
Program your Lego NXT robot in a Scratch-like language

 Enchanting  
 Programs

Enchanting lets you program your Lego Mindstorms 

robots in a language and environment based on 

Scratch.  By Brooke, Leah, and Pete Metcalfe

only excep-
tion was 
Blue tooth 
support 
for brick-
to-brick communi-
cations. Some of 
the things we liked 
about Enchanting 
include:
•	 Costumes	and	

backgrounds are easy to make.
•	 PC	webcams	are	integrated	for	picture	

taking.
•	 Enchanting	has	a	nice	library	of	images	

and sounds.

Ball Thrower
We built a simple ball-throwing robot that 
was activated with a push button. Al-
though there are many ways you could 
build the robot [3], we chose a fast-moving 
straight arm that used one motor (Figure 1). 

Enchanting is a free, open source 
programming language that allows 
you to program Lego Mindstorms 
NXT robots in a Scratch-like lan-

guage. Many kids are familiar with Scratch, 
and we found we were able to start pro-
gramming robots almost right away.

GeTTinG STarTed
Enchanting [1] can be run in Win-
dows, Mac OS X, or Linux. The En-
chanting application can be down-
loaded	from	Canonical’s	Launch-
pad [2].The first time that you run 
Enchanting, it will need to reload 

the NXT firmware with LeJOS (a 
Java-based	Lego	NXT	firmware).	You’ll	see	a	
warning message about possible problems 
during this process, although we loaded and 
unloaded the firmware many times without 
any issues.

We found that Enchanting had all the func-
tionality that the Lego software had. The 

Figure 1: Ball launcher.
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With the fast motion of the throwing arm, 
we needed a large Lego mounting sheet for 
support.

The first step in writing the application 
was to define which ports the motor and 
touch sensor were plugged into. To define 
the motors, click the Motors button, then 
select Configure Motors and drag the NXT 
motor block to your port (Figure 2). To con-
figure the touch sensor, click the Sensing 
button, then select Configure Sensors, and 
drag the Touch Sensor block to your port 
(Figure 3).

The entire program comprised only 
about 12 blocks (Figure 4). All programs 
need to start with the when clicked block. 
The forever block was used to repeat the 
ball throwing many times. For our code, we 
had the arm rotate up fast (‑90 degrees) 

and come down slowly (90 degrees). We 
added sounds and a cool background to 
make it more fun.

Some future project ideas could include:
•	 Use	the	buttons	to	adjust	the	speed	and	

launch angle.
•	 Add	a	second	motor	to	pivot	the	base.
•	 Add	guides	to	launch	paper	airplanes.

elecTric GuiTar
When we decided to build the NXT electric 
guitar project [4], we found that program-
ming in the native Lego software was very 
complex, with a difficulty rating of 4/ 4. 
Doing the same project in Enchanting, how-
ever, turned out to be quite easy. Because we 
were short some Lego pieces called for in the 
original project, we made a simpler guitar 
(Figure 5). (Step-by-step building directions 

Figure 2: Setting up a motor.

Figure 3: Setting up a touch sensor.
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Sensing button, then selecting the Configure 
Sensors button. Next, drag the ultrasonic 
sensor block to the port you are using 
(Figure 6).

to make the more complex guitar are avail-
able online.)

To begin the programming, you need to 
configure the ultrasonic sensor by clicking the 

Figure 6: Configuring an ultrasonic sensor.

Figure 5: A simplified electric guitar.

Figure 4: Ball launcher code.
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In the final code (Figure 8), a forever block 
is used to keep the program running. An if 
block is used to determine whether you have 
pushed the Enter key; if so, a note is played 
based on the distance of the slider bar from 
the ultrasonic sensor.

Some future project ideas could include:
•	 Use	the	left	or	right	buttons	to	change	the	

instrument.
•	 Use	the	left	or	right	buttons	to	change	the	

beat length.
•	 Create	some	tunes	that	people	could	try	to	

play back.

reloadinG leGo Firmware
If you ever need to reload the original Lego 
NXT firmware, the Lego software has an Up-
date NXT Firmware option (Figure 9). You can 
find an Enchanting tutorial online [5].  ● ● ●

For our guitar project, we used an octave (eight 
notes), and each note was 3cm on the guitar 
neck. Our code had eight if blocks in which we 
defined the distance from the ultrasonic sensor to 
the neck slider and the note to play in that range 
(Figure 7). When you click on the note in the 
play note block, a little keyboard pops up to 
show you the key.

Figure 7: The if block and notes.

Figure 9: Reloading the original NXT firmware.

[1]  Enchanting examples: 
http://  enchanting. 
 robotclub.  ab.  ca/ 
 Enchanting

[2]  Enchanting on Launch-
pad: https://launchpad.
net/enchanting

[3]  NXT example projects: 
http://  www.  nxtprograms. 
 com/  index2.  html

[4]  Guitar instructions: 
http://  www.  nxtprograms. 
 com/  guitar/  index.  html

[5]  Enchanting tutorial: 
https://  cloud.  github.  com/ 
 downloads/  monofonik/ 
 cellular/  Robotics‑  with‑ 
 Enchanting‑1.  1.  pdf
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Figure 8: Electric guitar code.
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