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J SpeedBump Actions.rrscenario | 22a Project | MathWorks RoadRunner R2022a - ] X

File Edit View Tools Assets Window Help

Y

Simulation

Simulation Controls

1l
PaLke

Time: 1.640s

M| Enable Pacing to Slow Down Simulation
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Distance 5.000

Height
2D Editor | Logic Playback Variables
Name
Hatchback_InitialSpeed
Car_NumLanesToChange

Car_LaneChangeDirection Leftof

Car_DistanceBehindSpeedBump -17.98385

= Hatchback
() 14.0mis
Output | Library Browser | Variables Attributes | Metadata | Simulation

Simulation Tool MathWorks*
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File Edit View Tools Assets Window Help
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Attributes

Route Parameters

% 3 *y Name CompactCar Route
—_—\ S £ $ ;&
)i Q E > | ) Lane Change Distance
X ?ad]ua | Route Segment Parameters
@ A b3 o+ 2 N - o i\ 0, \ <
" ﬁ H Q& ?ﬁ 1E ( ! v \ g " 5 v 3 . " ol z . Freeform
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Curve Type Clothoid Spline

=  Euro NCAP 7 . R
(@ ﬁﬁ' g}I‘K' @ ﬁﬁ E g& =1 » Computed Arc Radius ~ 9.00 m

clothoid-arc-clothoid)

Clothoid Proportion 45%

2D Editor | Library Browser Circular Arc Angle
|

n emblies \ Clothoid Angle

W Behaviors

M suildings Vehicle Te Ambulance CementTr

2 xtures uck

B pamage

B Extrusions _ [ E—
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B MuscleCar DeliveryVan GariiEaTr PickupTruck  SchoolBus

l Posts = N PN

Output | Library Browser | Variables Attributes | Metadata
Scenario Edit Tool | Right click to create new routes or insert nodes into existing routes. MathWork
T T
Part 1 (clothoid) Part 2 (constant radius) Part 3 (clothoid)
B, E=6.00m o Test speed StartRadiusR1 End RadiusR2 ~ Angle | StartRadiusR2 | EndRadiusR2  Anglep | StartRadiusR2 EndRadiusR1l  Angle a
200m [m] [m] [deg] [m] [m) [deg] [m} [m] [deg]
s - . 10 km/h to Farside 1500 9.00 ED.GZ 9.00 9.00 48.76 9.00 1500 20.62
~ Trajectory of pedestrian dummy H-point A o @ A 3
= Axis of centerline of Vehicle under Test K RP - - 15 km/h to Farside 1500 11.75 2093 11.75 11.75 48.14 11.75 1500 2093
G=100m

tances B 20 km/h to Farside 1500 14.75 21.79 14.75 14.75 46.42 14.75 1500 21.79
Dummy H-point, start to 50%-impact
Dummy acceleration distance (walking) B_ E=9.50m = 10 km/h to Nearside 1500 8.00 22.85 8.00 8.00 4430 8.00 1500 22.85
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Attributes | Metadata

Scenario Edit Tool | Right click to create new routes or insert nodes into existing routes. MathWorks*
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Export to ASAM OpenSCENARIO
RoadRunner Scenario R202 20
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</StartTrigge

<Condition name="Start Condition of Event_ Vehicl
<ByValu ondition>

e2" conditionEdge="

<SimulationTimeCondition value="0" rule="greaterThan'

/EyVal ueCondition>
</Conditio
</Con Ilt o

="Event_Vehicle2_2" priority="overwrite"
name= Speed Actxon VehxcleZ L2~
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do parallel:
ego.drive () with:
along (sedan__ route)
speed (l6. 66mps, at:
serial:

cut-in__wvehicle.drive () with:
along (sedan2 route)

speed (S5.5mps, sl
until (cut-in__ v
parallel:
cut-in _ wvehicle.
cut-in__vehicle
speed (lSmps ]
with:
until (ego.time |

start)
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https://www.mathworks.com/help/roadrunner-scenario/ug/export-to-asam-openscenario.html
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Simulate RoadRunner Scenarios with Actors Modeled in MATLAB

RoadRunner Scenario, Automated Driving Toolbox™

~ Scenario Simulation

MATLAB

Simulink.ScenaricSimulation | Create access, and conirol scenario simulation

~ Actor Modeling

convertToStruct Convert actor to MATLAB structure
get Get scenario or static attribute of actor
getAction Get actions associated with actor
getAttribute Get runtime attribute of actor
setattribute Set runtime attribute of actor
getAttribute Return static attribute of actaor

obj.mScenario5SimulationHdl =
Simulink.ScenarioSimulation.find{ ...

'ScenaricSimulation’, "SystemObject', obj);

obj.mActorSimulationHdl

LA

‘ActorSimulation’, “SystemObject', obj);

obj.mActor.pose = ...
cbj.mActorSimulationHdl.getAttribute( ' Pose’);

obj.mActor.velocity =
obj.mActorSimulationHdl.getAttribute( 'Velocity

2022

Simulink.ScenarioSimulation. find{ ...

L
L
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https://www.mathworks.com/help/driving/ug/co-simulate-roadrunner-with-agents-modeled-in-matlab.html
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{ Find ¥
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RUN Simulation Controls
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NAVIGATE
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» D: » Gitlab » roadrunner-scenario-adt-intro » SpeedActionFollowerWithRRScenario » e Forward
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| SpeedActi

llowerWithF E le.m | SpeedActionFollower.m + ]

Polyline Self Actor
Evaluator Runtime

248 % at a rate of 3 m/s2 until it achieve same speed as LeadCar. - @
249 %%

250 % Start the scenario and wait for the simulation to complete.

251 rrSim.set('SimulationCommand', 'Start');

252 while stremp(rrSim.get('SimulationStatus'), 'Running')

253 pause(1); - Y | 0 Max Time: | 1000.000 sec
254 end %
255 %%

256 % Read the logged data using the get method of |Simulink.Scenari
257 % object.

I}258 data = rrSim.get('SimulationLog');

259 %%

260 % Use the |helperVisualizeSpeedFollowerVelocityProfile| function
261 % simulation results.

262 hFigResults = helperVisualizeSpeedFollowerVelocityProfile(data, 1
263 %%

264 % Close the figure.

265 close(hFigResults)
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Speed Action Follower with RoadRunner Scenario
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Trajectory Follower with RoadRunner Scenario Test Bench |

File Edit

nulati

Simulat

Path Reference
Action § Pose

Time:  1.160

Enable Paci

Vehicle
Dynamics

20 Editor | Logic Pl

o Speed Action

¥ Sor A Furine

Actor Poses

[P

Tt Aok o
Vs B Variables Attrib Mete Simulation

Simulation Tool
4\ MATLAB R20222

HOME EDITOR PUBLISH = [ ! D@ I & Ssionin
Eo s I~ ] » D: » userpath » work » Examples » R2022a » autonomous control » TrajectoryFol ampl M
Workspace Current Folder Command Window ® utonomous
29 1 = > . ~lE] | - |
- \ [y 1 % |rrsim| is the |Simulink.ScenarioSimulation| object. Use this cbject t e TEhRR P L

7N - % set variables and to read scenario-related information. 146 rrSim. set("SimulationCommand” H -9

sy . 147 while strcmp(rrSim.get("SimulationStatus"),"Running")
N %% Simulate RoadRunner Scenario 118 pause(1);

A ‘I R LTS 1"5 /I"'I\ l % When |egoBehavior| is unspecified, the ego vehicle uses the built-in . . L

I [N AN I I 1 I ~ 15N I % behavior of the RoadRunner scenario. Clear the |egoBehavior| variable 150 3
2 use the built-in behavior. 151 % Use the |helperVisualizeVelocityProfile| function to visualize the

152 % velocity profile using the SDI. The |helperVisualizeVelocityProfile|
. . ~ ~ [N _ X . B o 153 % function also plots lane centers and the ego vehicle trajectory. The
rL A IIRpp.setScenariovariable ("egoBehavior”, 154 % |helperVisualizeVelocityProfile| function takes |rrSim|, the ego actor
L -LX-L X I g — I N ) Connection status: 1 155 % ID, and the signal name for SDI as inputs.

Connected to RoadRunner Scenario server on localhost:49327, with client s

I W — 8y A — Lra e 157 helperVisualizeVelocityProfile(rrSim,1, "Built-in")

> \ ~ ~ &> Y 158 hFigSDI = Simulink.sdi.snapshot;

ScIEmiF z, F (SLPRiE : S, =8 :

NN ~ -| Busy |Zoom: 90% [uTr-s [iF [ script [ln 146 col 40

- (FEMXLEER

Trajectory Follower with RoadRunner Scenario
RoadRunner Scenario, Automated Driving Toolbox™ R202 20
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https://www.mathworks.com/help/driving/ug/trajectory-follower-with-roadrunner-scenario.html
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SIMULATION DEBUG MODELING FORMAT

TrajectoryFollowerRRTestBench

® TraJECtOWF‘)"OWEFRRTeStBI ["&] Block Parameters: Path Actions X

RoadRunner Scenario Reader

Model Browser

Reads the selected topic type from RoadRunner Scenario

g
Parameters
Topic Category | Action -
Action Type |Path Following hd

Change Behavior Parameter
Filter |Self |Lateral Offset
Path Following

Sample time |speed Change

Ii Lane Change
: - New Self
Vehicle

Self Vehicle Pose

Pose

L , i .

) E] Block Parameters: Self Vehicle Runtime % E] Block Parameters: New 5Self Vehicle Runtime X

Vehicle Runtime i e
ReadRunner Scenario Reader e L B T :H}o
r. | Reads the selected topic type from RoadRunner Scenario Writes selected topic_type to RoadRunr_'ler Scenario. Before you use this block, load the e
P - - ses by using the load function
v =
= Parameters BusVehicleRuntime N
; w = ActorRuntime
Ti Act
O opk Coegory [Actor . gory [Acir 3
@ Al Actor Runbime Actor Type |"'I'E|"|i':IE L la |\||"E|"Iide - |
] ; =— Pose
[ﬂ Topic |Veh|de Pose lhicle Pose - |
2 Fiter | Self == Velocity
» | E .
— AngularVelocity
Read FixedStepAuto
Y = NumWheels o
= WheelPoses
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Controls

RefPose

CurPose
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Lateral

Direction Controller SteerCmd
Stanley

Curvature

CurrYawRate

CurrSteer

Lateral Controller Stanley
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Controller
Direction Stanley
DecelCmd
Reset
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Vehicle

Dynamics

New Self
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Decal
DecelCmd
Gear
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| Trajectory Follower with RoadRunner Scenario Test Bench |

Path

Reference [ B
Pose T = S e
Vehicle

Dynamics

Rt Posion  Cuboid Pasiion

Action
Adapter

(oT

Palh Actions

ENU to NWD

Lateral Metrics
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New Self

I B Vehicle
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