
Automating the home with the Raspberry Pi

 Morning Mood
The Raspberry Pi GPIO interface offers the perfect starting point from 

which to control devices, such as turning lights on and off, starting the 

coffee machine in the morning, or turning on the TV and playing your 

favorite movies at scheduled times. By Marc Staller

listed in the “Hardware” box. To create your 
morning assistant, you should set up a web 
server that can host the applications to be 
used in controlling the components you con-
nect. 

After updating the repositories, install the 
components:

sudo apt‑get update
sudo apt‑get install apache2 php5

Next, from a computer in the local network, 
call the IP address of the Rasp Pi (see the 

“Rasp Pi IP 
Address” 
box) in the 
web 
browser 

(e.g., http:// 
192.168.0.10). 

You should 
then see the start 

page for Apache – 
It works! – in the 

browser. This means the 
web server has been in-

stalled successfully.

Setting up the 
tranSmitter
Figure 1 shows the kind of 
433MHz transmitter module you 
will need [2]. To connect it to the 
Rasp Pi, you need either a pair of 
jumper wires with a female con-
nector for soldering or a solderless 

Home automation is a natural ap-
plication for the Raspberry Pi. 
Imagine setting a desired wake-
up time from the browser of your 

smartphone. Then, instead of listening to the 
nerve-wracking sounds coming from an 
alarm clock the next morning, the light in the 
room turns on, the smell of coffee wafts in 
from the kitchen, and the TV plays motiva-
tional videos. 

In this article, I show you how to set up 
this paradise inside your own four 

walls.

partS
Before you begin, you 
need to gather the 
hardware com-
ponents 
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breadboard with male/ male jumper wires. 
The pinout is relatively simple, as shown in 
Table 1.

ANT is the antenna connection. If a trans-
mitter has a coil, it does not need this con-
nection because the coil acts as the antenna. 
GND is ground, DATA receives information 
from the device connected to the GPIO pin, 
and VCC is the supply voltage. Notice in Fig-
ure 2 that the GPIO number and the header 
pin number (preceded by a “P”) are not the 
same; for example, GPIO17 is header pin P11.

Now all you have to do is connect the 
transmitter pins to the Rasp Pi. To make the 
connection, either solder a transmitter pin on 
the general purpose circuit board to the 
jumper wire and plug a female connector to 
the correct GPIO pin or use male/ male 
jumper wires on the solderless breadboard 
from the prototyping GPIO ribbon cable to 

the transmitter, which is also plugged in to 
the breadboard.

The Rasp Pi still needs the raspberry-re-
mote software library to talk to the wireless 
communication outlets. You can download a 
copy of the source code for this software by 
first installing the git-core version control 
system on the Rasp Pi (Listing 1, line 1) then 
downloading the library source code 
(lines 2-4) and compiling it (line 5).

WireleSS CommuniCation 
outletS
In my test, I used a wireless outlet set with 
three outlets and a remote control that is com-
patible with my home in Germany [3], but 
you should be able to find outlets that are 
compatible with the system in your country 
from other manufacturers via a web search.

For the 
433MHz trans-
mitter module 
to talk to the 
wireless com-
munication 
outlets, you 
have to figure 

•  Raspberry Pi with a USB power plug and SD 
card

•  Ethernet cable or WiFi stick

•  433MHz transmitter module

•  433MHz outlets for cordless communication

•  GPIO prototyping cable for experimental pin-
outs, solderless breadboard, and jumper 
wires [1] or

•  General purpose circuit board, soldering iron, 
and jumper wires

•  HDMI cable for HDMI-ready TV

Hardware

If you do not know the IP address for the Raspberry Pi, you can 
open a terminal from a computer on the network and type ifcon‑
fig. You will get a list of devices active in the network, including 
the IP address of the Rasp Pi.

rasP Pi iP address

Figure 1: The Rasp Pi needs a 433MHz transmitter module to talk to the 

wireless communication outlets.

Figure 2: Raspberry Pi GPIO header for revisions 1 and 2. If you have one of 

the new Raspberry Pi B+ computers, the Rev2 header pin numbers are cor-

rect. Notice that power and ground pins are scattered along the header.

Transmitter GPIO

ANT

GND GND

DATA 17

VCC 5V

table 1: Connections
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sudo ./send 11010 1 1

To deactivate it again, I would replace the 
last number with 0. This is the pattern for 
controlling the lamp and the coffee ma-
chine with the communication outlets that 
have been installed. Of course, the lamp 
has to be turned on and connected to the 
communication outlet, as does the coffee 
machine, which should start brewing the 
coffee as soon as the electricity starts flow-
ing.

To play videos via the Raspberry Pi, the 
Raspbian operating system has OMXPlayer 
as part of its offerings. Typically, you only 
need one command line to transfer a file via 
HDMI to the TV:

$ sudo omxplayer U
  ‑o hdmi /home/pi/Motivation/video.mp4

This requires the TV to be connected via the 
HDMI cable to the Raspberry Pi. You should 
also plug the TV in to a wireless communica-
tion outlet to avoid leaving the TV on the en-
tire night. Then, the Rasp Pi can turn on the 
TV, start the desired video, and cut the power 
connection after a certain amount of time 
has passed.

remote Control
A definite advantage of using a web applica-
tion (Figure 3) is that it is independent of 
any platform. A web app operates equally 
well on a desktop computer and a smart-
phone.

The application consists of three files. The 
index.php file contains the user interface 
based on HTML, JavaScript, and PHP. Here, 
you need to set the time your motivation as-
sistant is to start. Additionally, alarm.php 
and switch.php contain the JavaScript and 

out their preset house code and change it. 
To find and set the code, open the back 
cover on the outlet with a small screwdriver 
and set the respective code (Figure 3). A 
row of binary numbers stands for the house 
code, and letters of the alphabet identify an 
individual outlet. It is a good idea to change 
the default code so your neighbors won’t in-
advertently control your outlets.

In my case, I used 11010 as the house code. 
To enter this code, I flipped the 1, 2, and 4 
switches on the DIP switch up and the others 
down. Next, you can configure the identifiers 
for the outlets. 

For example, you can configure the first 
outlet by setting the A switch in the up posi-
tion; for the next outlet, set the B switch up, 
so on. By means of this configuration pro-
cess, you provide an ID for each outlet to 
which the transmitter module can then talk. 
If you want to use one command to control 
several devices at once, you should allocate 
identical letters to every outlet.

ContaCt
To test the outlets, you should use the same 
code on the remote control as you did on an 
outlet and then try to control it. If this works, 
it is time to control the wireless communica-
tion outlets with the Raspberry Pi. To do so, 
you use the send tool you compiled from the 
raspberry-remote library:

$ sudo ~/raspberry‑remote/send U
  <housecode> <outlet‑ID> <state>

Therefore, 
here, the 
command 
used to turn 
on outlet A 
is:

Figure 3: Setting the code for a wireless communication outlet.

Figure 4: Setting the wake up time and start times via the web GUI is 

easy in a browser.

01  $ sudo apt‑get install git‑core

02  $ cd ~

03  $ git clone git://github.com/xkonni/raspberry‑remote.git

04  $ cd raspberry‑remote

05  $ make send

listing 1: Getting the raspberry-remote Library
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PHP code that communicate the desired 
commands to the Raspberry Pi.

Basically, the little Rasp Pi based motiva-
tion assistant will already function in this 
constellation. You only have to tell it what it 
should do. If you used the same codes as I, 
then everything should work fine; other-
wise, you can change the values in the 
alarm.php file (Listing 2).

The script first reads the variables for the 
time of day you want your motivation as-
sistant to start working. Then it creates a 
cron job that executes commands for the 
operation of the wireless communication 
outlets. 

As you can see, the file contains com-
mands for three wireless communication 
outlets and the video that starts on the TV. 
In general, the exec command needs to 
have each command separated by a semi-
colon:

exec('echo "'.$mins.' '.$hour.' * * * U
  <command1>; <command2>; U
  <command3>; <command4>" | U
  crontab ‑');

You also need to modify the switch.php file 
(Listing 3) when using other codes. The file 
shuts all wireless communication outlets off 
again when you press the Turn off all button 
in the web GUI.

inStalling the appliCation
To make the application accessible, you 
should copy the contents of the entire 
homeautomation folder from the Raspberry Pi 
Geek FTP server [4] onto the web server in 
the var/www/ directory. Additionally, you 
should make sure that the www-data user 

has the rights necessary to execute the com-
mands via PHP. 

As long as the Raspberry Pi is only acces-
sible in the home network and you have no 
significant security concerns, you can set 
the rights for this as shown in Listing 4. Af-
terward, you should start the web applica-
tion on the client in the browser under 
<Pi‑IP>/homeautomation/index.php.

ConCluSion
Now the motivation assistant is ready to go. 
To set the wake-up time, go to the web in-
terface and set the time in Reset alarm that 
you would like the script to start the activi-
ties. You should enter the time using two 
digits each for the minutes and the hours. 
For example Hours 08 and Minutes 00 would 
give you 8:00am.

Now nothing stands in the way of a per-
fect start to the day.  ● ● ●

<?php

$hour = $_GET["hour"];

$mins = $_GET["mins"];

//Commands for the Raspberry Pi cron job

ex ec('echo "'.$mins.' '.$hour.' * * * sudo /home/pi/raspberry‑remote/./send 11010 1 1;  
sudo /home/pi/raspberry‑remote/./send 11010 2 1; sudo /home/pi/raspberry‑remote/./send  
11010 3 1; sudo omxplayer ‑o hdmi /home/pi/Motivation/video.mp4" | crontab ‑');

?>

listing 2: alarm.php

<?php

exec("sudo /home/pi/raspberry‑remote/./send 11010 1 0");

exec("sudo /home/pi/raspberry‑remote/./send 11010 2 0");

exec("sudo /home/pi/raspberry‑remote/./send 11010 3 0");

?>

listing 3: switch.php

$ sudo chmod g+s /var/www

$ sudo chmod 775 /var/www

$ sudo chown ‑R www‑data:www‑data /var/www

listing 4: Setting Rights

[1]  Prototyping cable: https://  www.  adafruit. 
 com/  products/  914

[2]  433MHz transmitter module: http://  www. 
 dx.  com/  p/  433mhz‑wireless‑transmitter‑mo
dule‑superregeneration‑for‑ardu‑
ino‑green‑149254#.  U_4FdEsk_0g

[3]  Elro wireless communication outlet 
AB440S: www.  hans‑hats.  de/  product_info. 
 php?  products_id=5949

[4]  Code for this article: ftp://  ftp.  linux‑magazin. 
 com/  pub/  listings/  raspberry‑pi‑geek.  com/  07
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