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Dockera> 7 & LTy 7=t Voyage's self driving car in San Jose, California.
TSR “We were searching for a prototyping solution that was
= HAREREIIFICH T fast for development and robust for production. We
s F—T V=RV T b T ERBICHAE decided to go with Simulink for controller development
= Simulink7 L3IV X L%y 7 b7 27 & LTER and code generation, while using MATLAB to automate

development tasks.”
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Link to user story

An OTTO self-driving vehicle from Clearpath Robotics.

“ROS is good for robotics research and development, but not
for data analysis. MATLAB, on the other hand, is not only a
data analysis tool, it’s a data visualization and hardware
interface tool as well, so it’s an excellent complement to ROS
in many ways.”

- llia Baranov, Clearpath Robotics
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%% ROS Template
rosinit ('ipAddress’)

ROS2 7 7L —F

%% ROS2 Template

odomSub = rossubscriber ('/odom');
[velPub, velMsg] =
rospublisher('/mobile base/commands/velocity'):

r = rateControl(10);
while (r.TotalElapsedTime < 20)

cdomMsg = odomSub.LatestMessage;
% INSERT YOUR ALGORITHM CODE HERE

velMsg.Angular.Z = ctrlout;
send (velPub, velMsqg) ;

plot (r.TotalElapsedTime, ctrlout)

waitfor(r)

end|

domainId = 1;
node 1 = ros2node('node 1', domainId);
node 2 = rosZnode ('node 2', domainId);

odomSub = ros2subscriber(node 1, '/odom');
[velPub,velMsg] = ...
ros2publisher (node 2, '/moblle base/commands/velocity'):

r = rateControl(10):
while (r.TotalElapsedTime < 20)

odomMsg = odomSub.LatestMessage;
% INSERT YOUR ALGORITHM CODE HERE

velMsg.Angular.%z = ctrlout;
send (velPub, velMsq) ;

plot(r.TotalElapsedTime, ctrlout)

waitfor(r)
end

4\ MathWorks'

23



4\ MathWorks'

E# ROS (kL. 7RAMEAEVT

.->0

M oo 0E > ORI —>

» [aJ FIRAL

>
SENSE PROCESS CONTROL
Extract data from ROS subscribers, if new data available Rln perception and control algorithms Package control outputs into ROS messages and publish them
)
N 2
ew —
y Slow Rate !
2| msal dataOut |22 | out k22 @ ROs |
Sg 4 »{msglin ataOu percin percOu \ \ w
me sub_topic_1 - [
\ J) FaSt Rate ﬁlometry_hsgsiﬂbxint 1
Bus
\ Perception Algorithm
D1
1 KR D" I IR
New 3 ctriln ctriQutt P —— » =X Bus E—b
é 1 L D1 D1 lﬁ fmy_pub_topic
£ 50 == »{ msgin dataOut PpsensorData  ctrlOut2 - P =Y
n {my_sub_topic_2 ) outSignal2
Control Algorithm

24



ROS / ROS 2 &E#E#EaE

7

(@7 ®RHRH

rh E%iﬁ MATLAB
Lh #
e
Simulink
Windows/Mac/Linux

-

\

3. ROS/ — F&E5k
2Ry RKyo—rELE
(C++a— FH&EE)

.

—\1

MATLAB/Simulink FEZPC

4\ MathWorks:

R2019b
4 . < )
EEE ROS
k o000
4 ..__i_ )
- -"':--
ROS/ROSZ
— =" = 1
rosbagé Linux
\_ J
::ROS
322

ROSHPC

25



4\ MathWorks'

3.ROS/ — R4/ (ROS2DEE) smame . R2019b

Simulink Coder™

r ) 4 A
r 2 r 2

(XX
| ™ XX
C++ oo

-

—  O—F&ERK S . =

Simulink C++i§\/8/72_:) ROS2/ — K& L Tal—%—
T ROS2 & #it

1. FRAMED ™N

ROS2/—F& LT

ROS2/ —FK | ga - F
ARSIAAEC ROS2 & i 2. 8—4'y b LD L EH )
| ROS2/—F
ELTENLF )
Windows/Mac/Linux Linux
\ y \_ _J
::ROS
‘ 322
- — = - — —)
MATLAB/Simulink Bi%PC ROSEPC .



4\ MathWorks

ROS/ROS2 hRRXRLXyE—DEY AH

« ROS1 hRZXLAYyHE— - ROS2 HRZXLAYyE—
— rosgenmsg BZ{ THRk — ros2genmsg B THERK
— .msg/.srvh o MATLABTERT % - https://www.mathworks.com/help/R201
JARZ 7 4 )L & Wrapperd®MATLABO — R4£ERK 9b/ros/ug/ros-2-custom-message-
— FEOYR— IRy A= HNE _support.html
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MATLAB 8 custom_interfaces
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& Standalone.msg
example_c_msgs

27


https://www.mathworks.com/help/ros/ug/ros-custom-message-support.html
https://www.mathworks.com/help/R2019b/ros/ug/ros-2-custom-message-support.html

7o TR

ROS /ROS2 E#¥7 7 U — 3 > Df

4\ MathWorks

28



4\ MathWorks

77— 3 L2017k

& N _ TS N 2 ROS Toolbox

ZEIAR Y MK BIEFERE Simulink®
Stateflow®
MATLAB Coder™

- EE R L RETES TTurtlebot3 % i1 Simulink Coder™

- Simulink & ROS 2 7&1?;0 < 7'H hrRAEVT Sign Following Robot with ROS in MATLAB
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