9/ 5 % glJ K \—‘L /)I_I\IJ EIJ E/\J E 1;,-]: §IJ K
Detections are generated at intervals of the sensor's update interval. A statistical model
generates measurement noise, true detections, and false alarms. The random numbers used by
:;mmﬂ:\rsmrz?:i are controlled by the random number generator settings on the :
Soure code NumActors NumDetections
ey Time Radar IsValidTime
Azimuthal resoluticn of radar (deg): |4 : H .
Range resolution of radar (m): 25 ACtorPoseS > Actors Detectlon Detections >DeteCt|0nS
Range rate resolution of radar (m/s): 0.5 i Actorl D Generator Time
T " Sensor Index: 1
Fra:h.una\ azwmuth-a\ bias component of radar: (0.1 POS|t|On [ ] Measurement
Fractional range bias component of radar:  |0.05 f - -
Fractional range rate bias component of radar: [0.05 f Velocrty MeasurementNo|Se
Detector Settings
Tk o s o e o o 00— Roll Sensorindex
Maximum detection range (m): 150 f . o
Minimum and maximum range rates that can be reported: [[-100, 100 ] i PItCh ObJeCtCIaSSI D
Detection probability: 0.9 f
DRtag?r Rate at which false alarms are reported: le6 |t Ya.W Measurementparameters
T etection ange where del n Is achievs mj: 75 - -
Actors Actors Generator b :ad:r cr::s :c::u; w:::a::(t(lon ::ob::n:nv)\s achieved (dBsm): ;ani : O bJ eCtAttrI bUteS
[Sensor Index: 2] . ="
< [Cox ] camel | Hep || Awply
1ario
Object N —
e s ' XBB5EYIR o ESI: SISk TlES
Deigggir:m Detections _ : 4 ﬁl W /m\l il A E 7R §I 7
Generator [%&] Block Parameters: Vision Detection Generator X
Lane Lane [Sensor Index: 1] Lane Vision Detection Generator
Boundaries Boundaries Detections Sensor simulation block used to generate vision detections from simulated actor NumActors Num Detectlons
poses. Detections are generated at |nterva|svof the sensor’ s update interval. A - .. - -
Eoatas. T e ishes ot oyt i ek s enenabed by | [TIME Vision IsValidTime
the random number generator settings on the Measurements tab. H c
Source coce ActorPoses 'y Actors Detection 5t tions ) Detections
F Parameters  Measurements  Actor Profiles  Camera Intrinsics ActorlD Ge ne rato r T| me
. Accuracy Settings 2n0 [Sensor |ndeX 1]
Bounding box accuracy (phels): |5 B Position Measurement
Smoothing filter noise intensity (m/s2): 5 [H VeIOCIty MeasurementNo|Se
Add noise to measurements
Detector Settings RO" SenSOHndeX
Mesirmum detection ange (m) E— Pitch ObjectClassID
Maximum detectable object speed (m/s): 50 B M tP t
Maximum allowed occlusion for detector: B YaW easurementrarameters
Minimum detectable image size of an object (pixels): m Ob]eCtAtt“buteS
Probability of detecting a target: m
Number of false positives per image: B /‘\ [IRY 23 A -~
Random Number Generator Settings ( E $‘ L—g g& *L‘L ;UI\IJ )
Select method to specify initial seed: Repeatable "
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FEIEN=%175=5 1 F|Unreal Engine3t & R ESimulinkd

RoadRunner Unreal Engine MATLAB & Simulink _g_ FH j:ﬁ ?ﬁ 1_/_1:
% [

MathWorks Interface [EEI
nables connectivity between MATLAB/Simulink and UE4

IEFFEE R Unreal engine 5 3%

¥ $E%|Unreal Editor

- SHERBEXEFSHE
%

5 WU EE g el B P UG

LY v3S oSS

Simulation 30 Scena Configuration

Simulation 3D Scene Configuration
£ ik Unreal Engineif=

S 4 F|Unreal Engine

Customize 3D Scenes for Automated Driving

> A TER £ 1E ] D T I‘ Y
1$ ém HI\J v gg& ‘9/ Ifﬂ l//{ N *é Automated Driving Toolbox™ comes installed with prebuilt 3D scenes in which to simula

using the Unreal Engine® from Epic Games®. By using the Unreal® Editor, you can custc

CUStomIZE U nl’ea| Enq | ne Scenes fOI’ Automated DI’IVI I’lq - MATLAB & S| mu“nk - + Tailor road networks to test your control algorithms under various conditions.
M athWorkS I:P + Add road objects, such as traffic signs, to obtain sensor data for semantic segmentat
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Adaptive Cruise Control
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Adaptive Cruise Control with
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Model Predictive Control Toolbox™
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>> actxcontrol("myapp.application™);

>> NET.addAssembly(“c:\work\myapp.dll");

>> java.lang.String(“hello");

>> py.modulename.functionname

>> clib

>> webread

nJ
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NET

&

= Java

—

@, python
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PROGRAMMING
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T @ t
Http  Https
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AEB Scenario: Vulnerable Road User

oPFER %

S\
EURO NCAP

Axes

AA - Trajectory of pedestrian dummy H-point
BB - Axis of centerline of Vehicle under Test
CC - Axis of centerlines of obstruction vehicles

Distances

G - Dummy acceleration distance (running)

| - Dummy H-point to front of obstruction vehicle

J - Distance between Vehicle under Test and larger
obstruction vehicle

Points
L - Impact position for 50% scenarios
RP - Reference Point (dummy hip-point)

EURO NCAPHY
PRSIl

i

1B TE X
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Appiitizas (1)

4\ Driving Scenario Designer - AEB_CCRb_2_initialGap_40m - Scenario Canvas
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SNONS I W N NC =)
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prat - RIO SENSORS PROPERTIES rE E EXPORT a
|’ Roads 4|’ Actors ‘I‘ \ Scenario Canvas \ \ Ego-Centric View
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Name: Global Vehicle Targe' | Set As Ego Vehicle I I I
Class: C ~ L 4
ass ar 140 5
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ength (m) idth (m) ight (m). 120 F i
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0.9 1 —
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= °
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: % i .-
S S ) 103 mEsH .
Waypoints, Speeds, imes, and Yaw I I
| i ) | z(m) | v (m/s) | wait (5)] 60 - | B S 1 / \
1 64.7000 0 0 13.8900 0
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< > | “Uy ]
D Use smooth, jerk-limited trajectory
Jerk (mis®)
[1Actor spawn and despawn 20 u —
Entry Time (s):
Exit Time (s): : - ! : . !
60 40 20 0 -20 -40 -60
@@ Y (m) T=0s

f
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it 75 ) e
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%('h e e e " \ /
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Max Range (m): 100 = JIE o 1 g \ /
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AA - Trajectory of pedestrian dummy H-point S £ 10 \ / 1
BB - Axis of centerline of Vehicle under Test 1=1.00m 0 h o (5] 4115 \
A X 2 5 ¥ Advanced Parameters ] |
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