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What MathWorks customers are telling us about
ROS...

““ Simulink + ROS allowed us to deploy a Level 3

& \\/// voyage autonomous vehicle in less than three months. 7
-7 — Alan Mond, Voyage

€€ By combining various toolboxes of MATLAB, it is easy
to develop advanced technology-based applications
that are difficult to build with ROS alone ?’

— Masaru Ken Morita, Yaskawa Electric Corp.

14
.. ROS looks popular for industrial automation. How
can | get started.”?

— Lead Mechanical Engineering Manager, Industry Equipment
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Introduction

"AutomatedParkingValetAlgorithm.h"
"AutomatedParkingValetAlgorithm_private.h"

int32_T div_s32_floor(int32_T numerator, int32 T denominator)
{

int32_T quotient;

uint32_T absNumerator;

uint32_T absDenominator;

uint32 T tempAbsQuotient;

boolean T quotientNeedsNegation;

if (denominator == 0) {

quotient = numerator >= 0 ? MAX_int32 T : MIN int32_T;

Divide by zero handl

} else {
absNumerator = numerator < 0 ? ~static_cast<uint32_T> (numerator) + 1U :
‘ O d e static_cast<uint32_T>(numerator); -
absDenominator = denominator < 0 ? ~static_cast<uint32_T>(denominator) + 1U
static_cast<uint32_T>(denominator):;
quotientNeedsNegation = ((numerator < 0) ! (denominator < 0));
tempAbsQuotient = absNumerator / absDenominator;
if (quotientNeedsNegation) {
absNumerator %= absDenominator;
if (absNumerator > 0U) {
tempAbsQuotient++;

}

quotient = quotientNeedsNegation ? -static_cast<int32_T>(tempAbsQuotient)
static_cast<int32_T>(tempAbsQuotient);

return quotient;

void AutomatedParkingValetModelClass::APV_emxInit_real T (emxArray real T T
= T & 110 **pEmxArray, int32_T numDimensions)

]
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Roles and Goals of Code Generation

User design in
high level / General purpose
domain specific programming
languages languages

C code

AT C++ code

Code
‘ HDL code

Generator
PLC code

GPU code

Roles
Acceleration
Production
Verification

Goals
Correct
Efficient
Customizable
Certifiable
Readable
Scalable
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Design software once, deploy to many targets

Migrate your existing tested componentsto new architectures while

reusing existing workflows

E / SlmullnkA'a /DT_TDT_TD ] E

— o mm =
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N o _____. / |\ Basic Software
Legacy ECU AUTOSAR Classic
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AUTOSAR Adaptive / ROS / DDS
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Automated ROS Code Generation

A\ MATLAB R2022a

HOME

Search Documentation
= = ¢ i Hz, variable > (& Analyze Code B} Preferences & (a7 % Community
S L] I [ FindFiles & . S ta & 5 & =
New New New Open ({5 Compare Import Clean BYEEUTER | ) T it | = pe | gy el T
Script LiveScript = v Data Data [% ClearWorkspace > |~ (55 Clear Commands ~ - - -
FILE

Ml Paraliel ~ [El Learn MATLAR D e S kto p
VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES
G Hal A

» C: » Users » yjlim » OneDrive - MathWorks » Documents » MATLAB » Examples » R2022a » ros » FeedbackControlOfAROS2enabledRobotExample »
Current Folder

. .
@ | |[&] Live Editer - C\Users\yjlim\OneDrive - MathWorks\Decuments\MATLAB\Examples\R2022a\ros\FeedbackControlOFAROS2enabledRobotExample\FeedbackControlGfAROS2enabledRobotExample. mix S I r T ] I I | a t I O r ]
Name <2 [ GenerateAStandaloneROS2NodeFromsimulinkExample.mix connectToROS2.m FeedbackControlOfAROS2enabledRobotExample.mix +

@ [ +bus cony fens ROS 2 message transmission). The /odom topic conveys location information, and the /cmd_vel topic conveys velocity
m _ slpg = EL)

W) ExampleHelperSimulationRateControl.m commands. B

5] FeedbackControlOFAROS2enabledRobotEcample.mix

7 1obotROS2FeedbackControlExample.si

ROS 2 Node
b Feedback Controller in Simulink

Topic: /odom
MessageType: nav_msgs/Odometry

Topic: /emd_ve
Message Type: geometry,

New te MATLAE? See resources for Getting Started.

Je > 1

robotROS2FeedbackControlExamplesh (Simulink Model)

Model version: Preview:
5.0

Saved in Simulink version:
R2022a

Last modified by:

The MathWarks, Inc.

(no/HESEiprrakiVatlames
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Bridging ROS / ROS 2 with MATLAB and Simulink

a ~ -~ N
ROS == =
Perception 0‘ ]
ROS
MATLAB
Planning & g #
decision ==
kG
@ Captes Simulink ROS/ROS2
 nodes )
i . hardware
N\ Windows/Mac/Linux P Csbog = Linux ) X
4\ —
/ ROS 2
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Bridging ROS / ROS 2 with MATLAB and Simulink

j - ; -
ROS
- ' ©°| Perception "
@ ROS ROS 2 _
MATLAS \ “~onnectio '
Planning & \>( /D/ # Simulator
~
decision _— Sso — b
> 4 J =
R == = = = == == #  ROS/ROS2
@ CO“TfOl SImUlInk 9 ROS nOde nodes ) Red|
generation ¥ (___hardware
Standalone C++ code bag =
N Windows/Mac/Linux generation ro-bag r— Linux p \
e N
- ROS
[ % : ROS 2
I I
 — > 2 i T —
@ Offline analysis C J
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C++ ROS Code Generation from Simulink

Robot Operating System (ROS)
Robot Operating System 2 (ROS 2)

*} signFollowingROS_deploy * - Simulink

MODELING

SIMULATION DEBUG

ROS Metwork | Robot Operating System (ROS)

@ Select Another Hardware Board

Deploy to Remote Device (192.168.141.... TeriEre

<, Test Connection Settings

CONNECT

. Get Hardware Support Packages

signFollowingROS_deploy

@® | |"a|signFollowingROS_deploy P

Model Browser

B ®

Sign Detection and Tracking with TurtleBot 3 (ROS

Copyright 2021 The MathWorks, Inc.

y/ industrial
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& Configuration Parameters: signFollowingROS_deploy/Configuration (Active) - O X
Solver Hardware board: Robot Operating System (ROS) A4
Data Import/Export Code Generation system target file: erttlc
Math and Data Types . . . .

» Diagnostics Device vendor: Generic * | Device type: |Unspecified (assume 32-bit Generic) -
Hardware Implementation » Device details
Model Referencing
£ Cenfiguration Parameters: mynode/Configuration (Active) — O x
»
»
Solver Hardware board: |Robot Operating System (ROS) x
Data Import/Export Code Generation system target file: erttlc
Math and Data Types r —
» Diagnostics Device vendor: |Generic | * | Device type Inspecified (assume 32-bit Genernc) -
Hardware Implementation ) AMD
ardwal e_ mplementatiol » Device details 4o, Compatible
Maodel Referencing Altera
— Simulation Target Hardware board Analog Devices
» Generation Atmel
» Qperating ¢ Freescale
- Infineon
Generation Intel
» Target hard )
e Microchip
NXP
RISC-W
Renesas

STMicroelectronics
Texas Instruments
ASIC/IFPGA

Custom Processor

oK Cance Help
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C++ ROS Code Generation@from Simulink

Build
Model
DEPLOYMENT |
¥4 signFollowingROS_deploy * - Simulink L - X
hE I
MODELING [EEER E I = 5 o B (v}
Localhost H e L e

Ul ul L L X R3

—— Remote Device (192.168.141.222) e Model Run i

Deploy to Remote Device (192.168.141.... ~ Taware 0 MATLAB - Build

»*_ Test Connection Settings . ~ | Workspate ipace =
- "ﬂh Manage Remote Device Model
CONNECT - REVIEW RESULSE . DEPLOYMENT
o signFollowingROS_deploy = o
2 p224 I 5
£ | ® |[*alsignFollowingROS_deploy P )| % E f M g
% Build Build & Build & & 3
=K Sign Detection and Tracking with TurtleBot 3 (ROS Rlads) s Run z
=]
E2 _ g
Copyright 2021 The MathWorks, Inc. |— )
¥4 Connect to ROS device X

To connect to the ROS device, specify its address, your
username, and your password. The generated ROS node
will be deployed in the given Catkin workspace folder.

Device address: |192.168.141.222 |

Username: \user |

Password: ‘-o..-oo. |

Remember my password

ROS folder: ‘foptjrosl melodic |

Catkin workspace: |~/catkin_ws |

OK Cancel Test
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C++ ROS Code Generation from Simulink

*ﬁ signFollowingROS_deploy * - Simulink

SIMULATION DEBUG MODELING FORMAT ROS APPS
ROS Metwork | Robot Operating System (ROS) @ =
[=]—}

Deploy to Remote Device (192.168.141.... UerioEne Control - Stop Time |inf

2% Test Connection Settings Panel

CONNECT PREPARE RUN ON HAR

5 signFollowingROS_deploy
£ | ® |[*alsignFollowingROS_deploy P
T
B
=

B ®

industrial
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Sign Detection and Tracking with Tur

Copyright 2021 The MathWorks, Iz

£ Configuration Parameters: rebotR0S2FeedbackControlExample/Configuration (Active)

Q

Solver
Data Import/Export
Math and Data Types
» Diagnostics
Hardware Implementation
Model Referencing
Simulation Target
¥ Code Generation
Optimization
Report
Comments
Identifiers
Custom Code
Interface
Code Style
Verification
Templates
Code Placement
Data Type Replacement
Caoverage
» HOL Code Generation

Target selection

System target file:  |erttlc

Description: Embedded Coder

Language C++

Language standard: |(C8S/C80 (ANSI)

Build process

Generate code only

Package code and artifacts

Zip file name:

Browse...

- Generate GPU code

Specify.external ROS packages as dependencies.

Build configuration: |Specify
Tool Options

Build Type Release

Required Packagas “

Include Directories
Link Libraries
Library Paths
Defines

CMake Target Type | Executable

Code generation objectives

Prioritized objectives: Unspecified

Set Objectives...

o

|| Cancel H Help || Apply |
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C++ ROS Code Generation fr imulink

% signFallowingROS_deploy * - Simulink

9} signFollowingROS_deploy * - Simulink
SIMULATION MODELING

SIMULATION MODELING ROEN + (Roboro o< 05
etworl obot Operating System {{ hd
& = - @ e
ROS Network | Robot Operating System (ROS) ~ @ Deplayto | Remote Device (192.168.141...  ~ il Hardware Control |7 | StopTime | inf Monitor MATLAB v Build
Z, Test Connection Settings Panel &Tune v  Workspace Model ~
Hardware CONNECT PREPARE RUN ON HARDWARE REVIEW RESULTS DEPLOY
Settings I signFollowingROS_deploy = || g
b4 - =]
2 | @ [PalsignFollowingROS_deploy ¥ hd g
o = =]
. i i 3 ~l g
5 signFollowingROS_deploy z | & . ?1
g IsNew geometry_msgs/Twist e
2l & . . [ | -
£ | ®© |[*alsignFollowingROS_deploy \ B = ~ /= ¥ mask || | -~
o - >
B
= Q Diagnostic Viewer
£3 10:44 PM: ROS Device v | @ 0
1. Pinging device "192.168.141.222".

Successfully pinged device.
2. Establishing connection to device "192.168.141.222" at S5SH port 22. Connecting with username ‘user’.
Successfully connected to device.

3. Testing privilege level of user 'user'.
The user has administrative privileges (sude requires password). Both single-tasking and multi-tasking models can be deployed to the device.

4. Detecting installed ROS distribution.

Checking in folder '/opt/ros/melodic’.

Found ROS distribution 'MELODIC' in folder '/opt/ros/melodic’.
5. Verifying Catkin workspace in '~/catkin_ws'.

Folder exists.

Folder is writable.

Folder contains a valid Catkin workspace.

6. Disconnecting from device '192.168.141.222".

Done with connection test.

1ew diagnostics
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C++ ROS Code Generation from MATLAB

Deploy MATLAB function as a C++ ROS code using MATLAB Coder

functio? myNode cfg = coder.config('exe');
% Copyright 2621 MathWorks Inc. cfg.Hardware = coder.hardware(...

'Robot Operating System (R0S)');

sub = rossubscriber('/point', 'geometry msgs/Point',...
@callback,...
'DataFormat’, 'struct');

fprintf('Created %s subscriber\n', sub.TopicName);

while (1)
fprintf("Node is alive..\n"); codegen('myNode.m", '-config',cfg)
pause(3);

end

end % myNode

C++ ROS Node

% Subsriber callback function

function callback(~,msg)

fprintf("(X,Y,Z): (%Ff,%f,%f)\n",msg.X, msg.Y,msg.Z);
end

ROS-Industrial Consortium Americas

industrial

> consortium
americas




C++ ROS Code Generation from MATLAB

MATLAB Code C++ Code

void myNode()

{
coder::ros::Subscriber sub;
function myNode coderTimespec b_timespec;
% Copyright 2021 MathWorks Inc. char varargin_1[7];
if (!isInitialized myNode) {
sub = rossubscriber('/point’', 'geometry msgs/Point’',... myNode_initialize();
@callback,... }
'DataFormat', 'struct'); sub.matlabCodegenIsDeleted = true;
codegen sub.init();
fprintf('Created %s subscriber\n', sub.TopicName); for (i”t'i{a}é 1< 65 i++) { '
while (1) varargin_1[i] = sub.TopicName[i];
fprintf("Node is alive..\n"); } ) . 1
pause(3); Vafargln_l[ﬁ] = '"\xe0"'; _ .
end printf("“Created %s subscriber\n", &varargin_1[0]);
fflush(stdout);
. while (1) {
end % myNode printf("Node is alive..\n");
fflush(stdout);
% Subsriber callback function if (pauseState == 0) {
function callback(~,msg) b_timespec.tv_sec = 3.0;
fprintf("(X,VY,2Z): (%f,%f,%f)\n",msg.X, msg.Y,msg.Z); b_timespec.tv_nsec = 0.0;
end coderTimeSleep(&b_timespec);

ROS-Industrial Consortium Americas




® Automated ROS Node Generation to

Local Host
e — Build Build &
MATLAB/Simulink Model Run

O 00000000 00 ( BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN N |
Remote ROS

Device L«-:J % E

Build Build & Build &
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Use Case: Deploy ROS Code of Deep Learning
Algorithm onto Development Machine

network

Standalone
ROS Node

Host PC with high-
computation power
Deep learning engine

o

Build &
Run

| ROS-Industrial Consortium Americas



Use Case: Deploy a Standalone ROS Node to

]
Remote Ground Robot i Bﬁi
o8 Run

ROS-enabled Robhot
with Nvidia Jetson
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Use Case: Deploy a Standalone ROS Node to - .
Remote Ground Robot S || =,

Load

ROS-enabled Robot
with Nvidia Jetson

ROS-Industrial Consortium Americas




Agenda

—1 Introduction

eoe Aytomated ROS code generation

Automated ros_control generation

Summary

ROS-Industrial Consortium Americas




Connect IVIATLAB and Slmulmk with ROS

4 / A 4 h A
> ROS
Perception 9 ROS Connection ROS 2
MATTLAR Network
Planning & t
decision -~ :':':_':
Simulink © ROS node ROS/ROS2
Control generation ___nodes Real
* ___hardware )
: : rosbag E Linux
9 Windows/Mac/Linux P \_ : J

@ rosbag import

ROS
ROS 2

| H
——
N——

‘ ROS-Industrial Consortium Americas



Connect MATLAB and Simulink with ROS

-

\
4—
Perception " ..

MATLAB

Planning &

decision M

ros_control /
ros2_control
controller
generation

Windows/Mac/Linux

§§ 7 indust.ial
2 L0/180rtaunl
americas

-

:::ROS cControl

Data flow of controllers

=t contolers o | Controller Manager
load controller Loads, unloads and calls
unioad_controlier updates to controllers

switch :oni’:'er.
ROS Interface | Controller 1
- _€4.msg L
Jont_trajectory
ROS interface | Controller 2
. Bg.msg |
joint_position
ROS interface J Controller 3
L

ROS Interface
e.g. msg = 5L Controller
Jjoint_torque

i Optional :| Hardware /
| Components (| Embedded

Controller
e.g. joint_position_controller
Dynamically allocated from loaded controller plugin.

eg.PID Set from
‘ Controller m!ﬂ:m
.
Hardware Resource | e Layer
N
Joint Command Interfaces Joint State Interface
eg. Bfortlointinterface eg. JointStatelnterface
g SRR NSO
Robot Commands Robot States
e.g. joint efforts - N.m| e/ joint states - radians
hardware |interface::RobotHW
| JointLimits ¢ (Foward)State |
Enforce limits (opSonal) Transmissions 3
e
Effort Transmissions “
] Convert from joint i
LR E R |
\ |
write() | readl)

A Mechanism States
eqg. encoder ficks

Actuator Efforts
eq. current

Communication Bus
eg. Bhercat,
Seria, USB

Real Robot

Embedded Controllers
e.g. PID loop to follow

effort setpoint
Actuators Encoders
Servos, eic Sensors on the real

robat

ROS
ROS 2
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Recap (ros control architecture)

* Layered architecture ’ﬁ Simulink Model
* Single process (multi-threaded) v 4
* Determinism within node (execution) B m‘ﬁ
* OEM provides up to the interfaces Ty T
layer ”a’d""a’e'“‘e’fa"e"e"""e”
e RobotHW transforms data: C?'t (Etfpw)
- soimtLimits 10 Soquencing |

* From HW to ROS (ex: enc ticks = rad) '
* From ROS to HW (eX: rad 9 enc tICkS) Actuation Cmc::"teo Communication Bus r(:Jad(:\/lechanisr‘n States
\d

e Combine RobotHW (OEM1, OEM?2, ...)
e Controllers are user-facing

Hardware /| Simulation

Embedded Controllers Actuators

‘ Sensors ‘

| ROS-Industrial Consortium Americas



Example — 3D Shape Tracing
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9} shape_tracer_sim - Simulink prerelease use

SIMULATION

L

MODELING

Stop Time
E P

® b 2

ﬁ Save w . R ¥ ||| Nermal 3
MNew Library Signa | Run Step Data
v = Print = Browser Table m@ Fast Restart Back = - Forward Inspectar
FILE LIERARY PREPARE SIMULATE REVIEW RESUL..
shape_tracer_sim TEEH]
@® |["u|shape_tracer_sim » -
—
=
Trajeciory Generation Rabot Kinematics Simulation
i — -
e oy Jooutie - 7 o ] et
J_LL : e | * [
+ .'I ad doul ©__“x1] L
¥ / !—DEXI: ot e L Trvee [
doubile [Sxd0)] coul w1 ont i ransharm Qe . s
ot "o / ] ! ] ? 7 [
| ]| 51|
I surce: panda_hand_offsel_lrarm
- qddd £ Targel panda_linkd
doubia 140 . } =
‘ timepaims f———— TenePeints 94— 1 coul __ it
- TieOiArrival | —e—]
fen (E=-] = 1fead) »  jointPasData
B 1]
» hociean iniur Jeck Polynomial Trajectary
isGampiesa sTOR

v @ E

Controller

Ready

84%

FixedStepDiscrete
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S

Example — Shape Tracing Controller Model

Read the joint path segments

i

. f
/{::':-&.\-,—" P

Msg =7
joint_path_segment_matrix :LL

r

n

[9x80]

Read positions

Ground the panda finger joints

Configurable 3-D Shape Tracing Controller

nBus  jointSagment

Set positions

Terminate panda finger joints

k.
=

Generate waypoint |nterval

] reset

multiplier

4

intervalGenemtor

Multiplier hold
[hald]

\,/industrial
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Hold
|hold
Trajectory Genration
9x1
B Time q
» [ox1
I B I
o L 1o t i ol
waypls aypoints| |
t Pidha)| P ! L5
addd [9x [81]
[1x8] -
timepolnts i in [1x80] 9
‘ .|||c,pu|ntr_| Er TimePoints TimeOfAmival L
fen
[1x80]
] jaintSegmants Minimnm lerk Polynomial Trajectory
[8x80) isComplete f————]

Ery
T

Yy W

T
S

gl

Copyright 2022 The MathWorks, Inc.
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Example — 3D Shape Tracing

*ﬁ Simulink Model

v 4

Joint Command Interfaces Joint State Interface
Robot Commands Robot States
—
= (Configurable 3-D Shape Tracing Controller | ' ‘
= . Hardware interface (ie: driver)
- e e s e
. N ] Nes) : Data F ] Safety
» S s : Conversion : : (E-stops,...)

e}
’ ™ g 1
) 1 » (D H
" — . t =
mpdyGeaon 11 | =2 | B TR N,
7 { / = .

JointLimits : | Sequencing

"t write() read()

ol | E ' o . .
. . Actuation Cmds Communication Bus f Mechanism States

Hardware /| Simulation

Embedded Controllers ‘ Actuators H Sensors ‘
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Video demo

ROS Moetic Foxy Gazebo w11 - Dev - VMware Workstation 13 Player
e~ | |1~ & H 1)

Activities rqt_reconfigure ¥ May 27 15:20 e

lear_build %, ros2_node_topics % rostests %y new_model %

Ell:ll:l ™ % [i=] Compare | =]
Mew Open 5ave = GoTo Eindis
~ ~ ~ | Exportt = ~ [ Bookmark ~ franka_with_panda_hand_trace.rviz* - RViz
FILE NAVIGATE TEXT

T‘E’Eﬁ...l.nﬂﬂ'lﬂl. T v

1 |k rdin |
Live Editor - L4 (rh_"] Interact 32 Move Camera i_..4Select

FrankaEmika File Edit View Inset Tools Desktop Window Help

> \Uﬂtﬂ-é@D@ & (B

MNermal =

[l

g

File Panels Help

{'l.

- Focus Camera I Measure ~ 2D Pose Estimate A 2DNavG

ED

Current Folder {I‘

0.6

84 0.4 -

86 0.2 4

0.6 4 rqt_reconfigure__Param - rqt

[#|Dynamic Reconfigure D® -0

Filter key: = = sl shape tracer [ x]

96
97 ~

5o CTUUNMC=CUUITCT L,

100 v franka_gripper Multiplier_Value -inf === ©inf 7.0

Command Window gazebo
sl shape tracer

Busy Zoom: 100% UTF-8 G) Tim

Collapse all Expand all Hold_value
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Typical Applications using Shape Tracing

* Industrial Applications
* Welding
e Sanding
* Painting

e Curved 3-D surfaces
e Aircrafts

 Ships

ROS-Industrial Consortium Americas
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Key Takeaways

 Automated C++ ROS code and ros_control generation from
MATLAB and Simulink

P Incorporate ROS framework for implementation

» Speed up the development process

» Remove manual implementation errors

» Go directly from algorithm prototyping to implementation

P Easily incorporate Simulink controllers into ros_control framework

e Call-To-Action:

» Try out the reference examples from ROS Toolbox
» Reach out to us to work on real-world industrial applications

ROS-Industrial Consortium Americas



https://www.mathworks.com/help/ros/index.html

Learn More

4@\ MathWorks®  Products  Soutions  Academia  Support  Commanity  Events

MATLAB and Simulink for Robotics and
Autonomous Systems

Develop autonomous applications from perception to motion and
optimize system-level behavior

Download a free trial

ROS Toolbox
Design, simulate, and deploy ROS-based applications:

§ Download a free trial View Pricing

consortium
americas

Ground Vehicles and Mobile Robotics

Kinematic motion models for simulation

Control and simulation of warehouse rabots

Programming of soccer rebot behavior (Video)

Simulation and programming of robot swarm (Video)

& Mapping. Localization and SLAM (See Section Below) =~
« Motion Planning and Path Planning (See Section Below) - &
* Mobile Robotics Simulation Toclbox (Video) C ]

-

Robotics Playground (Robotics Education - Video)

Manipulation

Test Robot Autonomy in Get Started with a Real
« Tools for rigid body tree dynamics and analysis Simulation TurtleBot
& Inverse Kinematics (Blog and GitHub Repo)
* :‘“"me kme‘mm :-m- spatial constraints Explores MATLAB® control of the Connect to a TurtleBot® using the
® Interactive Inve Kin ti 5 .
rersetive ferse Hnematics Gazebo® Simulator. MATLAB® ROS interface. You can

Collision checking (Self-Collisions, Environment Collisions) )

use this interface to connect to a
Trajectory Generation (Blog, GitHub Repo) [ ;
i X wide range of ROS-supported
Safe trajectory planning {Impedance based control) i

Pick and place workflows (Using Gazebo)

Legged Locomotion ) -

05 2 Mode
PenhnesComree i vt

=3
« Modeling and simulation of walking robots (GitHub Repo)
e Pattern Generation for Walking Robots (Video)
- ™
s Linear Inverted Pendulum Model (LIPM)for humancid walking —
(Video)
e ) + > & =
 Deep Reinforcement Learning for Walking Robots (Video) o
« Modeling of quadruped robot running (Files) T
£r
« Quadruped Robot Locomotion Using DDPG Agent
A __—1 ) A
Feedback Control of a ROS- Fusion of Radar and Lidar
Robot Modeling Enabled Robot Over ROS 2 Data Using ROS
« Simscape Tools for Modeling and Simulation of Physical Systems Use Simulink® to control a Perform track-level sensor fusion on
« Simulate Manipulator Actuators and Tune Control Parameters simulated robot running in a recorded lidar sensor data for a
« Algorithm Verification Using Robot Madels Gazebo® robot simulator over ROS 2 driving scenario recorded on a
o Import Robots to MATLAB from URDF Files network. rosbag. This example uses the same

s Import Robots from CAD and URDF Files

Awesome-MATLAB-Robotics ROS Examples
GitHub Repo (LINK) (LINK)

ROS-Industrial Consortium Americas


https://github.com/mathworks-robotics/awesome-matlab-robotics
https://www.mathworks.com/help/ros/examples.html
https://www.mathworks.com/solutions/robotics.html
https://www.mathworks.com/products/ros.html

Acknowledgement

We thank Gijs van der Hoorn for providing
his guidance creating ‘Automated ROS
Control Plugin from Simulink’

Gijs van der Hoorn

Delft
U e t University of
Technology

ROS-Industrial Consortium Americas




YJ Lim Abhijeet Gadkari Murat Belge
vilim@mathworks.com agadkari@mathworks.com mbelge@mathworks.com

MathWorks

Accelerating the pace of engineering and science

ROS-Industrial Consortium Americas



mailto:yjlim@mathworks.com
mailto:mbelge@mathworks.com
mailto:agadkari@mathworks.com

