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Why “Truck Platooning™?

« Truck platooning allows trucks to follow
each other closely, thereby reducing air
drag and improving fuel economy.

« Platooning also has the potential to
Increase vehicle capacity on
highways.

= V2V allows the truck platooning to form
an electronically “coupled” two or
more trucks.

Reference: US DoT FHWA 1



https://highways.dot.gov/research/laboratories/saxton-transportation-operations-laboratory/Truck-Platooning
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Design of vehicle platooning controller with V2V communication

MathWorks AUTOMOTIVE CONFERENCE 2022

Platooning longitudinal control
Truck-trailer kinematic model
V2V communication

A simple cuboid visualization At
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Truck platooning reference examples

R2022b R2023a

Truck Platooning with RoadRunner Scenario

+ Lateral Control
RoadRunner Scenario

Truck Platooning Using  Platooning longitudinal  Platooning longitudinal and lateral control
Vehicle-to-Vehicle control « Lateral control by LKA MPC controller and
Communication 3D visualization using linearized truck-trailer lateral dynamics
Simulate truck platooning the Unreal Engine * Simulate the Simulink test bench with
application using V2V * High fidelity Three-Axle RoadRunner Scenario
communication in Unreal Engine Tractor Towing Three-  High-fidelity Three-Axle Tractor Towing
simulation environment Axle Trailer Three-Axle Trailer
« V2V communication * V2V communication
Vehicle Dynamics Blockset Model Predictive Control Toolbox

Automated Driving Toolbox RoadRunner Scenario


https://www.mathworks.com/help/releases/R2023a/driving/ug/truck-platooning-using-vehicle-to-vehicle-communication.html
https://www.mathworks.com/help/releases/R2023a/driving/ug/truck-platooning-with-roadrunner-scenario.html
https://www.mathworks.com/help/releases/R2023a/driving/ug/truck-platooning-with-roadrunner-scenario.html
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https://www.mathworks.com/help/releases/R2023a/roadrunner-scenario/ug/design-vehicle-with-trailer-scenario.html

Add Truck with Trailer to Scenario 2022b RoadRunner Scenario

File Edit View Tools Assets Window Help

PR

‘ Attributes

Vehide (Sedan.fbx)

7 B

Category Car

Mass 1500.00 kg

Max Speed 65.00 m/s

Max Acceleration 5.00 m/s”2

Max Deceleration 5.00 m/s~2

Max Steering Angle 40.00°

oeccir |

2D Editor | Logic Library Browser
l Markings

» l Materials
l Posts

) . Props
l Rail

) l RoadStyles
l Signs

» l Stendils

l Vehides

Y

)
SemiTruck_T SemiTruck_T SemiTruck_T

x
Ad d t k railer02 railer03 railer04
a ru C ibles Attributes | Metadata

© Scenario Edit Tool | Right dick to create new routes or insert nodes into existing routes, MathWorks:



https://www.mathworks.com/help/releases/R2022b/roadrunner-scenario/ug/design-vehicle-with-trailer-scenario.html
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_ateral Control of Truck platoonlng Wlth RoadRunner Scenario

4 Editor - C:\06_Project\Platooning\23a\PlatooningWithRRScenario\RunPlatooningWithRRScenariom -

EDITOR PUBLISH VIEW |4 v O @@0 O L 4 Assets. Window | He

:u: e | H | Compare ¥ EVH o %rﬂ : .:' Profiler V:J s oo ontien l/ S 2 ?f &

New Open Save & print v GoJo. Afind¥ Refactor 7 =i = (& Analyze  Run E”M Advance Run  Step Stop 2

v v v = v [ Bookmark ¥ v Fal » Section P24 Run to End v : P. 7 A " ‘.A:.L‘ Bk Q) H

FILE NAVIGATE ODE ANALYZE SECTION RUN - J $ Lo M - v BN —

RunPlamoning\.‘\/i'meR.Scenario.m T : = - A A < 1 O

16 <@ 5

17 %% Open RoadRunner Scene A Catnues

18 L[] % The scene contains a two-way, four-lane, curved highway road. The road et R

19 % centers and lane markings in this scene closely match a section of curved

20 % road scene provided with the Unreal Engine simulation environment. Open

21 % the scene. Vg ot ten

22 openScene(rrApp, "CurvedRoad.rrscene™)

23

24 [ % copyfile(fullfile(projectRootFolder,"PlatooningWithRRScenario/TestBench/Followerl.rrbeha\

25 % copyfile(fullfile(projectRootFolder, "PlatooningWithRRScenario/TestBench/Follower2.rrbehay

26 - % copyfile(fullfile(projectRootFolder,"PlatooningTestScenarios/RoadRunner/Vehicles/Trailerl

27

28 %% Open RoadRunner Scenario

29 testNum = 1;

30 switch testNum

31 case 1

32 testName = "scenario_Platooning_©01_CurvedRoad";

33 case 2

34 testName = “scenario_Platooning_02_HighCurvature";

35 case 3

36 testName = "scenario_Platooning_©3_DecelAndStop";

37 case 4

38 testName = "scenario_Platooning_04_CutInFrontOfLeader";

39 end

490

41 scenarioName = strcat(testName,'.rrscenario');

42 openScenario(rrApp,scenarioName);

43

44 "~ K% Connect to the RoadRunner Scenario server for co-simulation by using the

45 % createSimulation function, and enable data logging.

46 rrSim = rrApp.createSimulation;

47 rrSim.set( ‘'Logging',‘on'); 2D Editor | Extrusion

s QQllv

49 %% Set the platooning simulation to run at a step size of 0.05.

50 Ts = 0.05;

51 set(rrSim,StepSize=Ts)

52

53 %% Open the follower 1 & 2 models

54 open_system( "Fol lowerl")

S mesteiollonz) Open RoadRunner Scenario

Zoom: 110% UTF-8 CRLF sd 3 adj t 0 existing cont oints. MathWorks 5
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Workflow

Platooning Scenario Scenario
Test Bench | Authoring Simulation
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Workflow

Platooning
Test Bench
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Platooning Test Bench

« V2V Receiver/Transmitter
— Receive the position and movement information of the other vehicles in the platoon
— Transmit ego pose to the platoon

= Platooning controller
— Longitudinal & Lateral Control

= Vehicle model
— High-fidelity Tractor-Trailer Dynamics

Ego pose
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Simulate RoadRunner Scenario with Simulink
Actor Behavior Simulim

Followerl.slx Follower2.slx

Actor Runtime

Compact
Car

RoadRunner

LeaderTruck Followerl Follower2

Scenario
Logic

~—— —— Followers
Truck Platoon —
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Actor Behavior Simulink Model for Follower

|Fo||ower 1|
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Actor Behavior Simuli:i

RoadRjinner Scehario V2V Receiver/Transmitter 1 | 1 |
- Followerl.slx Follower2.slx
[EgoTractarlD) golD actorsinfo actorsinfo
HelperGetTargetActorsAndEgoTrailerlD
HelperV2VTransmitter bsmE
> 15 = allActorRuntime egaTrailerlD| p—— D_. sceneOrigin Tr ac t or 't ral I er
All Astor Runtithe Scene Oggint Platoonlng 6DOF
Get Target Actors and Ego Trailer ID V2V Transmitter . .
Controller Vehicle Dynamics
Follower
PlatooningController (r TractorTrailer6DOF 1)
= DecisionLogic g PackActorPose
o Leader Acceleration Leader Acceleration [EgaTractoriD)] TractorlD
goPose Helper\V2VReceiver bsmOut =====WBSM Trailer Runtime L1l %0
Ego Acceleration [ §- Acceleration ‘
@ sceneOrigin Leader Speed Leader Speed TrailerID Trailer Runtir
Scene Origin
N [EgoTractorDy V2V Receiver
prvees - il -
\ ) Front Acceleration—§* Front Acceleration OQutBus ZEL— Vehicle Info
m imnl
I Origin Tractor Runtime :m]4¢0
Front Position—§#* Front Position = Actor Runtime Tractor Runti
Steering [ —J* Steering
Decision Logic Pack Actor Poses
0% ﬂ%@ goRuntime egolnfo go Pose
helparConwertEgoFomat
Ego =]
Convert Ego Format L Controller y B6DOF Vehicle Dynamics

@

ne

T RoadRunner Scenario Reader

RoadRunner Scenario interfaces

RoadRunner Scenario Writer

10
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Actor Behavior Simulink Model for Follower

|Fo||ower 1|
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Actor Behavior Simulixi

RoadRjinner Scehario V2V Receiver/Transmitter 1 |
- Followerl.six ESEOHOWEr2:SiX
[EgoTractoriD) golD actorsinfo actorsinfo
HelperGetTargetActorsAndEgoTrailerlD
HelperV2VTransmitter bsm=E
> 15 = allActorRuntime egaTrailerlD| p—— g_. sceneOrigin Tr ac t or 't ral I er
All Astor Runtithe Scene Oggint Platoonlng 6DOF
Get Target Actors and Ego Trailer ID V2V Transmitter . .
Controller Vehicle Dynamics
Follower
PlatooningController (r TractorTrailer6DOF 1)
— DecisionLogic 9 PackActorPose
i Leader Acceleration Leader Acceleration [EgaTractoriD)] TractorlD
' I
goPose  Helper\/2VReceiver bsmOut ===mBSM Trailer Runtime %0
Ego Acceleration [ §- Acceleration ‘
@ e Leader Speed Leader Speed TrailerID Treiler Runtifie
Scene Origin
1 [EgoTractorlD] V2V Receiver
prvees - il -
\ ) Front Acceleration—§* Front Acceleration OQutBus ZEL— Vehicle Info
m imnl
I Qrigin Tractor Runtime :ﬂﬂ4%0
Front Position—§#* Front Position = Actor Runtime Tractor Runtithe
Steering [ —J* Steering
Decision Logic Pack Actor Poses
0% ﬂ%@ goRuntime egolnfo go Pose
helparConwertEgoFomat
Ego 7
Convert Ego Format ¢ Controller ) 6DOF Vehicle Dynamics

T RoadRunner Scenario Reader

RoadRunner Scenario interfaces

RoadRunner Scenario Writer

11
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V2V Transmitter and Receliver I ]

Trrnughg | %]
-]

-] -]

2\ liransmitter, \/2\/ Receiver

Sensor Encoder

_ >y a
Target Vehicle #1 Ch. Attributes Release 14 V2X Sidelink
e Y - PSCCH and PSSCH
: pmemas — Throughput LTE Toolbox™

Target Vehicle #2

INS BSM
Sensor Encoder

V2V |
- Leader

Channel

Target Vehicle #n

INS BSM
Sensor Encoder

~Followers
Platooning with V2V

BSM (Basic Safety Message) by SAE J2735

Automated Driving Toolbox 1


https://www.mathworks.com/help/lte/ug/release-14-v2x-sidelink-pssch-throughput.html

Basic Safety Message (BSM)

by SAE J2735

« SAE J2735 - Data and
message set dictionary

= Defines the Basic Safety
Message (BSM)
— Latitude, longitude, Elev
— Speed
— Heading angle
— Steering wheel angle
— Lat, long acceleration
— Vehicle length, width

MathWorks AUTOMOTIVE CONFERENCE 2023

S

INTERNATIONAL-=

SURFACE VEHICLE
STANDARD

J2735% JUL2020
Issued 2006-12
Revised 2020-07

Superseding J2735 MAR2016

(R) V2X Communications Message Set Dictionary

{

BSMcoreData ::
msgCnt
id
secMark
lat
long
elev
accuracy
transmission
speed
heading
angle
accelsSet
brakes
size

}

N I o T WS IR P

SEQUENCE ({

MsgCount,
TemporaryID,

DSecond,
Latitude,
Longitude,

Elevation,

PositionalAccuracy,

TransmissionState,

Speed,

Heading,
SteeringWheelAngle,

AccelerationSet4Way,

BrakeSystemStatus,

VehicleSize

"

!

ML St Tt g S

NPT

et

e e P LW

§

W

For more de

re—

assist application using V2V
communication.

Open

Intersection Movement
Assist Using Vehicle-to-
Vehicle Communication

Design intersection movement

tails

Example

Automated Driving Toolbox™

2022

13


https://www.mathworks.com/help/releases/R2022a/driving/ug/intersection-movement-assist-using-v2v.html
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Actor Behavior Simulink Model for Follower

=l

|Fo||ower 1|

Actor Behavior Simulink

[Platooning Controller|

Longitudinal Cantrol

Followerl.slx

C

Compute State Space Model

Wehicle dynamices matrix C

D >
Leader Acceleration /
o
Front Acceleration L= TI’aCtOI’-tI'aI I er
. i - Platooning 6DOF
m—p EgoFose Ego Speed 'T‘-J 1 1 + Ego Acceleration . .
Ego Pose? Controller Vehicle Dynamics
Compute Ego Speed
> Sum (¢ - - - : N\
Leader Speed PlatooningController TractorTrailer6DOF PackActorPose
@—'Hm Ego p leration Leader Acceleration [EgoTrackriD] TractorlD
Ego Pose1 Spacing il
£ @t Pociti AL PD Contral Trailer Runtime '7“&’0
ot Fastion Ego Acceleration Acceleration | )
’:} Speed Leader Spee! TrailerID Trailer Runtirhe
L - -
Longitudinal Control
(EE R ) q l )
leration—f* Front Acceleration QutBus Li‘é'_ Vehicle Info
[0 [m
1
Curvature Sequence p—— Curvature Tractor Runtime 4’;0
CE—————*{EooAtor B o Position|—f* Front Position = Actor Runtime Trattor Runtiine
Ege Pose HolberCalculataRef La::ralDawamn —* Longitudinal velocity -
elperCalculateReferencePose
RalativeYawAngle — Latoral Pack Actor Poses
ateral
b ———»EgoReferencePath go Pose
el IsGoalReached ——»3
Relative yaw angls Steering angle ——»{_2 )
Steering L Controller y B8DOF Vehicle Dynamics
A Vehicle dynamics matrix A
[ EgoPose  Ego Speed i 4 B Vehicle d ice matrix B H H
Ego Pose3 S cr— A . RoadRunner Scenario Writer
Computs Eqo Speed 2 ario interfaces

Lane Keaping Assist System

Lat

eral Control 14
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Longitudinal control

Aego = C1Qjeqq + (1 — Cl)afront

l_Kl (vego - vlead)

}‘ < (xego xfront)z + (yego - yfront)2>
1

Longitudinal Control
D o o Trade off between lead
Leader Acceleration — car and preceding car
|: 3 } >|1-C1 e y
Front Acceleration L= <__
(@) » EgoPose Ego Speed K1 >[> >+ o f Ego ;:%ration
Ego Pose2 +
Compute Ego Speed <
22 um
Leader Speed
-5 | <Positions]| > Ego velocity will
Egc(’ij’sm o Spacing PD(z) 4’|'/ converge to lead velocity
Front Position PD Control
: Spacing error will
converge to zero
1

2 2
& =L- \/(xego - xfront) + (Yego - Yfront)
Spacing error = ego - preceding car position

15
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Lateral Control

Path Analyzer

(@»), ® EgoActor
Ego Pose

Ego Reference Path

HelperCalculateReferencePose

egoRefPath @ FgoReferencePath

refPath
(defined by RRS)

4

CurvatureSequence

lal

teral

LateralDeviation

relative_yaw

RelativeYawAngle

IsGoalReached

-

Yaw angle
deviation (A6)

&

Ego Pose3

» EgoPose  Ego Speed

Compute Ego Speed 2

VX
al: |

Lateral
deviation

Cor

Steering angle

Inatrix A

Inatrix B

natrix C

MathWorks AUTOMOTIVE CONFERENCE 2023

Steering

g Assist System

Model Predictive Control Toolbox 16
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| ateral control

Lane Keeping Assist System

Lateral Control Using Adaptive MPC
Path Analyzer p 9 P 2
‘
Preview rvatur
CurvatureSequence [t eviewed curvature # Curvature
lane_curvature
Block Parameters: Lane Keeping Assist System X A A
Ego Pose| Lane Keeping Assist (LKA) System (mask) (Iink) A lateral_deviation Late ral deVI ation - .
—# Longitudinal velocity
Keep the ego vehicle traveling along the center of a straight or curved road by adjusting the front steering
angle.
Parameters  Block Veh |C|e mOdeI Wlth e .
ega Linear model from front steering angle (rad) to lateral velocity (m/s) and yaw angle rate (rad/s) . |
Ego Refers — = Yaw angle deviation it | Steoring ant =
Matrices of continuous-time state-space model | Relative yaw angle eering angle
O Use vehicle parameters Steering
AlA <4x4 double> |
p—
® Use vehicle model B8 [24.256;11.797,2.2124;2.0235, | AfF——7—® VVehicle dynamics matrix A
clc <2x4 double> |
Initial longitudinal velocity (m/s) |n.01 | | vx 4\ B ———# Vehicle dynamics matrix B
EQO Posel Transport lag between model inputs and outputs (s) |0 | bl Ehocl s i i)
Lane Keeping Controller Constraints C # \Vehicle dyn amics matrix C
Minimum steering angle (rad) i/ [ Use external source —
Maximum steering angle (rad) E [ Use external source Compute State Space Model - -
. Lane Keeping Assist System |
Model Predictive Controller Settings
Controller Behavior
Sample time (s) |Ts 0.0% ‘ ] 0.0 10
Prediction horizon (steps) |predictionHorizon  1¢ : . bo [
rediction horizon (steps) |predictionHorizon g More robust More aggressive
Cancel | [ help | | Apply Model Predictive Control Toolbox 17



https://www.mathworks.com/help/mpc/ref/lanekeepingassistsystem.html

| ateral control

Lateral Control

Path Analyzer

€5 »
Ego Pose
egoRefPath ——

Ego Reference Path

MathWorks AUTOMOTIVE CONFERENCE 2023

Lane Keeping Assist System

Using Adaptive MPC

Ego Pos¢

(T B
N
3 Previewed curvature
CurvatureSequence | # Curvature
ane_curvature
EgoActor | e
1k werceiain_LATEIAI deviation
LateralDeviation —# Longitudinal velocity
HelperCalculateReferencePose
RelativeYawAngle ————>" o
I Lateral deviation
EgoReferencePath
IsGoalReached f;—=] Yaw angle deviation
g B Relative yaw angle Steering angle
2 Steering
A B \/ehicle dynamics matrix A
I » vx B |———# Vehicle dynamics matrix B
7 - B I helperComputeSSMatrxWrappe
>y 5
/ l4 > >
¢, 1, C|——— ¥ Vehicle dynamics matrix C

i . :
Vo FJ/4 Fys

Compute State Space Model

.

Lane Keeping Assist System

I

Linearized truck-trailer lateral dynamics

Model Predictive Control Toolbox 1s



https://www.mathworks.com/help/mpc/ref/lanekeepingassistsystem.html
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Plant Model - Truck-trailer lateral dynamics

0 0 y
y — mq m, 1
Mx -_ Ax + Bu 0 L —lm, 0 (1'51
M=lo o -1m, I X =1y u= 4]
_ 7M3 2 Y2
zZ =Cx 1 -, -1 -l b,
—
—G-G=C  —GhtGLtGl —Cy — Cs Cals + Csls - -C?
.7.('1 5C1 1t 5(1 561 2 B == Cbl
A= = % 2 ° %y - 10 0 0
0 0 Caly + Csly + Cyly + Csls  —Cylyly — Cslsly — Culf — CslE + Lo c=10 100
X, X, 7 0010
0 —Xq 0 X 0 0 0 1
7 J i x,. forward velocity of tractor is not included in the state vector
s Lw bh—y to make the system linear.
212 J
o A
|
yZ FJ/4 Fys

Linearized truck-trailer lateral dynamics Reference paper



https://conservancy.umn.edu/bitstream/handle/11299/155339/1/Mn-DOT1997-18.pdf
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Actor Behavior Simulink Model for Follower
) [Follower 1| Actor Behavior Simulink

o , V2V Receiver/Transmitter
RoadRunner Scehario FOllowerl_Slx

[EgoTractariD) golD actorsinfo actorsinfo

HelperGetTargetActorsAndEgoTrailerlD

HelperV2V/ Transmitter bsmH Tr ac t or -t r al I er
—— 45 = allActorRuntime egoTrailerlD @ ﬂ—» sceneOrigin PI atO O n I n g 6 DO F

Scene Ofgin1

All Ator Runtithe
Get Target Actors and Ego Trailer ID V2V Transmitter CO n t r 0 I I er Veh | C I e Dyn am | CS
Follower
DecisionLogic PlatooningController TractorTrailer6DOF PackActorPose
[BSM] bsm
Leader Acceleration Leader Acceleration [EgaTracioriD] TractorlD
i goPose Helper\/2VReceiver bsmOut F====nBSM Trailer Runtime L1l %0
Acceleration
H H - Trziler Runtir
'Three-Axle Tractor Towing Three-Axle Trailer EaTetes_ g rederm T

il

Trailer Body 6DOF Three Axles

Vehicle Body 6DOF Three Axles Outgus B —lvenicte o

E
E

Tractor Runtime s‘}o

actor Runtitne

=

lactarfuntmeBus _=»{ Actor Runtime T

Steering

Vehicle Ground Input

Vehicle Vehicle Hitch
Pack Actor Poses

Trailer  Trailer Hitch

=7
=P

Trailer Ground Input

Acceles
>

N
3

N &SN
v

Hitch

[
3

»@ OutBus . Tractor

/NL T

Three-Axle Tractor

)

RRS Writer

Vehicle Dynamics Blockset

20



https://www.mathworks.com/help/releases/R2023a/vdynblks/ug/three-axle-tractor-towing-a-trailer.html
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Workflow

Platooning
Test Bench

—

N\

21
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Workflow

Platooning Scenario
Test Bench | Authoring

22
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Lateral control

RoadRunner Control objective: The truck follows a lane center of a curved road
Scene & Scenarios | while maintaining a predefined space between vehicles in a platoon.

_ _ _ Longitudinal control _ _
scenario_Platooning 02 HighCurvature scenario_Platooning 01 CurvedRoad

How do the Leader car slows down
followers react? g at the start of high curvature

y |

y " 6 High curvature zone X
'~ Leader car slovys down (K, 0= 0.016, R,,;,,=63m) Ul o) e
/ // atthe start of high curvature followers react?

Mild curvature zone
(Kyyax= 0.006, R,,,;;, =167m)

RoadRunner scene equivalent to
Unreal default scene — Curved Road



https://www.mathworks.com/help/driving/ref/curvedroad.html
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RoadRunner Control objective: The truck follows a lane center of a curved road
Scene & Scenarios | while maintaining a predefined space between vehicles in a platoon.

scenario_Platooning_04 CutinFrontOfLeader scenario_Platooning_03 DecelAndStop

2) Leader car slows 1) Disabled car 3) Leader car applies

down to avoid a collision = 77 / R
—3) How'do the — < N SO

-
~ —— followers react? /‘ S ety —

2) Evasive lane cﬁérﬁ\gj‘é“;\\;ﬂ)\l" ow-do-the -
1) Cut-in vehicle to the platoon followers react?

M

\

-y

RoadRunner scene equivalent to
Unreal default scene — Curved Road



https://www.mathworks.com/help/driving/ref/curvedroad.html
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Scenario authoring using RoadRunner Scenario

“How to author scenarios using

scenario_Platooning_03 DecelAndStop

1) Disabled car 3) Leader car applies
= e / an emergency brake

RoadRunner Scenario?”

\\\\/‘\\:\ S -

2) Evasive lane change—— 4) How do.the.
followers react? —

-

- LeaderTruck

m D

| I ()oomss I
e
LJ

I .SK BoxTr... l
m - 0

1«

5

RoadRunner

Scenario Logic

25
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Scenario authoring using RoadRunner Scenario
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Workflow

Platooning Scenario
Test Bench | Authoring

27
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Workflow

Platooning Scenario Scenario
Test Bench | Authoring Simulation

28
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scenario_Platooning 01 CurvedRoad

scenario_Platooning_01_CurvedRoad.rrscenario | R2022b_Update3 | MathWorks RoadRunner R2022b
File

@ Q r A Simulation

——
Simulation Controls
2 1

Pause

acing to Slow Down Simulation

Max Time:

Camera

Camera View Orbit
eaderTruck

Lock to Actor Orientation

o (= )= = |

2D Editor | Logic Playback Output

repared Simulation.

X3

23f3cf2} ) : F

2 2r)
Fol 3 i d

Output Library Browser | Variables Attributes | Metadata | Simulation

© Simulation Tool MathWorks
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scenario_Platooning_02_ HighCurvature

| R2022b_Update3 | MathWorks RoadRunner R2022b

Q Q : j L9 Simulation
&
&

Simulation Controls

v Down Simulation

Max Time:

Orbit
LeaderTruck

ock to Actor Orientation

9806

2D Editor | Logic Playback Output

Simulation,

STARTED -

Follower1.... | S e e ———

X5

Output Library Brs Attributes | Meta Simulation

© Simulation Tool MathWorks
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scenario_Platooning 03 DecelAndStop

scenario_Platooning_03_DecelAndStop.rrscenario | R2022b_Update3 | MathWorks RoadRunner R2022b

Edit View T ssets Window Help

SEY YN B

Simulation

Simulation Controls

Max Time:

Camera View
Actor

to Actor Orientation

90008

2D Editor | Logic Playback

Prepared Simulation.
he actor model

ck The actor X E
he actor model

Output Library Browser | Variables Attributes | Metadata | Simulation

© Simulation Tool MathWorks
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scenario_Platooning 04 CutinFrontOfLeader

Window Help

Sradatio
Q Q rA 0 Simulation
Lo
Simulation Controls
(| 1

Pause

Simulation Prope:

Step Size: Max Time:

Camera View Orbit
Actor LeaderTruck

ock to Actor Orientation

9000

2D Editor | Logic Playback

.roadrunner.GetVariableRe:

Simulation,

X3

Output | Library Bro Variables Attributes | Metadata | Simulation

© Simulation Tool MathWorks
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Key takeaways:
Lateral Control of Truck Platooning With RoadRunner Scenario

- Demonstrated how to design a platooning test bench » Automated Driving Toolbox
model consisting of » Vehicle Dynamics Blockset

: s « Simulink
— Platooning longitudinal and lateral controller
— High-fidelity 6 DOF tractor-trailer model
— V2V communication
= Implemented the platooning lateral controller using » Model Predictive Control
— Lane-keeping assist Model Predictive Control Toolbox

— Linearized truck-trailer lateral dynamics

- Simulated the Simulink test bench with RoadRunner * RoadRunner |
« RoadRunner Scenario

Scenario - RoadRunner Asset Library

33
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Thank you

Please contact me at spark@ mathworks.com
with questions
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