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Am Anfang war die Idee ...

.......

knowledge

COMMAND >>
FORWARD LEFT

lllllll

1. connect
g 2. move forward
'm 3. stopp

4. disconnect
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The Nerd Session

Agenda
= Kind, warum machst du das?

= Lego Mindstorm

= Lego Mindstorm & Java
» Lego Mindstorm & Java & iPad
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The Nerd Session

Lego Mindstorm

e will do for Kobostics
cohad 1Pod did for Music

_1! S. Lund,
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Lego Mindstorm
Y = Mot or
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Output ports

Heore you attach the moters

Enter/ON

Select

Back

Input ports

Here you attach the sensors
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The Nerd Session

Hello, human!

I 'am Alpha Rex, and | will be your guide...

| would like to show you how you can program a robot.,

Our mission is to make the
;-.. ShooterBot move towards a
target and shoot balls at it.
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The Nerd Session

LEGO.com MINDSTORMS : Software Demo

First steps.

Let's see how you can make the robot move.
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The Nerd Session

Well done.

The Move Block has been added to the Sequence Beam.
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The Nerd Session

0 | Introduction First Steps Sensing Trouble | Break Through X

Tell your robot to keep going.

So far, the ShooterBot will only move a short distance, Now it is
supposed to move untilitis close enough to a target to shoot at
it,

= Use the Configuration Panelto tellit to keep moving until you
% tellit to stop.
O
Next
N
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9
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Add the Wait Block to the Sequence Beam.

The robot has to move untilit is close enough to the target. The
Ultrasonic Sensor measures the distance, so select it from the
subpalette,

The Ultrasonic Sensor is what.
,_‘Q‘ looks like the eyes of the
- ShooterBot.

Next
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We are almost there...

We still have to tellthe robot how close it should move to the
target, The Configuration Panel lets you set the distance you
want to wait for,

The ShooterBot can shoot a ball quite far, but now it is supposed

to wait until it is very close, Click on the highlighted area in the
panelto setthe distance,

Next
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1 | introduction First Steps Sensing Trouble | Break Through X

PEEOEL |

=
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Stop! The robot is now close enough.
Earlier, you told the robot to keep moving until you tellit to stop,

Now it is close enough to the target, You need another Move
Block forthat, so select it from the Common Palette,

Next
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The Nerd Session

Very good.

You can use the highlighted area of the Move Block's
Configuration Panelto tell the robot to move forwards,
backwards or stop. That is what you have to do next, so click it
to make the ShooterBot stop in front of the target.

Next
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The Nerd Session

Let's shoot at the target.

At this point, the ShooterBot is standing right in front of the
target, You need another Move Elock to trigger the ballto be
shot, so select it from the Common Palette,

Next
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The Nerd Session

Move Blocks can control any motor.

Right now you are controlling the two motors that make the
robot drive — now you can program the last motor (A) to move,
so the robot starts shooting.

Click on the highlighted area in the Configuration Panelto have
it controlthe shooting motor,

Next
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The Nerd Session

] evoducion, | it Sheps 9 Troutle [ jpresk Theoush x| Let's see if everything works.
Click on the highlighted play button on the Controller to watch a
video of the program in action.
Next
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The Nerd Session
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The Nerd Session

Repeating programming blocks.

Of course, you could simply configure the Move Block to shoot
four times instead of just once. But the While Block gives you
better control, add it by selecting it from the Common Palette,
You can then put other programming blocks into it. Those will be
repeated.

Next
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Configure the While Block.

To repeat programming blocks a specified number of times, set
the While Block to 'count’. Select that option from the menu in
the Configuration Panel,

Next
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The Nerd Session

Configure the While Block.

To repeat programming blocks a specified number of times, set
the While Block to 'count’. Select that option from the menu in
the Configuration Panel,

Next
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The Nerd Session

01 | introduction | Frst Steps Sensing Trouble || Break Through x| Configure the While Block.

To shoot four balls, the counter needs to be set to four. Click on
the highlighted area again to adjust this setting.

Next
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Configuring the Sound Block.

Before every shot, the ShooterBot should play a short beep,
Click on the highlighted area in the Configuration Panelto play a
tone instead of a sound file,

o,
—
—
Next
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(2 Function: O Repeat (53 var: © ] wait for Completion

Adding the Move Block to the While loop.

The way it is now, the program is telling the robot to move close
to the target, stop, shoot once and then beep four times, But
didn't we want to shoot four balls at the target?

The last step is to drag the Move Block into the While loop, right
behind the Sound Block. Simply click on it to move it where it
belongs.

Next
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The Nerd Session

0 | Introduction | First Steps Sensing Trouble ]| Break Through X Let's try it

Click the play button on the Controller to see if the ShooterBot
can finally break that wall down.

Next
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The Nerd Session
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The Nerd Session

Lego Mindstorm & Java

. connect
. move forward
stopp

. disconnect

= W N
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The Nerd Session

Lego Mindstorm & Java

LEJOS
® | Java for LEGO Mindstorms
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The Nerd Session

LEJOS
® | Java for LEGO Mindstorms

= [eJOS NXIJ Kickstart supported by
bclipse P/L(ﬁ-In

* LEJOS HOME und .../bin setzen

= Firmware auf Brick laden

= ]eJOS Programm schreiben

" l[ejosc MyProgram.java (compile)
" lejosdl MyProgram.lej (upload)
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J}aﬂ‘}f,mmm,m Robotic Classes
Battery Power
Motoren
Buttons
Sound
Sensoren
LCD Display System Time

Bluetooth
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The Nerd Session

LEJOS
® | Java for LEGO Mindstorms

LightSensor UltraSonicSensor

SoundSensor CompassSensor

[ Sensoren]

TouchSensor ColorSensor

TiltSensor
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J LEJOS
® | Java for LEGO Mindstorms
forward()
[ ] backward()
Stop()
reverseDirection()
i1sMowing( ) rotate()
i1sStopped() setSpeed()

isRotating() shutdown ()
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LEJOS
® | Java for LEGO Mindstorms

java.lio.*
java.net. *

NXTConnector Bluetooth
NXTInfo BTConnection

Bluetooth
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Lego Mindstorm & Java & iPad

. connect

. move forward
stopp

. disconnect
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The Nerd Session

10S

@ Cocoa Touch Layer

@ Media Layer

@ Core Services Layer

@39 Core OS Layer
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The Nerd Session

@ Cocoa Touch Layer 1/2 € Coon o Lar

= UIKit
" App Management
* Graphics & Windowing
= UI Views & Controls
* Touch Event Handling
» Text Handling
= Web Content
= Device Feature Bibliotheken

(z.B. Acclerometer, Kamera, Video)
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The Nerd Session

@ Cocoa Touch Layer 2/2 € Coon o Lar

= Foundation
= Wrapper Klassen (string, number, binary ...)
» Collection Klassen (array, sets, dictionary, ...)
* Bundles (dynamisch geladene App Module)
» User Preferences
" Threads & Run Loops
= File Streams und URLs
* Bonjour (dynamisches Discovery)

Herbstcampus 2011 — Playing like a Nerd — Lego Roboter mit iPad steuern 47



open

owledge i Herbstcampus

The Nerd Session

Lego Mindstorm & Java & iPad
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The Nerd Session

Lego Mindstorm & Java & iPad

User Interface

= Malen* via [Builder
= Programmieren® via xCode
= Profilen* via Instruments
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Lego Mindstorm & Java & iPad

Accelerometer

= Jiefert X, Y, Z Koordinaten
= cigenes Accelerometer API
= Umrechnung 3D auf 2D notwendig

= Treshhold nicht vergessen
= Intervall nicht vergessen
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Lego Mindstorm & Java & iPad
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Lego Mindstorm & Java & iPad

x: 0.0 x: -1.0 x: 0.0
y: -1.0 R, y: 0.0 OC—//= vy. 0.0
z: 0.0 @Jljw' i z:. 0.0 z: -1.0
x: 0.0 x: 1.0 x: 0.0
y: 1.0 . 0 o0 (D, (0
z: 0.0 1443 z: 0.0 z: 1.0
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The Nerd Session

Lego Mindstorm & Java & iPad

Connectivity

= Socket Connection via CF Klassen

" CFReadStreamRef

» CFWriteStreamRef

» CFStreamCreatePairWithSocketToHost
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10S

Event source=—

Event |
jw queue

Main run loop

Operating
system

[ Application object J

<

4 N\
Core objects

% H @
(K=

4ﬁp Event Z.oop
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The Nerd Session

10S

UIKit Your code

[ User taps application icon ]

U
[ main() ]
v

[ UIApplicationMain() K

U

application:
> didFinishLaunchingWithOptions:

E‘c’)i’r‘)t < >[ Handle event ]
[System ask application to quit foreground J< >[ applicationWillResignActive: ]
[ Application moves to background J< >[ applicationDidEnterBackground: ]

/4 44 Life CyCi/ e
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The Nerd Session

iO S Model

~
<
[L[ Data Model Objects ]¢_

Controller View
ot Application Delegate W - ;
UlApplication l—»‘ (custom object) ) > L UIWindow

1 |
Root View Controller Jﬁ
Event Y

N\

Loop N
( \
Additional Controller ( - <
Objects (custom) Views and Ul Objects

C] Custom Objects
C] System Objects
D Either system or custom objects

Core A 4 Oéjecf\f
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The Nerd Session

Fazit
e Alles halb so schlimm, aber ...

* ... Lego NXT rocks for kids
* ... 1eJOS rocks for nerds
e ... Apple BT strategy rocks only for Apple
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The Nerd Session

Fazit
* Always keep in mind...

e ..., 1eJOS* is on Brick
e ... ,iControl* is of Brick
* ... ,your are not allone*

e ... ,build cool Stuff and have fun!*

Herbstcampus 2011 — Playing like a Nerd — Lego Roboter mit iPad steuern

59



b HHHHer stcampus
par excellence

Vielen Dank!

Tim de Buhr

open knowledge GmbH



O e i Herbstcampus

Firma

apen

knowledge

open knowledge GmbH
Bismarckstral3e 13
26122 Oldenburg

www.openknowledge.de
info@openknowledge.de

@_openknowledge
@_tooltime

offenkundiggut

Herbstcampus 2011 — Playing like a Nerd — Lego Roboter mit iPad steuern

61



open

owledge i Herbstcampus

The Nerd Session NXT
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