
Wirelessly connecting Arduino and Raspberry Pi

 Dynamic  
 Duo
The Raspberry Pi Wireless Inventors Kit (RasWIK) opens a 

whole new world of creative possibilities. This article gives 

you an overview of RasWIK and helps you to get started 

with this nifty bundle. By Dmitri Popov

Besides an assortment of electronic com-
ponents, the bundle includes an Arduino-
compatible XinoRF board and a Slice of 
Radio RF transceiver for Raspberry Pi. This 
combination basically gives you an Arduino 
board that can communicate with an RF-en-
abled Raspberry Pi. RasWIK has been de-
signed with beginners in mind, so the pack-
age also includes an SD card with a custom-
ized version of the Raspbian Linux distribu-
tion. The distro comes with the WIK graphi-
cal tool for working with the XinoRF board, 
as well as sample projects and scripts to get 
you started (also see the “Mix Your Own Ras-
WIK” box).

Setting Up RaSWiK
Setting up RasWIK requires no particular 
skills, and it can be done in a matter of min-
utes. Snap the Slice of Radio module onto the 
GPIO port of your Raspberry Pi and boot the 
computer from the supplied SD card. Use the 
default pi username and raspberry password 
to log in, then run the startx command to 
start the graphical desktop environment. 
Next, power the XinoRF board. To do this, 
you can either use the supplied mini-USB 
cable, or you can plug a standard 9V battery 
into a power port on the board. If you choose 
the former, you can use a spare USB port on 
Raspberry Pi to power the board or opt for a 
cheap USB battery adapter.

On Raspberry Pi, open the WIK_FILES 
folder, double-click on the RunMe.py Python 

Raspberry Pi and Arduino make an 
ideal combination for all kinds of 
creative projects – with one sig-
nificant drawback. To program 

and interact with Arduino, you have to con-
nect it to the Raspberry Pi via a USB port. 
This puts limits on what you can do with the 
combo. RasWIK [1] provides a neat solution 
to the problem.
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script, and press the Execute button when 
prompted. In the WIK Launcher window, 
select Basics and press the Launch button to 
open RasWIK’s basic interface (Figure 1). 
Press Connect to establish a connection be-
tween Raspberry Pi and XinoRF, then switch 
to the Basics section (Figure 2), where you 
can control and communicate with the 
XinoRF board through the graphical inter-
face.

FiRSt StepS
The classic blinking LED project is a perfect 
starting point for mastering RasWIK’s basics, 
and the kit provides everything you need for 
this simple setup. Use the supplied bread-
board to connect an LED (you can pick any 
color you like) and a 470-ohm resistor to the 
GND and 11 pins on XinoRF (Figure 3).

In the Basics section of WIK, press the 
HIGH button next to the D11 entry, which 
should turn on the LED. Press the LOW but-
ton to turn it off. Several pins on the XinoRF 
board (e.g., 6 and 11) support analog output 
(PWM). Among other things, this setup al-
lows you to dim the LED in addition to turn-
ing it on and off. Because you already have 
an LED connected to pin D11, you can adjust 
its brightness by entering a value between 0 
(darkest) and 255 (brightest) and pressing 
the PWM button next to the D11 entry in the 
Basics section.

If you want to use XinoRF with a servo 
motor, you’ll be pleased to learn that the 
basic interface can control servos, too. Con-
nect the motor to pin 9 as shown in Figure 4, 
and you can use the slider next to the D09 
entry to control the servo.

The WIK application can also be used for 
more advanced projects. The Advanced Ana-
log section, for example, allows you to read 
the temperature from the thermistor con-
nected to the XinoRF board. Normally, read-

ing and calculating temperature requires 
some calculating trickery, but the WIK tool 
does all the heavy lifting for you. For this 
project, you need to connect a 10K resistor 
and a thermistor to the XinoRF board as 
shown in Figure 5.

In the Advanced Analog section of the WIK 
application, press the Read button, and you 
should see the actual temperature reading in 
the Temperature field (Figure 6). The applica-
tion is configured to read temperatures be-
tween 0 and 40 degrees Celsius – as values 

Figure 1: The WIK graphical tool makes it easy to establish a connection between Raspberry Pi 

and XinoRF.

Figure 2: The Basics section of the WIK tool.

If you are only interested in the XinoRF board 
and the Slice of Radio module, you don’t have 
to splurge on the entire RasWIK bundle; both 
components are available for purchase sepa-
rately [2] [3]. All the accompanying software 
bits, including the WIK tool and example files, 
are released under an open source license, and 
they can be downloaded from the company’s 
website [4]. The same goes for the customized 
version of the Raspbian distribution, which is 
available for download as well [5]. Even if you 
purchased a RasWIK bundle, it’s worth keeping 
an eye on both download sites for possible up-
dates.

Mix Your own raswiK
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cation 
Protocol 
(LLAP), 
which al-
lows the 
compo-
nents to 
exchange wireless messages. In practical 
terms, this means you can control the XinoRF 
board programmatically from Raspberry Pi 
using Python scripts. In the most simple case, 
you can control the LED on pin 11 using the 
script in Listing 1 instead of the WIK tool.

The script specifies the port and speed val-
ues, opens a serial connection using the de-
fined values, and then sends write messages 
to the board. In this case, the messages are 
a‑‑D11HIGH‑‑ and a‑‑D11LOW‑‑, which set pin 
11 to HIGH and LOW, thus turning the LED 
on and off. Reading values from a pin on 
XinoRF is equally easy. The following two 
statements

reading = serial_connection.read(12)
print (reading)

read 12 characters from the serial port and 
print the obtained reading.

pRactical exampleS
You can put the ability to read values pro-
grammatically from XinoRF pins to a variety 
of practical uses. For example, you can con-
nect the supplied light-dependent resistor 
(LDR) and a regular 10K resistor to the 
board, then continuously read data from the 
pin and write the obtained values to a text 
file. Start with wiring the LDR and the resis-
tor as shown in Figure 7.

Next, create an empty text file and paste 
the code from Listing 2 into it [6]. Save the 
script as read_write_values.py and make it 
executable using the chmod +x read_write_
values.py command. Before you run the 
script, I’ll explain what it actually does. As in 
the previous example, the script starts by ini-
tializing and establishing a serial connection. 

outside this range require more complex cal-
culation and calibration.

Using the WIK tool, you can read not only 
the temperature, but you can also generate a 
graph based on the obtained values. To do 
this, quit the basic interface and choose 
Graphs from the WIK launcher interface. In 
the Introduction tab, press Connect to estab-
lish a connection between Raspberry Pi and 
XinoRF. Switch to the Temperature section 
and press Go. The application then reads the 
value on XinoRF pin A0 every second for 20 
seconds and generates a graph. By adjusting 
the Delay and Repeat parameters, you can 
specify the desired interval between readings 
and the number of times the reading is ob-
tained.

USing llap
Although the WIK graphical tool makes it 
easy to get started with RasWIK, you might 
find the graphical environment’s capabilities 
rather limited. Fortunately, Slice of Radio and 
XinoRF support the Lightweight Local Appli-

Figure 3: Simple LED wiring diagram. Figure 5: Thermistor wiring diagram.

Figure 4: Connecting a servo motor to XinoRF.

Figure 6: Reading temperature using the WIK tool.
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Using the infinite while loop, the script reads 
values from pin 0.

The obtained raw data, which looks like 
 a--A0+593---, is then parsed to extract the ac-
tual value by discarding the first seven charac-
ters and stripping dashes. The parsed value is 
then added to the values.txt file. The sleep 
statement in the loop determines intervals be-
tween each read/ write action. The loop runs 
until it encounters an error, such as a key-
board interrupt (i.e., Ctrl+C).

The “Controlling Legacy Devices” article 
[7] in the previous issue explained how to 
create a film SLR camera trigger based on 
Raspberry Pi and a simple transistor switch. 
For this trigger to work, Raspberry Pi must 
be physically connected to the camera, 
which makes this setup less flexible. RasWIK 
can help solve this problem: You can connect 
the camera to a XinoRF-based transistor 
switch that can be controlled wirelessly from 
Raspberry Pi.

For the transistor switch, you can use the 
2N3906 PNP transistor that comes with Ras-
WIK and a 1K resistor. Follow the diagram in 
Figure 8 to wire the transistor switch to the 
XinoRF board. To control the switch from 

Raspberry Pi, you can use the Python script 
in Listing 1, but you might need to set the 
value in the second sleep statement to 0.5. 
Connect the camera to the transistor switch, 
power the XinoRF board, and run the script 
on Raspberry Pi to trigger the camera shutter.

Final WoRd
RasWIK has a lot going for it. Both hard-
ware modules and software work out of the 
box and require no configuration. The WIK 
graphical tool makes it extremely easy to get 
started with RasWIK, even for beginners. 
The kit contains a wide selection of elec-
tronic components that let you build any-
thing from a simple blinking LED project to 
more advanced Internet of Things solutions. 
More importantly, the product’s website of-
fers excellent documentation, which pro-
vides plenty of examples. In short, RasWIK 
is a must-have kit for anyone interested in 
expanding Raspberry Pi’s capabilities and 
having fun building hardware projects.  ● ● ●

01  #!/usr/bin/env python

02  # ‑*‑ coding: utf‑8 ‑*‑

03  import serial

04  from time import sleep

05  port = '/dev/ttyAMA0'

06  baud = 9600

07  se rial_connection =  
serial.Serial(port=port, baudrate=baud)

08  sleep(0.2)

09  serial_connection.write('a‑‑D11HIGH‑‑')

10  sleep(3)

11  serial_connection.write('a‑‑D11LOW‑‑')

12  serial_connection.close

Listing 1:  Simple Python Script to 
Control LED

Figure 7: LDR wiring diagram.

Figure 8: XinoRF-based transistor switch.

01  #!/usr/bin/env python

02  # ‑*‑ coding: utf‑8 ‑*‑

03  import serial

04  import sys

05  from time import sleep

06  port = '/dev/ttyAMA0'

07  baud = 9600

08  serial_connection = serial.Serial(port=port, baudrate=baud)

09  sleep(0.2)

10  while True:

11      try:

12          serial_connection.write('a‑‑A00READ‑‑')

13          sleep(0.2)

14           rawdata = serial_connection.read(12)

15          value = rawdata[7:]

16          value = value.strip('‑')

17          print value

18          with open("values.txt", "a") as f:

19              f.write(value +"\n")

20          sleep (3)

21      except KeyboardInterrupt:

22          sys.exit(0)

Listing 2: More Advanced Python Example

[1]  RasWIK:  
shop.  ciseco.  co.  uk/  raswik

[2]  XinoRF board in Ciseco shop: 
shop.  ciseco.  co.  uk/  xinorf‑100‑
arduino‑uno‑r3‑based‑dev‑
board‑with‑radio‑transciever

[3]  Slice of Radio in Ciseco 
shop: shop.  ciseco.  co.  uk/  slice
‑of‑radio‑wireless‑rf‑tran‑
sciever‑for‑the‑raspberry‑pi

[4]  WIK downloads:  
files.  ciseco.  co.  uk/  WIK

[5]  Customized Raspbian distro: 
openmicros.  org/  Download

[6]  Article code: ftp://ftp.raspber‑
ry‑pi‑geek.com/pub/listings/
raspberry‑pi‑geek.com/04

[7]  “Controlling Legacy Devices” 
by Dmitri Popov, Raspberry 
Pi Geek, issue 03, pg. 52: 
http://  www. raspberry‑
pi‑geek.  com/  Archive/  2014/ 
 03/  Control‑your‑old‑film‑ca
mera‑with‑a‑Raspberry‑Pi
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