
How to get your Pi to go

 Go Bot, Go!
Pi2Go-Lite is a new fully integrated robot kit that makes it 

easy to get into robotics with the Raspberry Pi. We 

speak to its creator about how it works, then build 

our own autonomous line-following robot. 

 By Russell Barnes

4tronix [1] think they have the answer with 
Pi2Go-Lite [2] (Figure 1). Like many other so-
lutions, it offers a complete “one stop shop” 
kit, and all you need to do is add a Raspberry 
Pi and some AA batteries. It’s cheap too, start-
ing at UK£ 30, making it barely more expen-
sive than the Raspberry Pi itself. At that price, 
of course, you need to assemble everything 
yourself and it does – even by the maker’s 
own admission – involve quite a lot of solder-
ing. According to 4tronix’s build instructions 
[3], it will take about 90 minutes to put to-
gether from scratch.

Given that its target audience beyond 
Raspberry Pi geeks like you and me is 
schools and computer clubs, the price range 
is spot on, and the challenge of building it 
from scratch will help everyone learn some 
rudimentary electronics, too.

AwArd-winning Pedigree
Pi2Go-Lite might be affordable, but what else 
sets it apart from the many other robot kits 
you can find online? First and foremost it has 
an award-winning pedigree. Its maker (and 
4tronix owner), Gareth Davies, knows more 
than a thing or two about building educa-
tional robots, having designed two of the 
world’s most successful models.

It started for Gareth in the late 1970s when 
he used to design and build personal com-
puters, complete with homemade operating 
systems, for his friends to play games on. 
What started as a hobby soon turned into his 

There are hundreds if not thousands 
of things you can do with a Rasp-
berry Pi and that’s half of the at-
traction of everyone’s favorite credit 

card-sized PC. One of the most popular proj-
ects, though, and one that has hundreds of 
its own dedicated add-on boards and associ-
ated components is robot building.

It’s rarely easy to get started. You need the 
right motors for the chassis, the correct volt-
age for the sensors, and a way to power ev-
erything for more than 30 minutes without 
waiting another three hours for the batteries 
to recharge. Le
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career, and by the early 1980s Gareth was 
working at Research Machines (RM), a mas-
sive UK-based education technology firm.

RM was selling the same kinds of com-
puters to schools and colleges that Gareth 
was making for his friends, so working as 
one of only three hardware engineers was a 
perfect fit.

Some years later, another education-fo-
cussed company called TTS became part of 
the RM group, and Gareth became the archi-
tect that developed BeeBot, a multi-award-
winning floor robot that was (and in some 
places still is) one of the most popular turtle-
like floor robots in schools around the world.

“It’s essentially a ‘turtle bot’ with simple 
controls,” explains Davies. “It has directional 
buttons on it, and you had to press a se-
quence and it would follow it. Two steps for-
ward, spin right, three more steps forward.”

It was – and still is – a great way to teach 
control, flow, and other key concepts in com-
putational thinking, the school of thought at 
the heart of computer science. Gareth has 
been waiting for the right hardware to come 
along so he can do it all again with modern 
computer technology, and he thinks he’s 
found the perfect fit for Pi2Go. “The Rasp-
berry Pi is actually the thing I’ve been look-
ing for, for 20 years,” he enthused.

A new design APProAch
Pi2Go isn’t just exciting because of its award-
winning heritage, it also has a very original 
design. Most small robot platforms con-
trolled by single-board computers or micro-
controllers have a separate chassis – a robot 
body to which everything else, like the micro 
controller, add-on boards, and sensors, are 
connected. Most of these platforms are made 
of thin plastic, which tend not to stand the 
test of time or a tumble from a table to the 
ground.

In contrast, Pi2Go’s chassis is the motor 
control board and sensor package. “Instead 
of having a separate chassis to which you 
bolt your motors, computers, sensors, and 
everything else, what I wanted to do was 
make it a bit easier,” explains Davies.

“It occurred to me that one of the best 
building materials is not acrylic since it 
snaps so easily, but PCB itself. It’s made of 
glass fibre, and it’s really solid, so you can 
actually use it as a chassis and have all the 
sensors and controllers built into it from 
the start.”

Gareth’s idea was born of a need to create 
something robust that could be used in 
schools and computer clubs to create real ro-

bots that follow lines or can sense distance 
or light, but with Pi2Go-Lite he’s actually 
managed to create a small and manageable 
robot with one of the most densely popu-
lated array of sensors you’ll find on the mar-
ket today. And it’s all made from two small 
pieces of printed circuit board (Figure 2).

The main circuit board – which also acts 
as the “deck” of the robot chassis – has six 
LEDs of various colors, a momentary button 
switch, a motor controller, two IR reflectance 
sensors, an ultrasonic distance sensor, and 
two connectors for servomotors. That doesn’t 
including the 5V switching regulator, which 
ensures you get excellent battery life from six 

Figure 1: The Pi2Go-Lite from 4tronix is a very affordable robot kit for Raspberry Pi.

Figure 2: The Pi2Go-Lite chassis is cleverly designed from the electronics PCB itself.
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made so you can make exacting maneuvers 
without worrying about the robot drifting off 
course.

controlling Pi2go-lite 
with Python
Like most Raspberry Pi peripherals, the pre-
ferred method of coding Pi2Go-Lite is Py-
thon, and the kit comes with a Python library 
and examples [4] designed to give you access 
to all of its functionality with easy-to-use 
methods.

To initialise the Pi2Go-Lite you simply add 
pi2go.init() to the top of your script, and 
when you want to close everything down at 
the end, you simply call pi2go.cleanup() at 
the end.

The motor functions are very simple and can 
be controlled by calling pi2go.forward(speed), 
where speed is an integer from 0 to 100. You 
can replace forward with reverse or spinLeft 
and spinRight. You can also control wheels 
individually, make sweeping turns by con-
trolling the speed of both motors from the 
same function call, and more.

Sensors are equally easy to control. For ex-
ample, in my line-following robot code (List-
ing 1), I’ve used the downward-facing infra-
red reflectance sensors to see if the robot is 
following a black line (usually made from 
duct tape or something similar) by calling 
irLeftLine() or irRightLine().

Similar function calls are available for the 
IR sensors on the front of the robot to see if 
Pi2Go-Lite is in danger of bumping into any-
thing as it ambles around a room. Testing the 
state of these sensors is as easy as calling 

AA batteries that power everything, includ-
ing the Raspberry Pi, for more than two 
hours at a time.

As well as robotics hardware itself, there’s 
also the Raspberry Pi GPIO connection, 
brackets to which the motors connect, and 
connectivity for the smaller PCB, which 
holds the front caster wheel and line-follow-
ing sensors, among other things.

As you can see there’s no shortage of sen-
sors and features on offer (see the “Pi2Go-
Lite Features” box). With the basic setup you 
could program any combination of line-fol-
lowing or autonomous robot scripts, but it’s 
also possible to add a couple of extra features 
to Pi2Go, not least of which includes things 
like the camera module, which could allow 
you to do some very clever computer vision 
projects or remotely control your robot from 
a web app.

oPtionAl Add-ons
Pi2Go-Lite currently has two optional extras 
that further add to its already impressive 
repertoire. The first is a cleverly designed 
Pan & Tilt kit designed specifically to work 
with the Raspberry Pi camera module. It 
comes with everything you need, including 
a longer camera cable, all the screws and 
pillars, and servomotors (Pi2Go-Lite can 
control servos with two on-board connec-
tors). With the kit, you can create three 
types of camera mount: a simple fixed de-
sign (so the camera simply faces the front), 
a single-servo left- and right-panning 
mount, or a full pan and tilt mount (allow-
ing the camera to move up and down, left 
and right), which would be great for follow-
ing objects or remotely controlling the cam-
era to look around a new environment. Not 
bad for £12 and probably a worthy invest-
ment, even if you don’t have a Pi2Go.

The second optional extra is a wheel en-
coder kit, which plays on the fact that no two 
DC motors, regardless of how accurate or 
well made they are, will run at exactly the 
same speed. This ultimately means that your 
robot wants to turn in a big circle, no matter 
how carefully you select your motors. Not 
only is this annoying, but it will also play 
havoc with scripts that rely on the robot hav-
ing a rough idea how far it’s travelled and in 
what direction.

Using two more IR reflectance sensors and 
alternating black and white striped disks that 
attach to the inside of the Pi2Go’s wheels, 
4tronix has an affordable (<£4) encoder sys-
tem for Pi2Go-Lite that lets you measure ex-
actly how many revolutions each wheel has 

•  No separate chassis – everything is 
connected to the main circuit board

•  5V switching regulator that can supply a fully 
loaded Pi, as well as all the motors etc., on 
the Pi2Go

• 2 DC motors with high 120:1 gear ratio

• 2x IR obstacle sensors with indicator LEDs

• 2x IR line sensors with indicator LEDs

• Ultrasonic distance sensor

•  Momentary push button to program in 
scripts

•  2 pairs of white LEDs that can use software 
PWM to vary the brightness

•  2 servo outputs for Pan & Tilt assembly 
add-on (<UK£ 12)

•  Wheel encoder set to measure distances 
travelled (< UK£ 4)

Pi2Go-Lite Features

pi2Go Robot
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pi2go.irAll(), which 
returns True if either 
sensor has been trig-
gered. Of course, you 
really need to know 
which sensor has been 
triggered, so you can 
call irLeft() or irRight 
in your script to test 
them.

These examples only 
scratch the surface of 
what the Pi2Go-Lite’s 
excellent Python library 
can do. With it, you 
can also control servos, 
take charge of the mo-
mentary button switch, 
and change the bright-
ness of the various 
LEDs dotted around the 
chassis.

line-Following robot 
scriPt
As you can see in Listing 1, I’ve put some of 
what I learned about the Pi2Go-Lite Python li-
brary into action to make the Pi2Go-Lite fol-
low a circuit with a simple Python script. This 
line-following robot circuit is easily created by 
sticking duct tape down on a very light floor 
surface (or large sheets of white paper) in 
pretty much any shape or formation you like. 
You would likely have to alter the script if the 
lines were to crossover in a figure eight or a 
similar pattern; otherwise, this code will work 
straight out of the box. You can find this script 
and other Pi2Go-Lite examples on Zachary 
Igiel man’s GitHub page [5].

The script initializes the Pi2Go library, 
and sets some variables that control the 
speed of the motors. Before entering into 
the main loop of the script that’s repeated 
infinitely until you elect to cancel it with a 
keyboard interrupt, the Pi2Go-Lite is set to 
drive forward at full speed. After assigning 
the methods for checking both line-follow-

ing IR sensors to variables, a number of if 
statements check to see where the robot is 
on the line. If the IR sensors detect no line 
at all, the robot is set to stop, so it can be 
rescued. If, however, one IR sensor detects a 
line and other doesn’t the script tells the 
robot to turn in order to seek out the line in 
the opposite direction.

Of course, like most things that utilize the 
Raspberry Pi, the sky really is the limit with 
Pi2Go-Lite. It’s even possible to add ever 
more amazing stuff to your robot project, 
like the brilliant MeArm acrylic robot arm 
(Figure 3)!  ● ● ●

01  #!/usr/bin/python

02  

03  import sys, time

04  import pi2go

05  

06  pi2go.init()

07  

08  slowspeed = 20

09  fastspeed = 100

10  

11  lastleft = 0

12  lastright = 0

13  

14  # Let's get going

15  pi2go.forward(fastspeed)

16  

17  # main loop

18  try:

19    while True:

20      left = pi2go.irLeftLine()

21      right = pi2go.irRightLine()

22      if left==0 and right==0:

23        pi2go.stop()

24      if left == 0 and lastleft == 1:

25        pi2go.turnForward(slowspeed,fastspeed)

26        pi2go.setAllLEDs(0, 4095, 4095)

27      elif right == 0 and lastright == 1:

28        pi2go.turnForward(fastspeed,slowspeed)

29        pi2go.setAllLEDs(4095, 0, 4095)

30      lastleft = left

31      lastright = right

32      time.sleep(0.01)

33  

34  except KeyboardInterrupt:

35         pi2go.setAllLEDs(0, 0, 0)

36         pi2go.cleanup()

37         sys.exit()

ListinG 1: Line-Following Robot Python Script

Russell Barnes is the editor of 
www.  raspi.  today and has been a 
computer and technology writer for 
more than 15 years. He lives in the 
UK with four Raspberry Pis and 
three Arduinos, much to the cha-
grin of his wife, Rebecca.
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Figure 3: Pi2Go with a MeArm attached. You can even go crazy and attach a robot arm like the 

MeArm, to the front of the Pi2Go.
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