
Raspberry Pi fills in for a remote control device, switching the power on 

and off at an electrical outlet. By Geoff Johnson

I’m sure I’m not the 
only person who 
jumped at the 
chance to buy a ma-

chine like the Raspberry 
Pi, then wondered what to 
do with it. It isn’t the first 
time I’ve bought something 
that seemed like a good idea 
then been stuck for how to use 
it. A couple of years ago, I noticed a sign on a 
petrol pump advertising a similarly fascinat-
ing device: a remote-controlled power sock-

ets at UK£ 5 for a pack of three (Figure 1). 
The device plugs into a wall socket, and you 
can plug an electrical appliance into it. A re-
mote control that comes with the device lets 
you turn the power to the appliance on or 
off. The device thus lets you use the re-
mote to control the power to any appli-
ance (such as a lamp or a coffemaker), 
as you would for a garage door opener or 

a TV set.
I bought the device and tried it with a few 

random appliances, stuck it in the cupboard, 
and forgot about it. When pondering a pro- Le
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ject for my Raspberry Pi, I hit upon the idea 
of combining these two impulse purchases. 
Could I get the Raspberry Pi to imitate the 
behavior of the remote so that I could turn 
appliances on and off with it?

I made up a lot of this as I went along, and 
I’ll describe the episode chronologically, so 
you can share my sense of discovery.

Nothing in this project involves going near 
any dangerous voltages. Soldering is limited 
to just a few joins, and the source code is 
available online. The device described in this 
article is designed for UK power specifica-
tions, but you’ll find similar products in the 
US and elsewhere. Even if you don’t want to 
implement the exact same kind of device 
with your Raspberry Pi, you can think of the 
following experiment as a case study in the 
kind of practical problem solving you might 
need some day for your own Raspberry Pi 
adventures.

GettinG Started
The first step was to identify the signaling 
used by the socket device so I could mimic it 
using the Raspberry Pi. Communication be-
tween the remote and the sockets is radio 
based, which allows control without line of 
sight. This design also allows sockets in vari-
ous rooms to be controlled from one loca-
tion. A sticker on the back of the socket de-
vice said 433.92MHz, so I searched eBay for 
“433MHz receiver” to find a suitable receiver 
for the Raspberry Pi. I wound up with a 
transmitter and receiver for only UK£ 1.60, 
including postage and packing (Figure 2). It 
was shipped from China, so I faced a fairly 
high probability of the package going missing 
in the post, but I’ve always 
found that professional Far 
East sellers are happy to 
send another if an item 
doesn’t arrive.

I had to solder antenna 
wires onto both the trans-
mitter and receiver, but it 
was not a difficult piece of 
soldering, although the 
pads were quite small (Fig-
ure 3).

To read the code from 
the remote control, I con-
nected the receiver module 
to a computer mic socket. I 
have a 5V power supply 
lying around, but there’s a 

5V output on the Raspberry Pi that would 
serve the purpose. The output from the mod-
ule is 5V digital, which isn’t suitable to be 
connected straight into a computer audio 
socket, so I connected the output of the mod-
ule via a 1Mohm resistor to the mic socket of 
my laptop, borrowing the cable from my 
speakers to make the connection. I assem-
bled the circuit on a breadboard, but I’ll de-
scribe an alternative later.

Audacity [1] is an excellent tool for exam-
ining this kind of signal. Once I was satisfied 
that the recording level was about right, I 
started recording and pressed one of the but-
tons on the remote. I then stopped the re-
cording and zoomed in on the signal gener-
ated by the button press. The signal repeated 
over and over until the remote button was re-
leased. Short pulses seemed to be about 
0.25ms and the long ones three times as 
long. I converted the transmission to the bi-
nary string shown in Figure 4.

This step is the make or break time for the 
project. If you have come this far and cannot 
find a repeating pattern that appears when 
you press the remote control button, your 
sockets might not be using the simple AM 
signaling that this project relies on.

To recreate the transmission with the Rasp-
berry Pi, I needed to wire the transmitter up, 
but first, I powered it from the 5V supply and 
checked the input pin with a voltmeter. On 
some devices, the supply voltage is present 
on the input pins when there’s little or no 
load. This could potentially damage the 
Raspberry Pi, so I wanted to make sure. No 
voltage was present, so I went ahead and 
wired it up.

Figure 1: This fascinating device I 

bought at a gas station lets the user 

switch an outlet on or off by remote 

control.

Figure 2: I found a tiny receiver and 

transmitter that operate at 433MHz.

Figure 3: Soldering the transmitter to the Raspberry Pi.

Figure 4: Pressing one of the keys on the remote caused a transmission analogous to this binary string.
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The connector for the GPIO and the cable I 
used is from an old PC floppy disk drive 
cable. These have a wider cable and plug 
than the Raspberry Pi GPIO connector, but 
you can fit the plug onto the GPIO pins with 
part of the plug going off the end. Of course, 
this won’t work if your Raspberry Pi is in a 
case. One end of the cable has the ribbon 
split into three, with the middle of the three 
twisted over. I used this end of the cable be-
cause it left the cable pointing out away from 
the Raspberry Pi. The other end of my cable 
would have gone over the top of it.

With the cable this way around, eight 
wires in the ribbon cable extend off the end 
of the GPIO connector. I cut these off quite 
close to the connector and used some of the 
wire for the antenna wires mentioned earlier. 
A single wire is connected to the GPIO pins 
before the first split in the cable; this wire 
isn’t used for the transmitter, though.

The critical pins are shown in Figure 6. 
The first wire after the split is +5V; I use this 
wire to power the transmitter. Next come 
three other wires I don’t need, then the GND 
connection. Finally, right at the bottom of the 
ribbon is GPIO7, the pin I use to control the 
transmitter. The +5V and GND lines could 
also be used to power the receiver while col-
lecting data from the remote control.

On the other end of my ribbon cable is a 
very small piece of stripboard. Soldered to 
this board is a connector for the transmitter, 
made by cutting down an IC socket. Another 
way to connect the transmitter module 
would be to use the connector from the other 
end of the floppy drive cable. The transmitter 
would go into three of the pins. The three 
wires connecting to the transmitter in that 

The transmitter is intended to stay con-
nected to the Raspberry PI, so it’s powered 
from the +5V pin of the GPIO. I connected 
GPIO7 of the Raspberry PI to the data pin, 
and I connected the GND of the transmitter 
to the GND of the Raspberry GPIO connector. 
The 3.3V signals are enough to drive the 
transmitter, although I only found this out by 
trying it.

From the waveform in Audacity (Figure 5), 
I could see what I would need to send, and 
how fast I would need to send it. Linux is a 
multitasking OS, and something else could 
use the CPU at just the wrong time, which 
would leave my program outputting bits at 
the wrong time, so I repeat the output 10 
times, hoping that at least one gets transmit-
ted correctly. My initial rough cut of the soft-
ware was based on the first GPIO example in 
C from the Rasp Pi low-level peripherals page 
on the elinux.  org site [2].

Optimistically, I plugged the socket device 
in for the test run. When I ran my software 
on the Raspberry Pi and captured the signal 
with the laptop, receiver, and Audacity, I 
could see that the waveform was about right, 
but upside down. Needless to say, the socket 
didn’t do anything. I flipped all the bits in my 
output stream and re-ran the test code. This 
time the socket switched on, which surprised 
me a bit, because I expected to have to do a 
lot more tweaking. The waveform in Audac-
ity matched the one I’d captured earlier 
pretty well. I went on to transcribe the other 
buttons in a similar fashion.

detailS
So, that’s the story; now for a bit more detail 
on the hardware and software.

Figure 5: Wave form for one of the remote buttons, as shown in Audacity.

Figure 6: Critical GPIO pins.
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socket could be connected to the +5V, GND, 
and GPIO7 wires from the connector on the 
Raspberry Pi.

A chocolate-block-type connector would 
be fine for connecting the wires because the 
signals aren’t very high speed. If your trans-
mitter has another pin for the antenna con-
nection, you would just need to trim the wire 
on that pin to the correct length and do no 
soldering at all.

Software
Because the GPIO code in the example I fol-
lowed directly accessed memory, it needed 
to be run by the root user. To make my life 
easy, I developed and tested the code while 
logged in as root. All commands given here 
assume you’ll be doing the same. Everything 
is done from the command line, so unless 
your Raspberry Pi is set to jump straight to 
the graphical front end, just stay at the com-
mand line.

To create a directory in which to put the 
source code and the executable file while 
under development, type:

mkdir gpio

cd gpio

You’ll find the source code at my website [3]. 
Save the file in the directory you created. The 
program takes two parameters: the channel 
and on or off. You’ll need to edit the code to 
replace my remote control codes with your 
own. My favorite editor in Linux is nano, be-
cause it’s relatively easy to use, and it is usu-
ally installed on most systems. To access the 
nano editor type:

nano switch.cpp

Be careful to retain the quote marks around 
the code in the source (see the HowTo Cor-
ner on the Raspberry Pi Geek website [4] for 
more information on nano). When you have 
changed the codes, quit by pressing Ctrl+X, 
answer Y to the question about saving the 
file, and accept the filename switch.cpp.

To build the executable file, type

g++ ‑o switch switch.cpp

then test it with your sockets by typing:

./switch 1 on

If it works, you will probably want to be able 
to run it as any user. To do so, type the fol-
lowing commands:

chmod +s switch

mv switch /usr/bin/

enhancementS
This simple project offers several opportuni-
ties for enhancements. For instance, you can 
use a cron job to schedule the sockets to 
come on and off at certain times. Just type:

crontab ‑e

You will be able to edit a file that controls 
scheduled jobs. The format is described in 
the file, but to try something out, add these 
lines to the bottom of the file:

0 *  * * * switch 1 on

10 *  * * * switch 1 off

These settings will turn 
socket 1 on for the first 
10 minutes of every 
hour.

So far, this project is 
not very user friendly. A 
web-based interface would be 
a lot nicer. My web interface 
allows you to switch the four 
channels on and off, but I have 
not gone so far as to add any 
scheduling to it.

First, install mini-httpd to act as 
the web server:

apt‑get install mini‑httpd

You can download the files for the web inter-
face from my website [5]. In the ZIP file is 
the config file for mini-httpd, and the var/ 
 www directory, which is where I put web 
page and CGI programs. These shouldn’t 
need any modification, but you will need to 
copy them to the correct locations. The 
HTML file uses a primitive Ajax request to 
run the CGI script with the channel and on/ 
off parameters. The CGI script just pulls the 
parameters from the query and calls the 
switch program with them.

concluSion
Maybe you won’t ever find a socket control 
device like one described in this article, but 
the techniques described here offer a glimpse 
at the kinds of problem-solving tools and 
techniques you can use to employ your Pi in 
novel and useful ways. See the Hoagie’s 
House website for more on my remote con-
trol experiment and some of my other favor-
ite projects [6].  ● ● ●

[1]  Audacity: http://  audacity. 
 sourceforge.  net/

[2]  Rasp Pi low-level peripher-
als: http://elinux.org/RPi_
Low-level_peripherals

[3]  Source code for this project: 
http://  www.  hoagieshouse. 
 com/  RaspberryPi/  RCSockets/ 
 switch.  cpp

[4]  HowTo Corner: http://rasp-
berry-pi-geek.com

[5]  Web interface:  
http://  www.  hoagieshouse. 
 com/  RaspberryPi/  RCSockets/ 
 Web_Interface.  tar

[6]  Hoagie’s House: http://  www. 
 hoagieshouse.  com/
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