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4\ MathWorks:

Develop Automated Driving Control Systems
with MATLAB and Simulink
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Develop Automated Driving Perception Systems
with MATLAB and Simulink
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Develop Automated Driving Planning Systems
with MATLAB and Simulink
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with MATLAB and Simulink
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4\ MathWorks:

Develop Automated Driving Control Systems
with MATLAB and Simulink

Some common control tasks

Connect to recorded and live CAN data

= Synthesize scenarios and sensor detections
Model vehicle dynamics
Design model-predictive controllers

Design reinforcement learning networks

- Automate regression testing
Prototype on real-time hardware

= Generate production C/C++ code
= Certify for 1ISO26262

MATLAB EXPO 2019



https://kr.mathworks.com/help/driving/examples/forward-collision-warning-with-live-can-fd-and-tcpip-data.html
https://kr.mathworks.com/help/reinforcement-learning/ug/train-dqn-agent-for-lane-keeping-assist.html
https://kr.mathworks.com/help/driving/examples/code-generation-for-path-planning-and-vehicle-control.html?searchHighlight=%22code%20generation%22&s_tid=doc_srchtitle

4\ MathWorks:

Synthesize Driving Scenarios to Test Sensor Fusion wl7a
Algorithms
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Automated Driving Toolbox™
Sensor Fusion Using Synthetic Radar and Vision Data
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https://www.mathworks.com/help/driving/examples/sensor-fusion-using-synthetic-radar-and-vision-data.html

Graphically Author Driving Scenarios

= Driving Scenario Designer

Create roads and lane
markings

Add actors and trajectories

Specify actor size and radar
cross-section (RCS)

Explore pre-built scenarios
Import OpenDRIVE roads

Automated Driving Toolbox™
Driving Scenario Designer Example

MATLAB EXPO 2019
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https://www.mathworks.com/help/driving/ref/drivingscenariodesigner-app.html

4 MathWorks'

Synthesize Driving Scenarios from Recorded Data R2019a

Scenario reconstruction
— Visualize video

— Import OpenDRIVE roads e et
— Import GPS

recorded using the GPS and Iidar sensars

Helper Functions

— Import object lists nelpercetEgoose

This function reads the ego vehicke data from a text
fie and converts into a structure

108 function [egoData] = helperGetfgoData(egoril

189 XRead the zgo vehicle dats from text file

118 filelD - fopen(egoFile);

111 content - textscan(filelD, 'Nf Xf X7');

112 fields « {'lot’,'lon', Time'};

113 egoData » cell2struct(content,fields,2);

114 fclose(filelDd);

115 end .
helperGetNonEgoData X (m)

This funclion reads the processed hdar data from a
text fle and converts mto a structure. The

. T
Command Window K/

< I ¥ |
10| By

Automated Driving Toolbox™
Scenario Generation from Recorded Vehicle Data Example
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https://www.mathworks.com/help/driving/examples/scenario-generation-from-recorded-vehicle-data.html

Integrate Driving Scenarios into Closed Loop Simulations

R2018b

&\ MathWorks:

= Automatic Emergency Braking
(AEB) with sensor fusion
— Specify driving scenario a
— Design AEB logic
— Integrate sensor fusion
— Simulate system
— Generate C/C++ code
— Test with software in the loop (SIL)

simulation
Automated Driving Toolbox™ e
Stateflow® .
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Embedded Coder®
Automatic Emergency Braking (AEB) with Sensor Fusion

MATLAB EXPO 2019
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https://kr.mathworks.com/help/driving/examples/autonomous-emergency-braking-with-sensor-fusion.html?s_tid=srchtitle

4\ MathWorks:

Design Lateral and Longitudinal Model Predictive Controllers

Longitudinal Control

Adsptws Eraws Tordal laing Soreer Fanen Tewi Beach

Adaptive Cruise Control with Sensor

Fusion

Automated Driving Toolbox™
Model Predictive Control Toolbox™
Embedded Coder®

R2017b

MATLAB EXPO 2019

Lateral Control

Lane Keeping Assist with
Lane Detection

Automated Driving Toolbox™
Model Predictive Control Toolbox™
Embedded Coder®

R2018a

Longitudinal + Lateral

Larw Folioming wit Spacing Cortrel
Tout Banch

Mok Hotew ~
| %) e

Lane Following Control with

Sensor Fusion and Lane Detection

Automated Driving Toolbox™
Model Predictive Control Toolbox™

Embedded Coder®

R2018b

12


https://www.mathworks.com/help/mpc/ug/adaptive-cruise-control-with-sensor-fusion.html
https://www.mathworks.com/help/mpc/ug/lane-keeping-assist-with-lane-detection.html
https://www.mathworks.com/help/mpc/ug/lane-following-control-with-sensor-fusion-and-lane-detection.html

Automate simulation tests

= Testing a lane following
controller with Simulink Test
— Specify driving scenario
— Design AEB logic
— Integrate sensor fusion
— Simulate system
— Generate C/C++ code

— Test with Software-In-the-Loop
(SIL) simulation

Simulink Test™
Testing a Lane Following Controller with Simulink Test

MATLAB EXPO 2019

4‘\ MathWorks:
R2018b

Scenarios

Requirements link

J

Simulink Model

~\

_—

Define scenario ID
l and data initialization

|

st asd 411 , :! Plot the results
ts(sltest simout.logsout);

plotiFResylts(

|
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https://www.mathworks.com/help/sltest/examples/testing-a-lane-following-controller.html
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4\ MathWorks:

Develop Automated Driving Perception Systems
with MATLAB and Simulink

Some common control tasks

= Visualize images, detections, and point clouds

R
Perception
= Synthesize scenarios and sensors

- Design fusion and tracking algorithms

Design vision algorithms
Design lidar algorithms
- Generate C/C++ code
Design deep learning networks
- Generate GPU code

MATLAB EXPO 2019
15


https://kr.mathworks.com/help/driving/examples/visualize-sensor-coverage-detections-and-tracks.html
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https://kr.mathworks.com/help/driving/examples/visualize-sensor-coverage-detections-and-tracks.html

4\ MathWorks:

Interactively Label Sensor Data R201/a

. 4\ Ground Truth Labeler - gtlCustomizations — O X
= Get started with the
Ground Truth Labeler
— Label scenes i
— Label regions of interest R
S
— Label lanes b Car
¥ Pedestrian
b Stoplight
» Lane
. Scene Label Deﬁnit‘lon
LUJ Define New Scene Label
Time Interyal Remove Labe! Hr ( r
Sefore you ca \ e oase, Daght by Safibing 0000003 09.00000 10.20000 10.20000 :M [ ": N} E”‘ """"
Automated Driving Toolbox™

Get Started with the Ground Truth Labeler Example
MATLAB EXPO 2019

17


https://www.mathworks.com/help/driving/ug/get-started-with-the-ground-truth-labeler.html

Interactively Label Sensor Data

- Get started with the
Ground Truth Labeler

— Label scenes

— Label regions of interest
— Label lanes

— Label pixels

— Add label attributes

— Create sub-labels

— Group labels

Automated Driving Toolbox™
Get Started with the Ground Truth Labeler Example

4\ MathWorks:

4\ Ground Truth Labeler - gtlCustomizations

T 2
& Zoom Out
Load Save |mport ROl
v w  Labels w ""' ] ﬁl’.‘l
FLE WODE
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.

»
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»
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[T Detaut Layout A9
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MATLAB EXPO 2019
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https://www.mathworks.com/help/driving/ug/get-started-with-the-ground-truth-labeler.html

4\ MathWorks:

Automate Attributes of Labeled Objects R2018b

4\ Ground Truth Labeler - groundTruthLabelingSessian_Expal

= Detect vehicles from

LABEL

monocular camera R - ey
_ o R e o s
— Temporal Interpolation e . e e eas s
— ACF Detector T
— Optical Flow
: : : Select
— Import automation algorithm into region to

track

Ground Truth Labeling App

= Run automation algorithm and
Interactively validate labels

Automated Driving Toolbox™
Automate Attributes of Labeled Objects Example

MATLAB EXPO 2019
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https://www.mathworks.com/help/driving/examples/automate-ground-truth-labeling-for-semantic-segmentation.html

4\ MathWorks:

Evaluate and Compare Metrics for Fusion and Tracking
Algorithms

= Design multi-object trackers - w S —— - -
— GNN + Kalman Filter (KF, EKF, UKF) //" i ” 1 | W
R2017a e e 0
— MHT, IMM, JPDA ) | |
R2018b By .. [

- Evaluate tracking metrics - \'f( - LN :

- Evaluate desktop of A e B
execution time - e
R2019a “ ) B

iensor Flijs::c))n and_}rraftl)(ingMToolboxTM mqj_ II II E: I

utomated Driving Toolbox DZ B M N E._: -_D I_ -U

MATLAB EXPO 2019
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4\ MathWorks:

Design Detector and Tracker for Lidar Point Cloud Data r20le

@ Help - o X

1 LN VI Teack Vebwcles Using Lidlar: From Point Cloud to Track Lint + BOBC ~
= From point cloud , .
to t Kk list Documentation Al Examples  More - Hel
The diagram shows the processes involved in the bounding box detector model and the Computer Vision Toolbox™ functions used to implement

— Design 3-D bounding
b O X d eteCtO r each process. It also shows the properties of the suppaorting class that control each process "

— Design tracker
(target state and
measurement models)

— CONTENTS

HelperBoundingBoxDetector

Ranw point cloud ; Bres trlige powt |/ 1Soi RSN Obstace MLaast b d Ml Clustors

(polntCloud) cloud Ssisadhe ezl il o -
— Generate C/C++ COde Propert XLimits sroundMaxDistance SsgmentationMinDistance MinPointsPerCluster
pary - YLimits sroundReferonceVectorx MaxZDistanceCluster
names ZLimits sroundMaxAnguliarDistance MinZDistanceCluster

for detector and tracker

% Load data if unavailable. The lidar data is stored as a cell array of
% pointCloud objects.

Sensor Fusion and Tracking Toolbox™
Computer Vision Toolbox™

Track Vehicles Using Lidar: From Point Cloud to Track List Example

MATLAB EXPO 2019
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https://www.mathworks.com/help/vision/ug/track-vehicles-using-lidar.html

Design Detector and Tracker for Lidar Point Cloud Data

o L. et T

W L‘V—_) ) Function Call Stack: u

- |2 Step Out :

Continue  Step HelperBoundingBoxDe... ¥ Quit
- (31 | Run fo Cursor Debugging

DEBUG
- From pOInt CIOUd n_vision » TrackVehiclesUsinglLidarExample »
. ‘ 4 Figures - Figure 1
to track list | ] Foure

— Design 3-D bounding
box detector

— Design tracker
(target state and
measurement models)

— Generate C/C++ code
for detector and tracker

Sensor Fusion and Tracking Toolbox™
Computer Vision Toolbox™

Track Vehicles Using Lidar: From Point Cloud to T

MATLAB EXPO 2019

4 A\ MathWorks'

2019

22



https://www.mathworks.com/help/vision/ug/track-vehicles-using-lidar.html

Design Detector and Tracker for Lidar Point Cloud Data

4\ MathWorks:

2019

= From point cloud
to track list

— Design 3-D bounding
box detector

— Design tracker
(target state and
measurement models)

— Generate C/C++ code Visualize
detections and
for detector and tracker tracks

Sensor Fusion and Tracking Toolbox™

Computer Vision Toolbox™
Track Vehicles Using Lidar: From Point Cloud to Track List Example

MATLAB EXPO 2019
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https://www.mathworks.com/help/vision/ug/track-vehicles-using-lidar.html

4\ MathWorks

Design Detector and Tracker for Lidar Point Cloud Data ~ "2°"”®

- & X
- From p loud - - W E
rom point clou P
. o - T Tk AT s S .4_~ = "N v :*‘;f;~..A N
to track list : ase 4
. . S TR FE v T owerk b ueepath » Ecamples b 2019 » driving fuslon vision » TrackVehidesUsnglidarExamg - P
— Design 3-D bounding LT — _ I ———
| | TrackehiclestlsingLidarfsamplemn % | 4 | -
134 al
bOX deteCtor 135 % IMM filter initialization function
. 136 ~ filterInitFcn = @helperInitIMMFilter;
— Design tracker 137
138 % A joint probabilistic data association tracker with IMM Biiter =
(targ et State an d 139@% tracker = trackerJdPDA('FilterinitializationFen',filterInitFcn, ... i il
140 'TrackLoglc’, 'History', ... i
141 'AssignmentThreshold’', assignmentGate, ...
measurement mOdeIS) 142 ‘ClutterDensity’,Ke, ...
143 'ConfirmmationThreshold',confThreshold, ... .
- Generate C/C++ COde 144 'DeletionThreshold’,delThreshold, ...
145 'HasDetectableTrackIDsInput',true,...
for detector and tracker 146 'InitializationThreshold,0)
147
148 % ‘ v
Command Window ®
>> TrackVehiclesUsingLidarExample
Jx Kk>>
Sensor Fusion and Tracking Toolbox™ [ |3 usages o acker found sernt [in 18 Col 1

Computer Vision Toolbox™
Track Vehicles Using Lidar: From Point Cloud to Track List Example

MATLAB EXPO 2019
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https://www.mathworks.com/help/vision/ug/track-vehicles-using-lidar.html

&\ MathWorks:

Design Detector and Tracker for Lidar Point Cloud Data 2017

= From point cloud
to track list

— Design 3-D bounding
box detector

— Design tracker
(target state and

R W Track T4 switches
measurement models) , ¥ =W hetween state models

n lane change
— Generate C/C++ code . 9

for detector and tracker

Sensor Fusion and Tracking Toolbox™ - b
Computer Vision Toolbox™

Track Vehicles Using Lidar: From Point Cloud to Track List Example

MATLAB EXPO 2019

25


https://www.mathworks.com/help/vision/ug/track-vehicles-using-lidar.html

4\ MathWorks:

Design Detector and Tracker for Lidar Point Cloud Data H2019e

= From point cloud
to track list

— Design 3-D bounding
box detector

— Design tracker

(target state and Track T97
raSh coalesces with T44
measurement models) | Sl . intains D after

— Generate C/C++ code separation

for detector and tracker

Sensor Fusion and Tracking Toolbox™
Computer Vision Toolbox™

Track Vehicles Using Lidar: From Point Cloud to Track List Example

MATLAB EXPO 2019
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https://www.mathworks.com/help/vision/ug/track-vehicles-using-lidar.html

4\ MathWorks

Design Detector and Tracker for Lidar Point Cloud Data w201e

4 MATLAB Coder Report Viewer - Chwork\userpath\Essmples\R201 99\ drwving_fuson_wsion| TrackVehsclesUsingLiderxample) codegeniibmeliderTrackes\ htmi\report.midat: o X

= From point cloud
to track list

w MATLAB SOURCE Code o

— Design 3-D boundin [FRHALE | ColTes | mnadarimacecn TnexL i Tracke (1017 mesLigarach x| | | 9 38)
g g E &) mexLidarTracker.m . ; v -.'n-mmubtvumr‘u'nlw PVCT RIS e e e *—!;;L;—-“,-/—x e gy dcut.ﬂo!'
fx mexLidar Tracker 57 // "wexiidarTracker:1@° detectorModel »
bOX deteCtor G ,‘_]“Wuﬂdhqaﬂwﬂ'a'l ? 1f isempry(detectorModel) || isempty(tracker) || isempty(dete 358 44 :“__E__Tni"""“i"fn.:
S fpatondhpte O R A
D . k fx assumbleDetecions ‘; :.: bt:undin;lbox':;-tector model. it : 361 7 ’iﬁla;ﬁi—ifé;“:_ﬁ'
— i ‘ octartadel - reoundingBoxo e : 2L
esign tracker A » }'xl?:tn‘.[-se 751, %min | an AL 8
\ ‘Yiinits',[-5 5}, 2 min ‘ S
Sx removeGroundPlane | ‘ (B & 3 % 364 // mextidarTracker:17 ,
(target state and pie oy HSeguentatlonMinbisiamce: 1.6, % atn 366 detectorsodel GroumdReferencaVectar{p] 1
&) @) helperCalcDetectabiity m 15 ‘MinDetectionsPerCluster’,2,... % min ;: PESECTOrfce B Ot e S AC R C R e
I e helnor(oleNatareahite, ~ IAG |'Moasurementioise’ ,eye(6), ... X moa | “ éﬁ%‘gszﬂ:m::‘;{:i : t
measurement mode S) I [Sroynaiaxpistance’,9:3); Tee G ;; GeEsctorNGaT WoxDistancecuster o3, 05
# B Source Fils -] 10 assignmentGate = [1@ 108); ¥ Assignment threshold; : it mﬁit:(z:ﬁi iﬁi[.:ﬂnﬁ:trmoﬂw‘te‘n "I B9}
. 20 confThreshold « [7 16); % Confirmatlion threshold for N «EgovenicleRadius =/ 3.9;
—_ Gen erate C/C++ COd e w AnstrmoiCouCakaluiolll O el [810]; X Deletion threshald for highp 3. detectorModel.dsInitialized| k0
Y 9 3 Py 2 Ve o 10 G- X Falum.alarm rats ner oot % 73 m'
for detector and tracker pisssimarnih St : R
+ HalperBoundingBaxDetect =
s eesseasanens @ Code generation successful
AR, Generated on:  24-Mar-2019 145922 I
TR Buikd type:  Static Library
: . Toolchain:  Microsolt Visual C++ 2017 v15 0 | nmaka (64-bit Windows)
= Oula : .| Buitd Coofiguration:  Faster Bulds .
« [Emamasanm! » ) '
Sensor Fusion and Tracking Toolbox™ i« =

Computer Vision Toolbox™
Track Vehicles Using Lidar: From Point Cloud to Track List Example

MATLAB EXPO 2019
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https://www.mathworks.com/help/vision/ug/track-vehicles-using-lidar.html

4\ MathWorks:

Develop Automated Driving Planning Systems
with MATLAB and Simulink

Some common planning tasks

= Visualize street maps

- Connect to HERE HD Live Map

= Connect to recorded and live ROS data
- Design path planners

= Generate C/C++ code

MATLAB EXPO 2019
28



4\ MathWorks

Read Lane and Speed Information from R2019a

HERE HD Live Map Data

& MATLAB R201%9

- Use HERE HD Live Map
data to verify lane

Conflguratlons G DD F T vk b usepeth ¢ Bamples » RX01% b driving ¢ UseHEREHDLUveMapDataToVerdfyLaneConfigurationsExample
| UseHEREHDUveMapDataToVerdylaneConfigurationsEasmplem 0 | + - \;mz‘:ﬂ |
— Load camera and GPS data | = =
249
H . . 250 % Create a lane group matcher that cont
- Retrleve Speed ||m It 251 % lane group in the desired map tile. 1
252 % |<matlab:openExample(‘driving/UseHERE _
— 1 I fg 1 253 % HelperLaneGroupMatcher>| class create
Retrieve lane configurations Bl e ke sl =
. . . 255 % It also contains a refereriE R :
— Vlsuallze CompOSIte data 256 % |HelperLinkMatcher| class,) & bt
257 % approach to determine if NG sitior 'i 4 B
258 % boundaries of a lane grougl
259 - laneGroupMatcher = HelperLa -
260
‘Sl & Il.\fih the lana aronn and relative Iﬁ‘v"
Command Window ® *
Use plot TO Vvisuallze Laneropology aata. A ::nneszmmsm
INCREMENT P, WRCAN Magrtrat
> i o= S S
< T > o SNy TS Ukt Cant
"

Automated Driving Toolbox™
Use HERE HD Live Map Data to Verify Lane Configurations

MATLAB EXPO 2019
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https://www.mathworks.com/help/driving/examples/use-here-hd-live-map-data-to-verify-lane-configurations.html

4\ MathWorks:

Read Lane and Speed Information from R2019a

HERE HD Live Map Data

- Use HERE HD Live Map e — E—

. Ch o e S o oot (S i | B3 : o
data to verify lane e NI g ot
CO nfi g u rati O n S > " * -;:\ :- \-Mm.ﬂh Dl.!%m::es » "}1['19;1 D-o".mg » ’Js:‘l&;!’lb;llv-ﬁthU_ﬂ.(:tfhL.mf.'i.aﬂf-qit.ub;:ﬂ:&a'npk -0
& Figwres - HERE HD Live Map B pmple
. Load Camera and GPS data égel)zhikﬂ‘}lwmbﬂﬂol-ﬂdw HERE HD Live Map Example i: - lT —
287 3% Visu —l Lina Grotp 1y |
. .. 288 % The m 1=
— Retrieve speed limit I
] . . 290 ‘i#. l"‘.‘.‘lv!;-il := |
— Retrieve lane configurations |2 ullE |
. . . 293 % ‘ = ‘
— Visualize composite data =+ TR e
29 b |<mat {20m l’:l M-:‘.r;:‘n:'::::‘mr’m.
296 % Helpe RJJ (":.‘:“-mm wL:w
;:; : F]{]‘;“ Timastamp Spaed Limat
290 — hdlmOT 22:11:25 35
jz? 4 o Lone Types nndSomd.s
302 - chro '
- e it |
r” -| By snpt la 287 Col 1

Automated Driving Toolbox™
Use HERE HD Live Map Data to Verify Lane Configurations Example

MATLAB EXPO 2019
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https://www.mathworks.com/help/driving/examples/use-here-hd-live-map-data-to-verify-lane-configurations.html

Automated Parking Valet

= Design automated parking
valet path planner

— Inflate cost map for collision
checking

— Specify goal poses
— Plan path using Rapidly exploring
Random Tree (RRT?*)

Automated Driving Toolbox™
Automated Parking Valet Example

MATLAB EXPO 2019

R2018¢

- | Automated Valet Parking

x|

| | A2 | 1 1 1
40—
o \

P

L L ] ]
I I 1 I 1 1
10 20 30 40 50 60

X

U
70

4\ MathWorks:
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https://kr.mathworks.com/help/driving/examples/automated-parking-valet.html

Automated Parking Valet

= Design automated parking
valet path planner

— Inflate cost map for collision
checking

— Specify goal poses

— Plan path using Rapidly exploring
Random Tree (RRT?*)

Automated Driving Toolbox™
Automated Parking Valet Example

MATLAB EXPO 2019

4\ MathWorks:

R2018¢

- | Automated Valet Parking ¢ |

TT Tl lell | .

L h /

'I | ‘| | |l | |'| |l| | I
10 20 30 40 50 60

X

L)
70
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https://kr.mathworks.com/help/driving/examples/automated-parking-valet.html

4\ MathWorks:

R !
Automated Parking Valet with Simulink m20leh
- Design automated parking
valet path planner and e
controller e et :
— Design lateral controller a T TN RITT T
(based on vehicle kinematics) | ]
— Design longitudinal controller  |" [ ———= & | : T re==t b
(PID) == =
— Simulate closed loop with SEmEE 1N NEWE G = ‘"""
vehicle dynamics - :'"‘_I ] S ] r.__.
1 =T
5 1
Automated Driving Toolbox™ - s P

Automated Parking Valet with Simulink Example

MATLAB EXPO 2019
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https://www.mathworks.com/help/driving/examples/automated-parking-valet-in-simulink.html

Develop Automated Driving Systems

with MATLAB and Simulink

Simulation Integration

MATLAB EXPO 2019

Some common integration tasks
Synthesize scenes and sensors
Call C/C++ code
Call Python code
Co-simulate through FMI/FMU
Co-simulate through ROS
Co-simulate with Unreal Engine
Co-simulate with third party tools

- Automate regression testing

4\ MathWorks:

35



4\ MathWorks

Integrate with ROS

I;;agmummmn-yu fmﬂ LN & 'Mm
T7AIE MR(E BTNV, WAL Y—AAT FRIM2H0 2] | 27504 M(E BRO BAQ Y- FRIRT DeraanTo s |7 = 2
DEWe b SS0eL- G 08 d0ads b AS0DEL- G 0B =0 '
Segmented Pont Cleud i
SE——
‘ = 25uA Ry 8 P
Connect to a ROS Network BIREMAT 72 4 7 A AT Bk 88 J
Communicate via ROS to S e | MATLAB EXPO Japan 2017
integrate with externally ARt 271 e 41 .
authored ROS components Ty e
Robotics System Toolbox™
More Information about ROS-MATLAB Interface :
MATLAB EXPO 2019 https://www.mathworks.com/academia/student-competitions/tutorials-videos.html

36


https://www.matlabexpo.com/content/dam/mathworks/mathworks-dot-com/images/events/matlabexpo/jp/2017/c4-osaka-university-autoware.pdf
https://www.mathworks.com/academia/student-competitions/tutorials-videos.html

4\ MathWorks:

Simulate Integration of Controls and Perception Systems

Lane Following Control with
Sensor Fusion

Model Predictive Control Toolbox™
Automated Driving Toolbox™
Embedded Coder®

R2018b

MATLAB EXPO 2019
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Visual Perception Using Lane-Following Control with
Monocular Camera Monocular Camera Perception
Automated Driving Toolbox™ Model Predictive Control Toolbox™

Automated Driving Toolbox™
Vehicle Dynamics Blockset™

R2017a R2018b
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https://www.mathworks.com/help/mpc/ug/lane-following-control-with-sensor-fusion-and-lane-detection.html
https://www.mathworks.com/help/driving/examples/visual-perception-using-monocular-camera.html
https://www.mathworks.com/help/mpc/ug/lane-following-control-with-monocular-camera-perception.html

4\ MathWorks:

Simulate Lane Following Controller olch
with Vision based Perception
- Lane-following control -
with camera perception LA tReAT g e B T ol
— MATLAB perception :
- Lane boundary detector . o ey [
- Vehicle detector | —— —— [
— Simulink controller | j “"m el R Bt B
- Lane follower — il gil(is
- Spacing control Pl I e Ve{;'.‘;!‘i :\iﬂrﬁ%gel NI
— Add Simulink vehicle model CHl j ,...‘..‘.... —
: Controller

— Synthesize ideal camera .
Image from Unreal Engine (Simulink)

Automated Driving Toolbox™

Vehicle Dynamics Blockset™
Lane-Following Control with Monocular Camera Perception Example



https://www.mathworks.com/help/mpc/ug/lane-following-control-with-monocular-camera-perception.html

4\ MathWorks:

MathWorks Can Help You Customize MATLAB and
Simulink for Your Automated Driving Application

. f =
é  VOYAGE ]
> | \ A . € > =
| - .

Voyage develops MPC Autoliv labels ground truth Ford tests algorithms with
controller and integrates lidar data synthetic Lidar data from Unreal
with ROS - Joint presentation with Autoliv Engine

2018 MathWorks Automotive = SAE Paper 2018-01-0043 Joint paper with Ford

Conference 2018 MathWorks Automotive = SAE Paper 2017-01-0107

MATLAB EXPO 2019 Conference
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&\ MathWorks:

Develop Automated Driving Systems
with MATLAB and Simulink

Simulation Integration

Discuss your application with a

. MathWorks field engineer to help you
Perception _
— structure your evaluation
A 4
e = Understand your goals
i « Recommend tasks

=  Answer questions

Control

MATLAB EXPO 2019
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