
Building Rasp Pi into Mindstorms projects with BrickPi

 PiBot
BrickPi lets you build a Raspberry Pi into your Lego Mindstorms 

projects – you can even connect your Pi to Mindstorms sensors 

and motors. By Marko Dragicevic

It would be a mistake to dismiss Mind-
storms as a child’s toy just because it is 
made by Lego. When he was in college, 
Google co-founder Larry Page built a 

functioning ink jet printer out of Mindstorms 
parts and related accessories. All over the 
world, tinkerers are expanding the capabili-
ties of Lego robots by hooking several Lego 
NXT control modules together or connecting 
them to a PC via Bluetooth to access PC stor-
age space. A doctoral student from London 
has even combined Mindstorms elements 
with other modules and other components 
produced by a 3D printer to make a function-
ing atomic microscope.

Lego published the first version of Mind-
storms in 1998. At that time, the only goal 
envisioned for the product was to better ac-
quaint young people with the subject of ro-
botics. However, the system quickly became 
so popular that the manufacturers began to 
include it in their general product line. These 
build-it-yourself robots have now become a 
part of the curriculum at many universities.

The benefit of Mindstorms is in the hard-
ware. Even in the absence of extensive back-
ground knowledge, a user can experience 
success simply by plugging the parts to-
gether. Mindstorms parts from the Lego Tech-
nic and Lego System series aren’t the large 
blocks you remember from preschool. In ad-
dition to the blocks and moving parts, servo 
motors and numerous sensors deal with 
sound, color, ultrasound, touch, and temper-
ature. The goal is to dock all of these compo-
nents onto other building blocks and connect Le
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them via cable to the socket of a large, cen-
tral control module that makes CPU, mem-
ory, and interfaces available.

From 2006 to 2013, the NXT module was 
Lego’s control module for Mindstorms ro-
bots. The technology for NXT is getting a bit 
long in the tooth, but it nonetheless enjoys a 
wide distribution. The successor to NXT is 
called EV3, and it appeared in September 
2013. I will discuss EV3 at the end of this ar-
ticle.

The BrickPi lets you use the Raspberry Pi 
as something similar to the NXT module – a 
central processor that attaches to Mind-
storms bricks and controls motors, sensors, 
and other programmable components.

Rasp pi as a BRain
The BrickPi lets you mount your Raspberry 
Pi directly onto your Mindstorms robot cre-
ations. In addition to providing a space for 
the Pi itself, BrickPi offers a power supply for 
the Pi. You can attach up to five NXT sensors 
and up to four NXT or EV3 motors. And, 
Lego Technics bricks attach easily to the 
BrickPi case.

The Rasp Pi has considerably more com-
puting capacity, RAM, and disk space than 
Lego’s own NXT module. Additionally, you 
can log in to the Pi via WiFi and integrate ar-
bitrary software packages and libraries of-
fered by Raspbian or another Pi distro.

According to the American manufacturer 
of BrickPi, Dexter Industries [1], European 

users can order the BrickPi via the French 
online shop Génération Robots [2]. 

The delivery set (Figure 1) contains two 
acrylic disks, one circuit board that is based 
on Arduino with connectors for sensors and 
motors, and various screws and battery ca-
bles. The Raspberry Pi, which you will also 
need, is not part of the delivery package. 
You’ll need a Revision 2 Raspberry Pi board, 
because Rev 2 is the only one that has two 
drill holes, which you will need to screw the 
mini computer onto the acrylic disks that be-
long underneath.

Mounting the Arduino circuit board is not 
complicated. All you need to do is plug it 
into the GPIO port on top of the Rasp Pi like 
a shield. Although the fit is a bit crooked, 
tests have shown that there are no stability 
problems. The finishing step is to screw in 
the second acrylic disk to function as the top 
part of the housing. As you can see from the 
finished block (Figure 2), the disks have 
holes that are Mindstorms compatible.

softwaRe setup
The BrickPi needs a specially adapted ver-
sion of Raspbian as an operating system. You 
can make the necessary adaptations [3] your-
self; however, the Dexter Industries website 
provides a link to an appropriately prepared 
image file.

A word of caution is in order. The image 
specifies 192.168.2.0/ 24 as the network, and, 
for the Rasp Pi, it assigns a static IP address 

Figure 1: The BrickPi comes disassembled.

Figure 2: The assembled building block. At the bottom is a Pi and at the top is 

an Arduino.
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of 192.168.2.144. To modify this 
address, you need to briefly plug 
the monitor and keyboard into the 
mini computer. Then, you can 
change the IP addresses with the 
text editor in the /etc/network/in-
terfaces and /etc/resolv.conf 
files. At the same time, you can 
enter the SSID and password for 
your WiFi network into /etc/net-
work/interfaces.

After you power down, remove 
all of the cables. You can then at-
tach a battery to the top circuit 
board of the BrickPi building block 
to serve as the power supply. To 
create access to the wireless net-
work for this block, just plug a 
mini WiFi stick into the USB port of 
the Rasp Pi. The BrickPi has now 
become a central brain you can 
build into any robot. (Make sure 
you leave room in your additional 
Mindstorms projects for a case that 
can carry the battery.)

The BrickPi homepage offers in-
structions for several example 
projects, including a gripper arm 
with a joint, as well as a small car. 
I tested the instructions for build-
ing portions of the car. 

Two servo motors control the 
front wheels, as shown in Figure 
3. In the back is a smaller wheel, 
as shown in Figure 4, that pivots 
as the car is steered. Additionally, 
the robot carries an ultrasound 
sensor on the front so that it can 
recognize obstacles and introduce 
evasive maneuvers by means of 
programmed actions.

pRogRammed stuff
To get access to the robot and thus 
start scripts that you have pro-
grammed yourself, you should use 
the headless capabilities of the 
Rasp Pi and log onto the BrickPi 
via SSH or VNC.

If have built your own robot, it 
will still have to receive instruc-
tions by means of software. The 
whole point of an on-board pro-
cessor is to write programs that 
use the Rasp Pi to control the ro-
bot’s motors and sensors. You 
will, therefore, need to set up the 
Raspberry Pi to support your fa-
vorite programming language. 

Figure 3: The BrickPi can autonomously control a car ... 

Figure 4: … that can identify obstacles with an ultrasound sensor attached to the front.

BrickPi

16

Features

RasPBeRRy Pi Geek issue 03



Listing 1 shows how to download and install 
the necessary tools for using Python.

If you write your own Python script for the 
robot, you have to import the library for con-
trolling the BrickPi functions with the com-
mand from BrickPi import * and also initial-
ize the serial port with the command Brick-
PiSetup(). Because the robot almost always 
uses servo motors, you will need to call the 
following command for each of the motors:

BrickPi.MotorEnable[Port] = 1

Depending on which of the four motor ports 
of the BrickPi the cable of each servo motor 
has been plugged into, you will have to re-
place the Port placeholder with one of the 
PORT_A to PORT_D identifiers.

In the last initialization step, you need to 
inform the BrickPi library of the types of sen-
sors used and define any ports that are con-
nected to sensors. For an ultrasound sensor 
plugged into port 1, the corresponding line 
will read:

BrickPi.SensorType[PORT_1] = U

  TYPE_SENSOR_ULTRASONIC_CONT

All in all, five ports are reserved for sensors. 
In contrast to the motors, sensors do not re-
ceive letters as identifiers. Instead, they are 
numbered in ascending order. Each sensor 
type is associated with a predefined constant. 
For example, the constant indicating a color 
sensor is TYPE_SENSOR_COLOR_FULL. To finish the 
sensor initialization process, invoke the Brick-
PiSetupSensors() command.

Communicating with the individual robot 
parts is easy while the program is running. A 
servo motor is controlled via

BrickPi.MotorSpeed[Port] = U

  rate_of_speed

For the rate of speed, you can enter a whole 
number between -255 and +255, with 0 
bringing the motor to a stop. Positive and 

negative values designate 
the direction for turning. 
To make the robot turn, 
you can slow down the 
motor of one wheel to 
zero while the other 
motor continues to turn 
the other wheel.

For interrogating sen-
sors, you can call BrickPi-
UpdateValues() to obtain 
the current values. By 
subsequently invoking 

BrickPi.Sensor[Port], you obtain a numeric 
value for a particular sensor. For example, an 
ultrasound sensor will return the distance to 
the nearest object.

Using the C language, you can program the 
BrickPi according to the same scheme. At the 
beginning of the program, import the re-
quired header files (Listing 2). The C names 
for constants and methods in the BrickPi li-
brary correspond exactly to those for the Py-
thon version, except that you call the meth-
ods according to the rules of C syntax. Fans 
of Scratch will find an implementation that 
makes graphical building blocks available for 
building the control functions.

ConClusion
If your Mindstorms set was purchased before 
September 2013, you will easily see many ad-
vantages of the BrickPi over the NXT. The 
BrickPi has considerably more computing 
power, more RAM, and more mass storage, 
without any dependency on an external PC. 
You can easily integrate every type of soft-
ware and hardware available for the Rasp Pi 
into the robot. Moreover, the BrickPi opens 
up the possibility of installing not only Mind-
storms sensors but also the less expensive 
Arduino sensors.

The BrickPi also offers advantages for 
those who possess the new EV3 system. 
Granted, the EV itself already has a clock 
speed of over 300MHz, 64MB of RAM, a USB 
host mode, and an operating system based 
on Linux. However, the Rasp Pi offers even 
more options.

If you still do not have a Mindstorms set, 
you won’t have to go to the expense of buy-
ing an expensive new starter package. You 
can build out the BrickPi with separately 
purchased sensors, motors, and Lego Technic 
building blocks. Despite its benefits, the 
BrickPi is not a particularly easy system for 
beginners; you will fare better if you have 
some basic knowledge of Mindstorms and 
Linux.  ● ● ●

[1]  Dexter Industries:  
http://  www.  dexterindustries. 
 com/  BrickPi/

[2]  French BrickPi Distributor: 
http://  www. 
 generationrobots.  com/  en/  21
8‑raspber‑
ry‑pi‑for‑lego‑mind‑
storms‑nxt‑and‑ev3

[3]  SD card image:  
http://  www.  dexterindustries. 
 com/  BrickPi/  getting‑started/ 
 pi‑prep/

InFo

$ git clone https://github.com/DexterInd/BrickPi_Python.git

$ cd BrickPi_Python

$ sudo apt‑get install python‑setuptools

$ sudo python setup.py install

LIstIng 1: Setting up BrickPi for Python

#include <wiringPi.h>

#include "BrickPi.h"

LIstIng 2: Including Header Files in C
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