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Final Project: Motivation

Mechatronic systems are everywhere!
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Final Project: Robot Programming

In the final project, you will program a real robot!

* We use LEGO Mindstorm robots
« The task: Find and swap colored balls with the robot
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Final Project: Robot Programming

The robots have several elements

.

Touch sensor Light sensor Ultrasonic
sensor
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NXT (Brick): Ports Buttons

The robot’s core
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Preparing for Robot Programming
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Preparing for Robot Programming

After finishing the preparation, you can start with the final project!

« Find teams to work together
« Get a LEGO Mindstorms robot pack

« Follow the instructions to install required software & prepare your Laptop
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_ _ Windows only!
Preparing for Robot Programming

Download the installation files from our website

E> https://sloumaotion.github.io/opms_2018/

Final Project

s Sotup |

e} Installation Files

» Link to Lejos Package in Eclipse: http://www.lejos.org/tools/eclipse/plugin/nxj/
* Project Template
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Preparing for Robot Programming

Download the installation files from our website

E> https://sloumaotion.github.io/opms_2018/

| s | Installation_Files — O X
Start Freigeben Ansicht o
&« v A » Dieser PC » Downloads » Installation_Files v O Installatic... 2
Fa
~ Name Anderungsdatum Typ GréBe
>t
E 2_NXT Fantom Drivers v120.zip 09.08.2018 09:04 ZIP-komprimierter Or... 9.912 KB
|;-| 3_1eJOS_NXJ_0.9.1beta-3_win32_setup.exe 09.08.2018 09:04 Anwendung 21.349 KB
|£ | pa_tools jar 09.08.2018 09:04 Executable Jar File 2 KB
v
3 Elemente ==
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Preparing for Robot Programming

Extract the Fantom driver

« On your laptop, create the directory C:\FantomDriver\
* Enter (double-click) 2_NXT Fantom Drivers v120.zip
* Right-click the folder and copy it to the directory created above

» Installation_Files » 2_NXT Fantom Drivers v120.zip » WINDOWS (C:) » FantomDriver I
Mame Type Compresse: & Mame Date modified
MXT Fantom Drivers File feldar This
Open ’
Explore View >
Sort by >
Copy ] Group by >
Refresh
Delete
Customise this folder...
Properties
Paste shortcut
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Preparing for Robot Programming

Install [eJOS

| s | Installation_Files — O X
Start Freigeben Ansicht N o
&« v A » Dieser PC » Downloads » Installation_Files v U | Installatio.. R
o m
~ Name Anderungsdatum Typ GréBe
>t
09.08.2018 09:04 ZIP-komprimierter Or... 9.912 KB
05.08.2018 09:04 Anwendung 21.349 KB
09.08.2018 09:04 Executable Jar File 2 KB
v
3 Elemente ==
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Preparing for Robot Programming

Install [eJOS

* Run 3 eJOS NXJ 0.9.1beta-3 win32_setup.exe
o] Setup - 1eJO5 NX) — >
LEJOS Welcome to the leJOS NXJ Setup
® || Java for LEGO Mindstorms  Wizard
This will install leJ05 MX1 0.9, lbeta-3 on your computer.,
It is recommended that you dose all other applications before
—1| continuing.
f ; T Click Mext to continue, or Cancel to exit Setup,
Eﬁl
d4mp ;
!
]
nxr l
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Preparing for Robot Programming

Install [eJOS

. Setup - 1eJOS NXJ

Select a Java Development Kit
Select a Java Development Kit for use with 12105 MX]

)

Select the root directory of a 32-Bit Java Development Kit
for use with leJ0S5 MX1:

Download JOK

» Intel

5 Internet Explorer
3 IVl Foundation
v

» jdk1.8.0_131
) Jrelal_

» jrel.8.0 181
3 JetBrains
» KeePass Password Safe
5 Microsoft Analysis Services

< Back

o

13

Object-Oriented Programming In Mechatronic Systems | Summer School 2018 |
Aachen, Germany | Cybernetics Lab IMA & IfU




Preparing for Robot Programming

Install [eJOS

o] Setup - 1e)OS MX — >
Select Destination Location
Where should leJ05 MX1 be installed? u

Setup will install le105 M1 into the following folder.

To continue, dick Mext, If you would like to select a different folder, dick Browse,

C:\Program Files (x86)Y=J0S NXJ Browse...

Atleast 13.3 MB of free disk space is reguired.
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Preparing for Robot Programming

Install [eJOS

.

. Setup - 1eJOS NXJ —

Select Components
Which components should be installed? u

Select the components you want to install; dear the components you do not want to
install. Click Mext when you are ready to continue,

Compact installation P
leJ0S5 Development Kit 12,2 MB
Documentation 24,1 MB
API Documentation (MXT) 14,9 ME
. [+] API Documentation (PC) 3,3 MB
[ ] additional Sources
[ ] sample and Example Projects 0.6 ME
] Sources of 2105 Development Kit 14,7 MB

Current selection requires at least 37.4 MB of disk space.

< Back Cancel
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Preparing for Robot Programming

Install [eJOS

o] Setup - 1e)OS MX — >
Select Start Menu Folder
Where should Setup place the program's shortouts? u

4
Setup will create the program's shortouts in the following Start Menu folder,
[ =]

To continue, dick Mext, If you would like to select a different folder, dick Browse,

Browse. ..

[ ]Don't create a Start Menu folder
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Preparing for Robot Programming

Install [eJOS

o] Setup - 1e)OS MX — >
Ready to Install
Setup is now ready to begin installing le105 MX1 on your computer., u

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location: e
C:\Program Files (x86)Yel0S MX1

Start Menu folder:
le105 MXJ

Setup type:
Compact installation

Selected components:

le10s Development Kit
Documentation
API Documentation (MXT) W
< Back Install I Cancel
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Preparing for Robot Programming

Install [eJOS

] Setup - 1JOS NX)

LEJOS Completing the leJOS NXJ Setup
J JavaforLEGO Mindstorms  Wizard

Setup has finished instaling leJ0S MNXJ on your computer, The
application may be launched by selecting the installed icons.

'—1| Click Finish to exit Setup.
[ ! [ Launch N Fiash utiity:
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Preparing for Robot Programming

Prepare the robot: Flash 1eJOS

|£] Install 1eJOS NXJ Firmware in NXT — O >
‘ Flash leJOS firmware ‘
Promtess tog. oo
0%
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Preparing for Robot Programming

Prepare the robot: Flash 1eJOS s N

USB & turn it on

Flash leJOS firmware

Progress Log

Message X

@ Click OK, when your NXT is connected via USB and turned on.
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Preparing for Robot Programming

Prepare the robot: Flash 1eJOS

[£] Install 1eJOS NXJ Firrware in NXT — O x

Flash leJOS firmware

Progress Log

Clear memory first X

IE‘ Do you want to erase all files on the NXT?

Yes No

0%
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Preparing for Robot Programming

Prepare the robot: Flash 1eJOS

Congratulations! X

@ Good news: Flashing was successful!

You may now exit the ai i lication or flash another NXT.
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Preparing for Robot Programming

Prepare the robot: Flash 1eJOS

|£:| Install &5 NXJ Firmware in NXT — O -
Flash leJOS firmware |
Progress Log

M size: 55888 bytes. V4 [~
Menu size: 47740 bytes.
Total image size 103804/104448 bytes.
Building filesystem image.
Locating device in firmware update mode.
Mo devices in firmware update mode were found.
Searching for other NXT devices.
Found NXT Address 0016531180E2
Atternpting to reboot the device.
Locating device in firmware update mode.
Opened device in firmware update mode.
Connected to SAM-BA v1.4
Unlocking pages.
Writing firmware image.

erifying firmware.

erified 104448 bytes ok
Unlocking pages.
Writing filesystem imaage.

erifying filesystam.

erified 157696 bytes ok
Restarting the device.

il

0%
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Preparing for Robot Programming

Install robot software in Eclipse

& eclipse-workspace - Eclipse IDE
File Edit Source Refactor Mavigate Search Project

(Z) Help Contents

0 Search
Show Contextual Help

Show Active Keybindings... Ctrl+Shift+L
Tip of the Day

Tips and Tricks...

Repert Bug or Enhancement...

Cheat Sheets...

Eclipse User Storage
Perform Setup Tasks...

Check for Updates
Install New Software...

clipse Marketplace...

About Eclipse IDE
Contribute
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Preparing for Robot Programming

Install robot software in Eclipse

Final Project

s Setup Instructions
* |Installation Files

¢ Link to Lejos Package in Eclipsql http://www.lejos.org/tools/eclipse/plugin/nxj

* Project Template & Instel o x

Available Software

Select a site or enter the locati

Copy & Paste Link from the website
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Preparing for Robot Programming

Install robot software in Eclipse

2 Install a k4

1item selected

re applicable to target environment

tact all update sites during install to find required software
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Preparing for Robot Programming

Install robot software in Eclipse
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Preparing for Robot Programming

Install robot software in Eclipse

= Install a k4

Review Licenses
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Preparing for Robot Programming

Install robot software in Eclipse

& Security Warning O x

ﬁ Warning: You are installing software that contains unsigned content, The authenticity
b, or validity of this software cannot be established. Do you want to continue with the
installation?

Install anyway Details ==

29
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Preparing for Robot Programming

Install robot software in Eclipse

S Software Updates p4

I/':,'\l Would you like to restart Eclipse IDE to apply the changes?
e/

Restart Mow
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Preparing for Robot Programming

Install robot software in Eclipse

& eclipse-workspace - robot/src/robot/ Testing.java - Eclipse IDE

File Edit Source Refactor MNavigate Search Project [eJOSNX) Run  Window Help
‘s B®W el se s (T IPRE
Explorer X

=

2 Outline X

n B Console X

Success!

Smart Insert
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Preparing for Robot Programming

Create a Java project “FinalProject”

& Mew Java Project

Create a Java Project

Create a Java project in the workspace or in an external location.

Project name:f| FinalProject]

Usegefaultlocation

JRE

Project layout

Working sets

Working sets:

(®) Use an execution environment JRE:

() Use a project specific JRE:

[[] Add project to working sets

Location: | ChUsers\jl028480\eclipse-workspace\FinalProject Browse...

JavaSE-1.8 ~

jrel.8.0.171

(O Use default JRE (currently 'jrel.8.0_171)

(® Create separate folders for sources and class files

Configure JREs...

() Use project folder as root for sources and class files

Configure default...

Mew...

Select...

)

< Back

T e
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Preparing for Robot Programming

Eclipse settings

& eclipse-workspace - robot/sre/robot/ Testing.java - Eclipse IDE
File Edit Source Refactor Mavigate Search  Project  |elO5 MNX)

LR E

« Package Explorer X

[+ g' Module5

4 Eﬁ - Show View

Editor

Appearance

4 & src Perspective

4 B8 robot
Mlavicatinn

Preferences
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Preparing for Robot Programming

Eclipse settings

& Preferences O e

leJOS NXJ

Defaults for run configurations:

Connection type

QO Both @ USE @ Bluetooth
W Comecttoaddress  Address [ |
Connect to named brick Name l:l

Defaults for run mode

Run program after upload [l Link verbose

sole after upload (not functional yet)

Defaults for debug mode

Debug Monitor
O Normal Debug Monitor @ Remote Debug Monitor

Apply and (
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Preparing for Robot Programming

Eclipse settings

S Select Folder
€ o v A

Organise «

32 Dropbox
3 This PC
[ Decktop
Documents

; Downloads

» This PC :IWINDOWS(C:J » Program Files (x86) » [eJOSNX) » I
Mew folder
~
~ Name Date modified
bin
docs
lib
uninst

=5 WINDOWS (C) v

Type

File folder
File folder
File folder

File folder

w | O Search )OS NxJ

Size

Folder: | 1eJ05 NxJ|

Select Folder

Cancel
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Preparing for Robot Programming

Eclipse settings

2 Preferences m] x

leJOS NXJ

Preferences for |

nect to address Address l:l

run mode

Run program after upload Ml Link verbose

M Start n: e after upload ( functional yet)

gram after uplo
sole after upload (not functional yet)
Debug M
Q Mormal Debug Monitor @ Remote Debug Monitor
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Preparing for Robot Programming

Use |eJOS to access the robot!

& eclipse-workspace - robot/src/robot/Testing java - Eclipse IDE
Eile Edit Source Refactor Mavigate Search Project [eJOSMX) Bun  Window Help

P4 RE I

o Testingjava X

robot;

{T Runtime

Testing

-

- =

main(String[] args)

-
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Preparing for Robot Programming

Use [eJOS to access the robot!

|£:| Install 1e)OS NXJ Firmware in NXT - d ped

I| Flash leJOS firmware,

F-*rog ress Log
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Preparing for Robot Programming

Use [eJOS to access the robot!

Message >

@ Click OK, when your NXT is connected via USB and turned on.

(o]

Beep-beep on the robot
=» Success!
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Preparing for Robot Programming

Final step: Settings

& eclipse-workspace - robot/src/robot/Testing java - Eclipse IDE
File Edit Source Refactor Mavigate Search Project [eJOSMNXKJ Run Window Help

i 4w

*Tasting

Go Into

Open in New Window
Open Type Hierarchy F4
Show In Alt+Shift+W »

Copy Ctrl+C
Copy Qualified Name

Paste Ctrl+V
Delete Delete

Ctrl+Alt+Shift+ Down
¥ Use as Source Folder

Alt+Shift+5 » Exclude

Refactor Alt+Shift+T

Configure Build Path...

Import...
Export...

References

Declarations

v Refresh
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Preparing for Robot Programming

Final step: Settings

& Properties for robot O x

Java Build Path

(* Source 1=% Projects % Order and Export

on the build path:

Apply and Close
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Preparing for Robot Programming

Final step: Settings

S JAR Selection

“ v 4 « » Installation_Files »
Organise = Mew folder
~

Ll Narme

* Drivers v120.zip

g pa_tools.jar

L4

Ls

*

Lg

L

L g

Ls

L4

Date modified Type
08/08/2018 15:57 Compressed (zipp...
27/07/2018 15:50 JAR File

v |0 Search Installation_Files

EEER S

Size

9912 KB
2KB

& This PC
[ Desktop
* Downloads
e WINDOWS (C:)
T v
File name: ||

*jan*.zip

Cancel
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Preparing for Robot Programming

Final step: Settings

& Properties for robot O X

Java Build Path

[ Source = Projects A Libraries % Order and Export

Rermove
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Preparing for Robot Programming

Final step: Settings

& eclipse-workspace - robot/src/robot/Testing.java - Eclipse IDE
File Edit Source Refactor Mavigate Search Project |eJOSNMNX]  Bun  Windo

M m

= Package Explorer X

KT Runtime

4 =\ Referenced Libraries

[ & pa_tools,jar - ChUsersh, “Downloads\Pa_Tools_jar

Success!
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Preparing for Robot Programming

Final step: Settings

S Properties for robot

S Properties for src
Java Build Path Java Build Path

% Source |3 Projects B Libraries % Order and Export

[ Source 1= Projects E Libraries %y Order and Export

Apply and Clos: Apply and ¢

2 entries?
= Just one more step

3 entries?
=» You are done!
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Preparing for Robot Programming

Final step: Settings

& Properties for src m] X % Add Library O X
Java Build Path

Add Library

Apply and Close Cancel

46 Object-Oriented Programming In Mechatronic Systems | Summer School 2018 |
Aachen, Germany | Cybernetics Lab IMA & IfU




Preparing for Robot Programming

Final step: Settings

% Add Library O 4 & Properties for robot
Java Build Path

LelJOS Library Container
[® Source |=> Projects B Libraries % Order and Export

J Ide the build path
=
Select a platforn

Variable...

Cancel

Success!
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