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GUI-based interface makes programming robots
as easy as stacking bricks

by Vince Long
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In our last last issue (Spring 2008) we looked at the
evolution of Lego-based robotics from the Dacta and
Technic systems to the development of Mindstorms, a
self-contained computer allowing autonomous robotic
design.  The original Mindstorms, the RCX, was a real
breakthrough with its infrared
link, varied sensors and motors,
and its graphical programming
language.  The latest version, the
NXT, continues Lego’s commit-
ment to the field with an up-
graded, on board computer
featuring a graphical display
screen and Bluetooth communi-
cation.  However, the best
improvement over the previous
system was embracing National
Instrument’s LabView program-
ming environment.  In this article
we will look at the build of a
common mobile robot, how
LabView is used to control motors and sensors, and how
basic programming constructs are implement in this
application.

There are, of course, an infinite number of building
possibilities with Lego, after all, that is one of its primary
features.  In robot construction the same applies except
that we are generally focused on having a robot that can
complete a specific task or tasks utilizing its motors and

sensors.  The standard Lego Lab View software features
tutorials that guide the user through construction of a
minimalist mobile robot that utilizes some of its features but
in the classroom, the mobile bot shown in the optional
Robotics Engineering Vol. 1 tutorials is a better design due

to its flexibility and compatibil-
ity with its tutorials.  An
experienced Lego builder may
wish to chart off on their own,
especially if they have a
specific function in mind such
as a gantry/grabber bot.

The construction techniques
required are no different from
any other Lego project that
includes wheels, axles, and
gears.  The NXT provides 8
ports for connecting 4
sensors, labeled 1 through 4,
and 3 motors, labeled A

through C.  The cables that connect motors and sensors are
similar to a flat telephone cable, though much less flexible,
and have a modified RJ-11 modular connector on each end.
The Mindstorm kit comes with cables of various lengths.
The NXT itself has a USB connector (B-type) for connect-
ing to the host computer.

The first interface which the the user needs to familiarize
themselves is the one built in to the NXT itself.  This 100 X
64 pixel LCD screen provides access to the stored programs
on the built-in computer and to the various system settings.
Navigation is accomplished by pressing three of the four
buttons on the face of the NXT. Wandering through the
menus might take a bit of getting used to, but it is really no
different from other hand held devices in use today, such as
a cell phone, where many options are accessed using a
minimalist external interface.



MCCE NEWS                                         Spring 2008                   Page 2

Tech News

This and past issues of MCCE News are avail-
able on the World Wide Web at:

http://wwwmcceonline.org/
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Microsoft pulls out of project that would put
many books online
http://chronicle.com/free/2008/05/3022n.htm

Computer game teaches students about the
immune system
http://www.eschoolnews.com/news/top-news/
?i=53879

Monkeys used brain power to control robots
http://afp.google.com/article/
ALeqM5h8pi7_DK8vGhioLelLVPjuspFy5A

Ban cell phones or fill them up with content for
students?
http://www.thejournal.com/articles/22571

Robots conduct classical orchestra
http://news.inventhelp.com/Articles/Offbeat/Inven-
tions/asimo-12443.aspx

A look at the Kindle electronic book from an
investor's point of view
http://www.fool.com/investing/general/2008/05/15/
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Do you want near-immediate answers
to your tech questions?

Join MCCE and have access to the
expertise of our membership

through our online mailing list.
See our membership form on

Page 8.

WWWWWANTED:ANTED:ANTED:ANTED:ANTED:   Newsletter Articles for
MCCE News.    Software Reviews, Classroom
Technology Tips, Student-Written Stories, Web Site
Reviews.  Submit your articles to:

longv@billings.k12.mt.us
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Opportunities

The 2008 MCCE
Summer Technology

Conference
Teachers! Join us for three days of fun & technology

exploration 30 different technology-related sessions to
attend.

Where:

Billings Lincoln Center
415 N 30th St
Billings, MT 59101

When:

August 4, 5 & 6

Times:

Mon. 8-3:30, Tues 9-3:30, Wed 9-3:30

Credit:

Receive OPI Renewal Credit or 1 Semester College
Credit

(approval pending, writing project assigned for college
credit)

Fee:
$50 for conference. Additional $125 for college credit

Want More Info?

You can email Desiree Caskey with questions caskeyd@billings.k12.mt.us

Register online at mcceconference.com
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Feature

Through this NXT menu system we
can read basic feedback from
various sensors, scroll through and
activate stored programs, run built-
in demonstration programs, set
system preferences, and configure
the Bluetooth wireless communica-
tions.  For the latter, the NXT can
do a search for local Bluetooth
devices, usually other NXTs or
Bluetooth-capable computers, but
it can poll any Bluetooth device
such as a cell phone.  Once other

devices are found, connection can be activated and
passkeys exchanged.  The two primary uses for the
Bluetooth feature is to allow the transfer of programs from
the desktop computer to the NXT, instead of using a USB
cable, and to connect to other NXTs for collaborative
applications.

The LabView software supplied by Lego has been opti-
mized for the NXT by National Instruments.  The full
version of LabView is a full-featured automation and
simulation tool that comes with a hefty price tag (about
$5,000) but our Lego version is tuned specifically for the
NXT and its sensors and motors.  Windows XP or a
Macintosh is the required operating system and 1 gigabyte
or more of RAM is suggested as Lab View is fairly bulky.
Once launched the software can be configured with
profiles that allow users to store their programs separate
from one another, although these profiles are not password
protected.  On a Windows computer, the profiles and
programs are actually stored in My Documents in a Lego
Creations directory.

The initial user-interface includes access to building and
programming tutorials but, as suggested in the optional
Robotics Engineering Vol.1 tutorials, it is best to turn those
off which then provides a larger programming window.
There are also various “palettes,” which are shortcuts to
the programming icons.  The options include the Common,
a short list of the most commonly used tools, the Complete,
which shows everything, and
the Custom, which is user-
configurable.  In the classroom,
we use the Complete palette.

In the lower-right of the
interface is a set of 5 buttons.
These allow you to access the
NXT for changing its settings
or downloading programs to it.
Once the NXT is connected,

(Continued from Page 1)

The two images above show examples of the NXT inter-
face.  Navigation is accomplished by pressing the left and
right arrows and selections are made with the center,
orage, button.

Control Buttons

The panel below provides a desktop view of what is on the NXT
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Cool Tools from the Web

Lego Programming
(Continued from Page 4)

Figure 1

Figure 2

Figure 3

(Continued on Page 6)

clicking on the NXT Window button
gives you direct access to the NXT, much
like a file browser.  You can rename the
NXT and delete programs, sounds, and
images that are stored on it.

To make the robot perform a basic move
forward we need to tell it to do the
following:

turn on motors B and C
set the duration the motors will be on
turn the motors off

Seems pretty simple but there are a few
decisions to make along the way.  Let’s
look at the process.

First, drag a Motor Block from the Action menu
(Figure 1) in the Complete palette and drop it in
the work area (Figure 2).  It should anchor on the
Sequence Beam.  At the bottom of the screen a
properties panel will appear (Figure 3).  Here we
can select which of our 3 motor ports we wish to
control, the direction, speed, and other motor-
related functions.  To get another motor to run,
we drag another Motor Block onto the Sequence
Beam and set its properties.

Since we have so many ways to control motors
we usually set the duration of their operation to
“unlimited” and use a different tool to take care
of that.
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(Continued on Page 7)

Figure 4
Figure 5

Figure 6

Lego Programming
(Continued from Page 5)

Figure 7

From the Flow menu we drag a Wait Block
onto the Sequence Beam, placing after the
two Motor blocks (Figure 4).   The Wait
Block can delay the program, allowing the
motors to turn, for a specific time period
or until an event occurs.  The list of
events are usually related to sensors.  For
example, we could set the motors to turn
until they have turned a given number of
rotations or degrees or until a touch
sensor is activated.  In the example below,
the Wait Block has been set to wait until
the motor B’s rotation sensor has
advanced 360 degrees (Figure 5).

Finally, we drag two more Motor Blocks into the program
and set them to turn off the motors (Figure 6).

After we save the program we
are ready to download it to the
NXT and give it a try.  We click
on the Download and Run
button  (Figure 7) and the
software will compile the
program into an executable form,
download it to the NXT, and run
it.

While outside the scope of this article to demonstrate the
full range of possibilities that the software supports, we
can touch on some of the standard constructs that are
found in all programming languages.  There are variables of
text, numeric, and logic types.  There are Switches or
conditionals, that is, the “if then” construct where if an
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Lego Programming
(Continued from Page 6)

event occurs, the NXT could react to that such as a signal
from a sensor or a certain value of a variable.  There is a
loop function that can cause the program to repeat
infinitely or until a specified condition occurs.  There is a
calculator that can add, subtract, and divide.  There are
tools to control the output of data to the NXT’s LCD panel
or to its built-in speaker.

The use of variables uses a unique Lab View technique for
passing their values to other parts of the program.  All that
is necessary is to draw a “wire” from the variable to

another variable or a Switch, Loop, or other Block.  Tools
that translate between variables types are also available.

Here’s a sample program that shows the use of wires to
pass data between blocks.  This program uses the ultra-
sonic sensor to measure distance and translates that
distance into a tone, the farther away an object is the
higher the tone.

As is the nature of both the Lego hardware when coupled
with a programming language, the possibilities here are
infinite. With the wireless capabilities it is possible to
develop applications where individual robots gather data
and share it with one another to accomplish a collaborative
task.

Figure 8

Mindstorms Resources Online

Lego Mindstorms
mindstorms.lego.com
This is the official Mindstorms site.

Fisrt Lego League
http://www.firstlegoleague.org/
Robotics competition.

NXT Club
http://www.nxtclub.com/
Online forum discussing everything about the NXT.

NXTasy online forum
http://www.nxtasy.org/
Another Mindstorms online community
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Montana Council for Computers and Technology in Education
Membership Form

Last Name _________________________________  First Name __________________
Mailing Address _________________________________________________________
City ________________________________________  State __________  Zip _______
Home Phone ________________________  E-mail ___________________________
New Member ________  Renewal _______
Area of Interest:  College ________  High School ________  K-8 ________
Please be an active member by indicating your area(s) of interest:
_____ willing to be an officer      _____ willing to submit articles for the newsletter
_____ willing to be on the Board of Directors      _____ willing to work on MCCE committees

_____ willing to be on a committee for a convention

Dues:   _____ $12.00 per year     _____$30.00 for 3 years

Mail the completed membership form and dues to:

Desireé Caskey
Lincoln Education Center
415 N. 30th St.
Billings, MT 59101


