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Simulation of Controlling Mobile Robot
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TA: ZFJR BA






Course overview

e Matlab

e Control for mobile robots

e Simulation with Sim.l.am




Schedule (online)

* Lecture 1: Nov. 13 (slides & video lecture)
* Lecture 2: Nov. 20 (slides & video lecture)
* Lecture 3: Nov. 27 (slides & video lecture)
* Lecture 4: Dec. 04 (slides & video lecture)
* Lecture 5: Dec. 11 (slides & video lecture)
e Lecture 6: Dec. 18 (final exam)

WebClass &

Course website:
https://control.eng.osaka-cu.ac.jp/teaching/simiam2020



https://control.eng.osaka-cu.ac.jp/teaching/simiam2020

Schedule (offline)

e Lecture 1: Nov. 13 (10:50~12:00 Install files)
* Lecture 2: Nov. 20 (10:50~12:00 Q & A for
* Lecture 3: Nov. 27 (10:50~12:00 Q & A for

e Lecture 4:
e Lecture5:

* |Lecture 6:

Dec. 04 (10:50~12:00 Q & A for
Dec. 11 (10:50~12:00 Q & A for

Dec. 18 (10:50~12:00 Q & A for

Location: A-107

ecture 1)
_ecture 2)
_ecture 3)
_ecture 4)

Lecture 5)



Marking

* Final exam: simulation project and report
(100%)

* |[ssue on 2020.12.18
e Dueon 2021.01.10/12:00 noon



Lecture 1

 Why Matlab

* |Install Matlab

e Launch simulator Sim.l.am



Why Matlab

* Programming languages
— Fortran (1954): high-level
— C, C++, Java (1970s): low-level, thousands of lines
— Matlab (1984): high-level, easier than Fortran

e Created by Cleve Moler

— Professor at University of New Mexico
— MathWorks Inc. (California, 1984)

* Widely used in many areas of engineering
Control, robotics, optimization, signal/image processing, Al
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Learn Matlab basics by Yourself

* Learning material

https://ip.mathworks.com/support/learn-with-
matlab-tutorials.html?s tid=hp learn tutorials

 Matlab software license
— Only on campus
— Max 50 users at the same time
— Use Matlab at home/offcampus: need VPN

— VPN instructions:
https://www.control.eng.osaka-cu.ac.jp/teaching/simiam2020/GuestVPN 2020.pdf



https://jp.mathworks.com/support/learn-with-matlab-tutorials.html?s_tid=hp_learn_tutorials
https://www.control.eng.osaka-cu.ac.jp/teaching/simiam2020/GuestVPN_2020.pdf

Install Matlab R2015b

* |nstructions available:

https://www.control.eng.osaka-cu.ac.jp/teaching/simiam2020/MatLab installation.pdf

* Change computer name to English

Control Panel\System and Security\System

4 E4 5 Control Panel > System and Security > System v & | Search Control Panel p
Control Panel Home . L. . e
View basic information about your computer
@ Device Manager

& Remote settings

Windows edition

Windows 10 Pro
G System protection

© 2015 Microsoft Corporation. All rights reserved. =- \NI n d OWS 1 O
G Advanced system settings .

System
Processor: Intel(R) Core(TM) i7-2620M CPU @ 2.70GHz 2.70 GHz
Installed memory (RAM):  7.89 GB
System type:

64-bit Operating System, x64-based processor

Pen and Tou. h Support with 20 Touch Points

Computer name, domain, and workgroup settings

Computer name: DESKTOP-_
Full computer name: pesktor- |

Workgroup:

Windows activation
Windows is activated Read the Microsoft Software License Terms

Product ID:

@ Change product key

Security and Maintenance


https://www.control.eng.osaka-cu.ac.jp/teaching/simiam2020/MatLab_installation.pdf

Install Matlab R2015b

Locate software folder, double-click “setup”
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v BEERUSSH J. etc 2014/10/31 14:24
I\ help 2014/10/31 14:24
| java 2014/10/31 14:24
4“75475') I, sys 2014/10/31 14:24
B RFaxzb | utils 2014/10/31 14:24
E E9Fv | activate 2011/03/21 3:05 4 KB
EFA 4 | autorun 2006/06/16 15:50 1 KB
& =1—vo X install_guide 2014/09/12 10:15 Adobe Acrobat ... 6,193 KB
X install_guide_ja_JP 2014/09/12 10:15 Adobe Acrobat ... 6,092 KB
O —— || installer_input 2014/07/26 3:07 TFAb FFa.. 10 KB
E o xn B license 2014/09/12 9:23  FFX b R¥Fa... 81 KB
— |1, matlab_R2014b_win32 2014/10/31 14:24 [£§& (zip i70) ... 105,562 KB
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=| me 2014/09/08 17:12 5 TR T Pt 16 KB
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Install Matlab

* Choose “install using FilelnstallKey”

(FileInstallKey.txt)
4\ Mathworks 1> h—S5— ESREEE)

A A B—ILGEDER

© MathWorks ZH5> hTOTA>TS EEEEO) MQITI;}IJ[AJEINK
A H—Fy NEEHSETT
R2014b

//

< © TN ASIREIN F-EEHTE

15— v MNEREAETY

rks products are protected b hts (see mathworks.com/patents) and
copyright laws. into the Software License Agreement that follows, you will
also agree to additional restrictions on your use of these programs. Any unauthorized
use, reproduction, or distribution may result in civil and criminal penalties.

MATLAB and Simulink are registered trademarks of The MathWorks, Inc. Please see
mathworks.com/trademarks for a list of additional trademarks. Other product or brand
names may be trademarks or registered trademarks of their respective holders.

) MathWorks




Install Matlab

* Choose license file (license.dat)
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After installation

* Find “network.lic” in licenses folder

$MATLAB¥licenses¥network.lic(OS &)
[C:¥Program Files¥MATLAB¥R2015b¥licenses]fic F® network.lic 228,

bINE licenses - KN
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k s ot~ N0 WA Joits ¢ O Bk
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- 22 » PC» O-MLF¢25(C:) » Program Files » MATLAB » R2015b » Necenses

PulH L b
2018/04/23 3:41  LIC 2p1A 1 KB




After installation

* Open “network.lic”

RITY - )-DTE
SERVER keyserver.ex.media.osaka-cu.ac.jp 0050569F4DB8 27000
USE_SERVER

ERVER VSWLICMO01.ecs.osaka-cu.ac.jp 005056B50479 2700
USE_SERVER




4\ MATLAB R2015b - academic use — ()

X
HOME PLO s ﬁ ‘ 43 L:; g Q @ Search Documentation ,OE
1A 1 C @ e
LEJ-L C.!]j @ LE]FM Files & ﬁ ko New Veriable Lsg Anelyze Code LSJ {Q) Preferences &

M e O T~ comparn | icrt i Seve L1 Open Variable ¥ &mwm Sk | Layout (Jsetpoin  AddOns RESOURCES
Script v v Data Workspace (-, Clear Workspace v | Clear Commands v  Library v v .
FILE VARIABLE CODE | SIMULINK ENVIRONMENT |
& = 3 » C: » Users » kai.cai » Documents » MATLAB » v O
Current Folder Gl Command Window ®
Name ~ New to MATLAB? See resources for Getting Started. X
+ Add-Ons

Academic License

Current 5 > |
Folder

Command Window

Details A
Workspace ®
Name » Value

< >

Ready




Launch Simulator Sim.l.am

* Download package simiam_lecturel.zip

from course website
https://control.eng.osaka-cu.ac.jp/teaching/simiam2020

* Unzip the package


https://control.eng.osaka-cu.ac.jp/teaching/simiam2020

Launch Simulator Sim.l.am

* |nstall package: GUI Layout Toolbox 2.3.1

4\ MATLAB R2015b - academic use

— () x
HOME PLOTS APPS I&‘) | “/; b= I Y (=4 @ @I Search Documentation P E
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L> Open Variable ~ > Run and Time - o o
New New Open |i.| Compare Import Save Simulink  Layout l:l’ Set Path Add-Ons - URC
Script - - Data Workspace [~ Clear Workspace ¥ | Clear Commands ¥  Library - A
-
ILE VARIABLE CODE SIMULINK ENVIRONMENT
-« =l 3= » C: » Users » kai.cai » Documents » MATLAB » v 2
Current Folfler (OBl Command Window ®
Nam New to MATLAB? See resources for Getting Started. x
+ Add-Ons

Academic License

Change current
folder to
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fx >> |

Details A
Workspace ®
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Ready




Launch Simulator Sim.l.am

* |nstall package: GUI Layout Toolbox 2.3.1

4\ MATLAB R2015b - academic use
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Name New to MATLAB? See resources for Getting Started. X
/=] settingsxml ~
u EECAE?\:‘:EE‘md Academic License
fx inch
GUI Layout Toolbox 2.3.1.mitbx : x>
| | AUTHORS
| | .gitignore
#) resources
% GUIl avourt-vini? N
Details A
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Launch Simulator Sim.l.am

* |nstall package: GUI Layout Toolbox 2.3.1

4

[

Search Documentation ,OE
3 v ] -, New Variable Analyze Code oE :
5% q.? - [ Find Files &A bﬁ EB lj (LS Ej {0} Preferences (%
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| VARIABLE | CODE | SIMULINK | ENVIRONMENT | |
FH I Install GUI Layout Toolbox X v R

Current Folder

FILE

O

Name ~ GUI Layout Toolbox by David Sampson  Updated on 31 Jan 2017

=] settingsxml
| | README.md
| | LICENSE
’a launch.m
4 GUI Layout T¢
=] courseraxml
| ] AUTHORS
\ j .gitignore

# resources

) GUIl avout-v]

GUI Layout Toolbox

Version: 2.3.1 B

Layout manager for MATLAB graphical user interfaces

Install Cancel
Workspace
- ~—
Name » Value
< >

Ready



Launch Simulator Sim.l.am

* Type “launch” in command window

4\ MATLAB R2015b - academic use

Current Fo... ®

[ N.~
] settin... A
| | READ...

[ ] LICE...
f(‘f] launc...

=] cours...
[] AUT...
0 .gitig...
| resou...

@ am M
GUl Layo... A

Workspace &

Name ~

E Sim.l.am

Search Documentation

<

Command Window

New to MATLAB? See resources for Getting Started. X

-

Academic License

Welcome to Sim.l.am, a robot simulator.
This is Sim the Fifth, your companion for control theory and robotics.
The simulator is maintained by the GRITSLab at

1. Start by clicking the play button.

2. Double-click to send the red robot to a new location.
3. Use the mouse to pan and zoom.

4. Select the robot to follow it

5. If any robot crashes, press the rewind button.




Simulator Interface

* Home, Play/Pause, Zoom-in, Zoom-out




Tasks

* Install Matlab

* |nstall GUI Layout Toolbox 2.3.1

e Launch simulator Sim.l.am



