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Model Radar Sensor Detections - MATLAB & Simulink - MathWorks HZ
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Model Vision Sensor Detections - MATLAB & Simulink - MathWorks HZ
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Unreal Engine3RiZED{ERK
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% world D1E X

» world = sim3d.World();

% I—JRNICTII-%1ERX

» spherel = sim3d.Actor('ActorName’, 'sphere’);
» spherel.createShape(“sphere”);

» world.add(spherel);

% VA=Y 3VDEIT

» world.run()
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FILE V ALE
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& H Live Editor - E:¥work¥nobuakif¥MATLAB¥sim3d¥simple_Test¥sim3:

Current Folder 0
+ LSS maskLoss.m networkGradients.m

Name ~

‘: sim3d_example.mix
& wholeTruck.fox
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createHeightMap.mix
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Simulation 3D Radar Data Generator
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Generate radar sensor detections and
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¥ Resolution Settings

Azimuthal resolution (deg): 4

Elevation resolution (deg): 5
Range resolution (m): 2.5
Range rate resolution (m/s): 0.5

¥ Bias Settings

Azimuth bias fraction: 0.1

Elevation bias fraction: 0.1

Range bias fraction: 0.05

Range rate bias fraction: 0.05

=X TE Al RE/\TA=5

¥ Detector Settings

Total angular field of view [AZ, EL] (deg): [20, 5]

tracks - Slmullnk MathWorks EIZIS

2051 |:

Range limits [MIN, MAX] (m): [0, 150]
Range rate limits [MIN, MAX] (m/s): [-100, 100]
Detection probability: 0.9

False alarm rate: 1e-06

[0,150] |}

(-100.100] '}

Reference target range (m): 100
Reference target RCS (dBsm): O

Center frequency (Hz): 77e9

LA RL-RZR-RICLEL-FETIVAEM (BAORESLAIY)
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| 22a Project | MathWorks RoadRunner R2022a = a X
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779 -DENEFEERE

() NCAP_example.rrscenario | Project_Betal0 | MathWorks RoadRunner R2022a - a X

RIS L TaE" . |

U=TJA=LIC&BHNIF -

— 3XROMBHR(Cubic)

— 70V Fea#R(Clothoid)

— J0Y1~EMIN = ’ . % . |
(Clothoid Spline Trun) “ g S_—

NCAPDEN I % il B (LR IR AT 4

CompactC

S Attributes:
Scenario Edit Tool | Right click to create news routes or (nsert nodes into existing routes. MathWorks:
Part 1 (clothoid) Part 2 (constant radius) Part 3 (clothoid)
8 E=600m < Testspeed | iedn it Angen [Sarledw il EdRedsil | Argeh | S Medwhz | EdMadsRl | Angea
200m Im] Im] [deg] m] m] [deg] [m] Jm] Ideg]
" - 10 km/h to Farside 1500 9.00 2062 9.00 9.00 48.76 9.00 1500 2062
~ Trajectory of pedestrian dummy H-point | A o - S
- Axis of centerline of Vehicle under Test K AP - 15 km/h to Farside 1500 1175 2093 1175 1175 4814 1175 1500 2093
G=100m

tances 8 20 km/h ta Farside 1500 14.75 2179 14.75 14.75 4642 14.75 1500 2179
Dummy H-point, start to 50%-impact
Dummy acceleration distance (walking) E=950m - 10 km/h to Nearside 1500 200 2285 8.00 8.00 44.30 8.00 1500 2285
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Sensor data

RoadRunner Scenario
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- P BEAXS
B - EHEHAT, LIDAR
BATIITINKR, BYE) :

—V

LIDARSANJVT -4

Panda Set (https://scale.com/open-datasets/pandaset) is provided by Hesai and Scale under the CC-BY-4.0 license ( https://creativecommons.org/licenses/by/4.0).
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Generate RoadRunner Scene with Traffic
Signs Using Recorded Sensor Data
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TimeStamp: [80x1 double]

TrackIDs: {80x1 cell}
ClassIDs: {80x1 cell}
Position: {8@x1 cell}
Dimension: {8@x1 cell}
Orientation: {80x1 cell}
Velocity: {80x1 cell}
Speed: {8@x1 cell}

StartTime: ©

EndTime: 7.8995
NumSamples: 8@
UniqueTrackIDs: [28x1 string]

Fuse Prerecorded Lidar and Camera Data to Generate

Vehicle Track List for Scenario Generation

Automated Driving Toolbox,

Sensor Fusion and Tracking Toolbox R202 3ﬂ
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Score Thresholg
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Extract 3D Vehicle Information from Recorded Monocular

Camera Data for Scenario Generation
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Object Information .ZD Bounding Box Fiiters
Id 4 Class car Height Limits (pixels) [10.nm
X
2D Widh  108.9362 Width Limits (pixels) [0, inf]
Height 39 2466
e o [Semantic Fitters
Score 0.68202
Score Threshold
Visibility 1
| Visibility Thresh
X 48,5768
4 32,8008 !30 Bounding Box Filters
> 0.074633 x-limits (m) ‘[rJ inf]
Length 47441 y-limits (m} !M]
Width 1.9045 z-limits (m) 1[-mf inf]
Height 16331 Length Limits (m) irlﬂ inf]
Yaw 2372 T
- Height Limits (m) ‘ [0,inf]
/| Enabie Selection r
% ~ERcK Width Limits (m) [[0.ng
| Acply Fiters | Yaw Limits (%) [-180.180]

| Save Detections

Info | Current Frame = 181

2023/08/10°10: 22:14

Previous Next
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- ExceldT-5%EFEALT NUI-23avATITI b EER
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Speed, Dimension, Waypoint, and Collision Parameter Variation for Car to Car Test

File Home Insert Draw Page Layout Formulas Data Review View Automate Help
F12 = ke
A A B € D E F G e
1 'Ego_Sneed 'TarseLSDeed ‘Ego‘Dimension'TargeLDimension Target_Waypoints CollisionConsistencyFlag  CollisionFraction
2 60 40
3 80 40 [0.50.5]
4 90 20 [0.90.1]
5 70 30([643] [243] No
6 100 50 [-3.750 60 0; -3.616 5 No
7 80 35 [3.25 60 0; 3.116 58.00 No

Generate Scenario Variants Using Excel Spreadsheets - MATLAB & Simulink - MathWorks HZ

‘Seed Sconar’ Ego Spsed 36 11 mva Tare! Spoed 10 s

Ego Speed 60 v Targot Speed 40 m's

- - |
Ego Speed 80 et Spoed rion Fracton i [0 1}
- — - — ‘
Ego Speed 70 3
B e e e -
e -..'I..I I
Ego Speed 80 Vs Targel Speed gt Cutin
=== “ognse = J
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AEB Test Bench for Euro NCAP Scenarios - MATLAB & Simulink - MathWork s gp=
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Generate Variants for Testing AEB Car-to-Car Scenarios

- IFTVAZEIETEL. AEBBYTUAZ B ENERL

YERRRIBER Y FUAV
- "SA AEB CCRs"

« YEBRLIZY T UAIZASAM OpenSCENARIO®ELTH A - AAECCR™

- YFUADNVI-V3VERICEIITH

"SA AEB CCRb"
"SA AEB CCFtap“

Variant for AEB Car-to-car Front Turn Across Path (CCFtap)
Seed Scenario Variant 1

Ego Speed 555 mis Target Speed 16.66 mis Ego Speed 2.78 mis Target Speed 8.33 m/s

e i e e R
0 - 0 = o
®
20 20 I
40 -0
150 “100 0 o P 150 100 s0 0 %

nant 4 Vanas
pee eed Ego Speed 4.17 nvs Target Speed 8.33 m/s
[
| 20
I - |
-150 ~100 50 0 50

Varia

"SA AEB CCCscp”
ot ek e e = "SA AEB CCFhos"
‘B H:- - "SA AEB CCFhol"
e = "VRU AEB Crossing CPFA"
= "VRU AEB Crossing CPNA"
L EanSeeeesiT s Tomes Spoed 25 = "VRU AEB Crossing CPNCO"
:r* = "VRU AEB Longitudinal CPLA"
T = "VRU AEB Turning CPTAfo"
"VRU AEB Turning CPTAfs"
e = "VRU AEB Turning CPTAno"
E — = "VRU AEB Turning CPTAns"
Generate Variants for Testing AEB Car-to-Car
Scenarios - MATLAB & Simulink - MathWorks HZ

nt2

[ Euro NCAPOEZIEY

FUAEIKBIELGER | J .




&8 : Overview of MathWorks AD/ADAS Solutions

*RR: RoadRunner/ RRS: RoadRunner Scenario

. E2EUH-F-4
(hA7,Lidar,GPS,...)
. HWET-F

- CANOYF-%4

<

TS8R
JTUAERBENE

SRYYGPTY E:>

o 0 o

I\

Y=Y FUARG

Driving Scenario

(BMBRR-2R)

RR/RRS
EIFARY FRYTY)

L

o TARER{LHR
« TUEAAVE
(EuroNCAP, ;£38)

OpenDRIVE,OpenSCENARIO

Simulink¥21lL-Y3y 73y kI4-L4

N\
Virtual Environment

Cuboid simulation BEmMETIL

AD/ADAS
FITVALEEF

=ab==/3%0
3L - BEL - EE

AEYIaL-FEE
CarMaker,Carsim,ROS,Python...

@

OSSO7 I IQFEEEHET I

iR (RERR) )
INTA=R I AERA-5RE

HWEE-FOEA

:I Pytorch, TensorFlow, ONNX
] BEFDC/C++EE

N

hV 4

— BRAY - FARAR

4

v’ Polyspace® G 8t

YIPLIAPFVr-o3y
ACC, LKA, B8&E%, B#BEE, V2X, ...

RCP/HIL
Speedgoat

| BBEEOYIIL-VAVER

(o

SEETHR-FLET | |
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