
 

Lego Nxt in Physical Etoys 
 
Physical Etoys is a software Project which let us control, in real time, Lego Mindstorms 

bȄǘΩǎ wƻōƻǘǎ ǳǎƛƴƎ ŀ .ƭǳŜǘƻƻǘƘ ŎƻƴƴŜŎǘƛƻƴΦ SqueakNxt is a module of the Physical Etoys 
software.  

In this tutorial we will introduce Physical Etoys and, step by step, show its basic 
characteristics.  

 
 
Necessary tools:  
 

1. A Lego Mindstorms Nxt robot. 
2. A Bluetooth device 
3. Physical Etoys software 

 

Configuring Bluetooth:  

 
The first step is to configure the Bluetooth in order to connect the robot with the 

computer.  
Turn the robot on by pressing the orange button. 
 

 
Insert the Bluetooth device into the computer. Then we doubleclick the Bluetooth icon 

which appears on the taskbar. 
 

 
 

The Bluetooth device window will appear. Then we click on the άaddέ button. 
 
 



 

 

 
 
²Ŝ ŎƘƻƻǎŜ άaȅ ŘŜǾƛŎŜ ƛǎ ǎŜǘ ǳǇ ŀƴŘ ǊŜŀŘȅ ǘƻ ōŜ ŦƻǳƴŘέΦ Then we select the device we 

want to connect and click on next. We choose άƭŜǘ ƳŜ ŎƘƻƻǎŜ Ƴȅ ƻǿƴ ǇŀǎǎƪŜȅέ ŀƴŘ ǘƘŜƴ ǿŜ 
type a new one. Eg.: 1234 

 
 

 



 

We enter the chosen passkey for the robot and we confirm it by pressing the orange 
button.  

 

 
 
The COM ports will be assigned automatically (not necessarily six and seven). The port 

that we are going to use is the output port so we have to remember its number.  
 

 
 



 

Now we are ready to connect the robot with Physical Etoys.  

Connection to Physical Etoys 

First and foremost, inside Physical EtoysΣ ǿŜ ƘŀǾŜ ǘƻ ƎŜǘ ŀ άbȄǘ ōǊƛŎƪέΦ ¢Ƙƛǎ ƛǎ ŀ 
graphical object that represents the computer of the real robot. In order to obtain it we have 
to open the supǇƭƛŜǎΩ ŦƭŀǇΦ 

 

 
 
¢ƘŜ ǎǳǇǇƭƛŜǎΩ ŦƭŀǇ Ŏƻƴǘŀƛƴǎ ǘƘŜ Ƴƻǎǘ ǳǎŜŘ ƻōƧŜŎǘǎΦ  !ǎ ƭƻƴƎ ŀǎ ǿŜ ǳǎŜ ǘƘŜ ǎȅǎǘŜƳ ǿŜ ŀǊŜ 

ƎƻƛƴƎ ǘƻ ƭŜŀǊƴ ƳƻǊŜ ǘƘƛƴƎǎ ŀōƻǳǘ ǘƘŜƳΦ ¢ƘŜ ƻƴŜ ǘƘŀǘ ƛƴǘŜǊŜǎǘǎ ǳǎ ƛǎ ǘƘŜ άhōƧŜŎǘ ŎŀǘŀƭƻƎέΦ 
 

 
 
Now we have to drop the object catalog on the world.  
 

 
 
The object catalog is like a box that contains the entire objects that we can use. It is 

ordered by categories but we can arrange the objects alphabetically. Apart from that we can 
look for a particular one. Now we have to choose the Lego Nxt category.  

 

 



 

 
¢ƘŜƴ ǿŜ ƘŀǾŜ ǘƻ ŘǊŀƎ ǘƘŜ άbȄǘ .ǊƛŎƪέ Ŝǘƻȅ ŀƴŘ ǇƭŀŎŜ ƛǘ ƻƴ ǘƘŜ ǿƻǊƭŘΦ 
 

 
 
 
hƴŎŜ ǿŜ ƘŀǾŜ ǘƘŜ άbȄǘ ōǊƛŎƪέ ǿŜ ƘŀǾŜ ǘƻ ŎƘƻƻǎŜ ǘƘŜ ǎŀƳŜ ƴǳƳōŜǊ ƻŦ ǇƻǊǘ ǘƘŀǘ ǘƘŜ 

Bluetooth output port (we can change the number by clicking on the triangled buttons) and 
then we have to confirm by clicking on the orange button. The robot would play a confirmation 
ǎƻǳƴŘ ŀƴŘ ǘƘŜ άbȄǘ .ǊƛŎƪέ ǿƻǳƭŘ ōŜ ƭƛƪŜ ǘƘƛǎΥ 

 

 
 



 

 

Playing a sound 

 
The first action that we can do is playing a sound inside the robot.  
We have to open its viewer by making right-click on the Nxt Brick to open the halo. The 

halo is a set of buttons which surround the object and let the user modify, move, delete and 
maximize it. 

 
 
Next we click on the viewer icon (light blue) to make it appear.  
 

 
 
The viewer is a flap wƘŜǊŜ ǿŜ Ŏŀƴ ƴƻǘ ƻƴƭȅ ǎŜŜ ŀƴŘ ƳƻŘƛŦȅ ǘƘŜ ƻōƧŜŎǘΩǎ ǇǊƻǇŜǊǘƛŜǎ ƻƴ 

the screen but also create scripts for them to perform actions like moving on the screen. The 
properties and the actions are represented as tiles. 



 

 
 
In this category (lego nxt ς other stuff) we can see all the tiles that can be used to 

communicate with the robot. The instruction that ǿŜ ŀǊŜ ƎƻƛƴƎ ǘƻ ǳǎŜ ƴƻǿ ƛǎ άǇƭŀȅ ǘƻƴŜέΦ LŦ ǿŜ 
change the ά5έ ǇŀǊŀƳŜǘŜǊ for a higher number, e.g. 2000, and then we run the tile (by clicking 
on the yellow button which has an exclamation character) we will listen to a high-pitched 
sound.  

Changing the motor speed 

 
Now that the first exercise has been done we can do more interesting things such as 

modifying the motor speed. 
CƛǊǎǘ ǿŜ ƘŀǾŜ ǘƻ ǇƭǳƎ ŀ ƳƻǘƻǊ ƻƴ ǘƘŜ ǊƻōƻǘΩs port A. Lƴ ŀŘŘƛǘƛƻƴΣ ǿŜ ƘŀǾŜ ǘƻ άǇƭǳƎέ ŀ 

motor in the computer. So we have to look for a NxtMotor in the object catalog, then we drag 
ŀƴŘ ŘǊƻǇ ƛǘ ƻƴ ǘƘŜ ǇƻǊǘ ! ƻŦ ǘƘŜ άbȄǘ ōǊƛŎƪέΦ 

 
 



 

 
 
! ŎŀōƭŜ Ƴŀȅ ŀǇǇŜŀǊ ŀƴŘ ŎƻƴƴŜŎǘ ǘƘŜ ƳƻǘƻǊ ǿƛǘƘ ǘƘŜ άbȄǘ ōǊƛŎƪέΦ Now we have to open 

the ƳƻǘƻǊΩǎ viewer in order to access its instructions. 
 
 

 
 
 



 

 
 
²Ŝ ŀǊŜ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ǘƘŜ άǇƻǿŜǊέ ǇǊƻǇŜǊǘȅΦ ²ƛǘƘ ǘƘƛǎ ǇǊƻǇŜǊǘȅ ǿŜ Ŏŀƴ ŎƘŀƴƎŜ ƻǊ ǊŜŀŘ 

the current speed of the motor (now it is zero because the motor is not moving). 
 
 

 
 
If we modify the power value from 0 to 100 we will see that the motor moves for an 

ƛƴǎǘŀƴǘ ōǳǘ ǘƘŜƴ ƛǘ ǎǘƻǇǎ ŘǳŜ ǘƻ ǘƘŜ άŀǳǘƻƳŀǘƛŎ ōǊŀƪŜέ ǇǊƻǇŜǊǘȅΦ ²ƘŜƴ ƛǘǎ ǾŀƭǳŜ ƛǎ ǘǊǳŜ ŀƴŘ ǘƘŜ 
motor does not receive a new power value the motor stops automatically. 

If we want the motor to go on with the same speed we have to change the value of the 
άŀǳǘƻƳŀǘƛŎ ōǊŀƪŜέ ǇǊƻǇŜǊǘȅ ǘƻ ŦŀƭǎŜΦ !ƴƻǘƘŜǊ Ǉƻǎǎƛōƛƭƛǘȅ ƛǎ ǘƻ ŎǊŜŀǘŜ ŀ ƴŜǿ ǎŎǊƛǇǘ ǿƘƛŎƘ ǎŜƴŘǎ 
the new speed to the motor regularly. The best choice is creating a new script.  

We drag ǘƘŜ άǇƻǿŜǊέ ǇǊƻǇŜǊǘȅ ŦǊƻƳ ǘƘŜ ŀǊǊƻǿ όƛǘ ƳŜŀƴǎ ŀƴ ŀǎǎƛƎƴŀǘƛƻƴύ ŀƴŘ ǘƘŜƴ ǿŜ 
drop it on outside.  

 



 

 
By dƻƛƴƎ ǘƘƛǎ ŀ ƴŜǿ ǎŎǊƛǇǘ ŎŀƭƭŜŘ άǎŎǊƛǇǘмέ ǿƛƭƭ ōŜ ŎǊŜŀǘŜŘΦ ¢Ƙƛǎ ǎŎǊƛǇǘ ƻƴƭȅ Ƙŀǎ ƻƴŜ 

instruction: setting up the motor with no velocity. In order to move the motor we have to 
assign it a new value. 

 

 
 
We have to change the value to 100 and then we run the script by clicking on the 

button which is similar to a clock. 
 

 
 

 
 
¢ƘŜ ŎƭƻŎƪ ǿƛƭƭ ōŜŎƻƳŜ ōƭǳŜ ŀƴŘ ǘƘŜ ǎǘŀǘŜ ǿƛƭƭ ŎƘŀƴƎŜ ǘƻ άǘƛŎƪƛƴƎέΦ ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ 

script is running and the motor may be working at max speed. If we click again on the clock, 
ǘƘŜ ǎŎǊƛǇǘ ǿƛƭƭ ǎǘƻǇ ŀƴŘΣ ŀŦǘŜǊ ŀ ŦŜǿ ǎŜŎƻƴŘǎΣ ǘƘŜ ƳƻǘƻǊ ǿƛƭƭ ǎǘƻǇ ŀƭǎƻ όǳƴƭŜǎǎ ǘƘŜ άŀǳǘƻƳŀǘƛŎ 
ōǊŀƪŜ ǇǊƻǇŜǊǘȅέ ƛǎ ŦŀƭǎŜύΦ 

This script will leave the motor functioning at constant speed. It will be interesting if 
ǿŜ Ŏŀƴ ƳƻŘƛŦȅ ǘƘŜ ǎǇŜŜŘ ǿƛǘƘƻǳǘ ŎƘŀƴƎƛƴƎ ǘƘŜ ǎŎǊƛǇǘ άŎƻŘŜέΦ Lƴ ƻǊŘŜǊ ǘƻ Řƻ ǘƘƛǎ ǿŜ Ŏŀƴ ǳǎŜ ŀ 
ά{ƭƛŘŜǊέ ǿƘƛŎƘ ƛǎ ŀƴ ƻōƧŜŎǘ ǘƘŀǘ ǿŜ Ŏŀƴ ŦƛƴŘ ƛƴ ǘƘŜ ƻōƧŜŎǘǎ ŎŀǘŀƭƻƎ ǳƴŘŜǊ ǘƘŜ ά.ŀǎƛŎέ ŎŀǘŜƎƻǊȅΦ  

 



 

 
 
The slider let us choose a number by ŘǊŀƎƎƛƴƎ ŀ ōŀǊΦ LŦ ǿŜ ƻǇŜƴ ǘƘŜ ǎƭƛŘŜǊΩǎ ǾƛŜǿŜǊ ǿŜ 

ǿƛƭƭ ǎŜŜ ŀ ǇǊƻǇŜǊǘȅ ŎŀƭƭŜŘ άƴǳƳŜǊƛŎ ǾŀƭǳŜέ ǊŀƴƎƛƴƎ ŦǊƻƳ л ǘƻ м ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ 
bar (down=0 and up=1). 

 
 

 
 
²Ŝ ƴŜŜŘ ǘƻ ǳǎŜ ǘƘƛǎ ǇǊƻǇŜǊǘȅ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ ƳƻǘƻǊΩǎ ǎǇŜŜŘ. We drag the property from 

its name (not from the arrow because we want only to return the value that the slider has) and 
then we replace the 100 with the tile. 

 

 
 
²ƛǘƘ ǘƘƛǎ ŎƘŀƴƎŜ ǘƘŜ ƳƻǘƻǊ ǿƛƭƭ ǎǘƻǇ ōŜŎŀǳǎŜ ǘƘŜ άƴǳƳŜǊƛŎ ǾŀƭǳŜέ ŀǘ ǘƘƛǎ ƳƻƳŜƴǘ Ƙŀǎ 

a little value which is not longer than 1.  
 
To move the motor considerably we have to assign it speeds ranging from 0 to 100. So 

ǿŜ ƴŜŜŘ ǘƻ ƳǳƭǘƛǇƭȅ ǘƘŜ ǾŀƭǳŜ ƻŦ άƴǳƳŜǊƛŎ ǾŀƭǳŜέ ōȅ мллΦ Lƴ ƻǊŘŜǊ ǘƻ Řƻ ǘƘƛǎ ǿŜ ƘŀǾŜ ǘƻ ŎƭƛŎƪ 



 

on the little arrow which is on the right-ƘŀƴŘ ǎƛŘŜ ƻŦ άƴǳƳŜǊƛŎ ǾŀƭǳŜέ όǿƘŜƴ ǘƘŜ ŎǳǊǎƻǊ ƛǎ ƻǾŜǊ 
the arrow it will become bigger.   

 
 

 
 

 
 
¢Ƙƛǎ ƭŜǘ ǳǎ ƳŀƪŜ ƻǇŜǊŀǘƛƻƴǎ ǿƛǘƘ ǘƘŜ ǎƭƛŘŜǊΩǎ ǾŀƭǳŜΦ ²Ŝ ƴŜŜŘ ǘƻ ǊŜǇƭŀŎŜ ǘƘŜ άмέ ǿƛǘƘ 

άмллέ ŀƴŘ ǘƘŜ ŀŘŘƛǘƛƻƴ ǿƛǘƘ ŀ ƳǳƭǘƛǇƭƛŎŀǘƛƻƴΦ    
 

 

 
 
Now by moving tƘŜ ǎƭƛŘŜǊΩǎ ōŀǊ ǿŜ Ŏŀƴ ŎƘŀƴƎŜ ǘƘŜ ƳƻǘƻǊΩǎ ǎǇŜŜŘΦ  
 
wŜŀŘƛƴƎ ŀ ǎŜƴǎƻǊΩǎ ǾŀƭǳŜ 
 
¢ƘŜ ƭŀǎǘ ōǳǘ ƴƻǘ ƭŜŀǎǘ ŀŎǘƛǾƛǘȅ ǘƘŀǘ ǿŜ Ŏŀƴ Řƻ ƛǎ ǊŜŀŘƛƴƎ ǎŜƴǎƻǊΩǎ ǾŀƭǳŜǎΦ CƛǊǎǘ ǿŜ ƘŀǾŜ 

to plug a light sensor on the roboǘΩǎ ǇƻǊǘ мΦ bƻǿΣ ƛƴ ǘƘŜ ŎƻƳǇǳǘŜǊΣ ǿŜ ƘŀǾŜ ǘƻ άǇƭǳƎέ ŀ άbxt 
[ƛƎƘǘ ǎŜƴǎƻǊέ ƛƴ ǇƻǊǘ м ƻŦ ǘƘŜ άbȄǘ ōǊƛŎƪέΦ ²Ŝ Ŏŀƴ ŎƭƛŎƪ ƻƴ ǇƻǊǘ м ƻŦ ǘƘŜ άbȄǘ ōǊƛŎƪέ ŀƴŘ ǘƘŜƴ 
ŎƘƻƻǎŜ ǘƘŜ άbȄǘ [ƛƎƘǘ ǎŜƴǎƻǊέΦ Lǘ ǿƛƭƭ ƭƻƻƪ ƭƛƪŜ ǘƘƛǎΥ  

 
 



 

 
 
bƻǿ ǿŜ ƻǇŜƴ ǘƘŜ ǾƛŜǿŜǊ ƻŦ ǘƘŜ άbȄǘ [ƛƎƘǘ {ŜƴǎƻǊέΦ IŜǊŜ ǿŜ Ŏŀƴ ǎŜŜ ǘǿƻ ǇǊƻǇŜǊǘƛŜǎΥ 

άŀŎǘƛǾŜέ ȅ άǾŀƭǳŜέΦ 
 

 
 
¢ƘŜ άŀŎǘƛǾŜέ ǇǊƻǇŜǊǘȅ ƛƴŘƛŎŀǘŜǎ ƛŦ ǘƘŜ ƭŜŘ ǎŜƴǎƻǊ ƛǎ ǘǳǊƴŜŘ ƻƴ όǘƘŜ ǎŜƴǎƻǊ ŘŜǘŜŎǘǎ ƛǘǎ 

own reflection which is very useful for distinguish different colors of zones that are near of it) 
or turned off (the sensor detects only the ambient light). We can change the value of the 
άŀŎǘƛǾŜέ ǇǊƻǇŜǊǘȅ ǘƻ ǘǊǳŜΦ 5ƻƛƴƎ ǘƘƛǎΣ ǘƘŜ ǎŜƴǎƻǊ ǿƛƭƭ ŜƳƛǘ ŀ ǊŜŘ ƭƛƎƘǘΦ ¢ƘŜ άǾŀƭǳŜέ ǇǊƻǇŜǊǘȅ 
simply returns the value that the sensor has at the moment. It does not have an assignation 
arrow because it is a read-only property: we do not need to assign it a value.  

IŀǾƛƴƎ ǘƘŜ άŀŎǘƛǾŜέ ǇǊƻǇŜǊǘȅ ǎŜǘ ǘƻ ŦŀƭǎŜ ǿŜ Ŏŀƴ ǎŜŜ ǘƘŀǘ ƛŦ ǿŜ ŎƻǾŜǊ ǘƘŜ ǎŜƴǎƻǊ ǿƛǘƘ 
our hands the value will be 0 and if we illuminate the sensor the value almost rises to 100.  

bƻǿ ǿŜ ŀǊŜ ƎƻƛƴƎ ǘƻ ƭƛƴƪ ǘƘŜ ǎŜƴǎƻǊΩǎ value with an object of the computer. To do this 
ǿŜ ŀǊŜ ƎƻƛƴƎ ǘƻ ǳǎŜ ŀ ǊŜŎǘŀƴƎƭŜ ǿƘƛŎƘ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ ǘƘŜ ά{ǳǇǇƭƛŜǎέ ŦƭŀǇ ƻǊ ƛƴ ǘƘŜ ά.ŀǎƛŎέ 
category of the object catalog.  

 



 

 
 
²Ŝ ƘŀǾŜ ǘƻ ƻǇŜƴ ǘƘŜ ǊŜŎǘŀƴƎƭŜΩǎ Ƙŀƭƻ ōȅ ǊƛƎƘǘ-clicking on it and then we drag the 

yellowish button that is at the bottom right corner in order to change its size.  
 

 

 
bŜȄǘ ǿŜ ƘŀǾŜ ǘƻ ƻǇŜƴ ǘƘŜ ǊŜŎǘŀƴƎƭŜΩǎ ǾƛŜǿŜǊ ŀƴŘ ǘƘŜƴ ǿŜ ƭƻƻƪ ŦƻǊ ǘƘŜ άŎƻƭƻǊέ 

category. As we can see, this category has everything necessary to modify the rectangleΩǎ 
color: RGB values, brightness and so on.  

 



 

 
 
¢ƘŜ ǇǊƻǇŜǊǘȅ ǘƘŀǘ ǿŜ ŀǊŜ ƎƻƛƴƎ ǘƻ ƳƻŘƛŦȅ ƛǎ άōǊƛƎƘǘƴŜǎǎέΦ ²Ŝ ƘŀǾŜ ǘƻ ŘǊŀƎ ǘƘŜ ǘƛƭŜ ŦǊƻƳ 

the green arrow to create a new script.  
 

 
 
bƻǿ ǿŜ ƘŀǾŜ ǘƻ ǳǎŜ ǘƘŜ άǾŀƭǳŜέ ǇǊƻǇŜǊǘȅ ƻŦ ǘƘŜ ǎŜƴǎƻǊ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ ǊŜŎǘŀƴƎƭŜΩǎ 

ōǊƛƎƘǘƴŜǎǎΦ Wǳǎǘ ŀǎ ǿŜ ƘŀǾŜ ŘƻƴŜ ǿƛǘƘ άƴǳƳŜǊƛŎ ǾŀƭǳŜέ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ ƳƻǘƻǊΥ ǿŜ ŘǊŀƎ ǘƘŜ 
property from the name and then we drop it replacing the 100 with the tile. 

 
 
If we run the script we will see how the triangle becomes darker or brighter depending 

on the ambient light.  
 



 

 
 

Conclusion 

 
Well, that is basically all that we need to begin using Physical Etoys. The possibilities of 

interaction between the computers and the robots that Physical Etoys provides are very 
numerous to deal with everyone in this small tutorial. We encourage you to discover the other 
ones by exploring the environment (testing, playing, touching and breaking if it is necessary)  

 
Have fun! 
 
 
 


