
Using the Raspberry Pi to control digital information screens

Always  
 in View

A digital information screen provides constantly updated 

information to viewers. All you will need to create one is a 

Raspberry Pi, the appropriate software, and a monitor.  

By Wolfgang Dautermann

all over – in streetcars, buses, shopping 
malls, universities, companies, city centers, 
and more.

If you would like to put together an info 
screen yourself, you will find that it’s rela-
tively easy and inexpensive to do. Aside from 

The latest trend of digital signage in-
volves distributing signs, announce-
ments, and other information on 
digital screens instead of through 

billboards or printed information. These digi-
tal notices and advertisements are appearing 
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a monitor in the size of your choice, you will 
only need a Raspberry Pi, a few cables, and 
some free software.

Screenly OSe
The Screenly operating system provides a 
good foundation for a digital information 
screen. Two variations of the system are 
available: One is Screenly Pro, and the other 
is the open source edition known as Screenly 
OSE. I’ll use Screenly OSE in this write-up.

Screenly OSE is easy to install. On the 
Screenly homepage [1], you will find a com-
pressed image available for downloading. All 
you have to do is install the image on an SD 
card with at least a 4GB capacity; connect a 
network cable, a power supply, and a screen 
to the Rasp Pi and you are ready to roll.

The second option is to install Raspbian 
yourself. This process will require that you 
switch the computer into graphical mode via 
sudo raspi‑config. Then, as the pi user, you 
will need to enter the command from Listing 
1, which will produce a somewhat lengthy 
output.

As part of the process, curl loads a script 
file from a server, and the result goes directly 
to the shell via a pipe transfer to execute the 
script immediately. If you want to know in 
advance what will occur afterward, you can 
leave out the | bash at the end of the line 
and take a look at the script content.

In this way, you will also be able to see 
why the installer needs Raspbian. Screenly 
has been programmed in Python, so, theoret-
ically, it can also run on other Raspberry dis-
tributions like Pidora. Nonetheless, the setup 
contains Debian-specific 
commands for setting up 
necessary software packages. 
Manual retrofitting would be 
necessary if other distribu-
tions were used.

After turning on the screen 
and booting the mini-PC, the 
Rasp Pi will next display a 
brief announcement with in-
formation on the website that 
you will use to control the 
screen. You can enter this 
website address in a browser 
on a different computer that 
is connected to the network 
and then configure the con-
tents you want to be dis-
played.

Before activating the digital 
information screen, you 
should log on to the Rasp-

berry Pi via SSH and take care of the follow-
ing details.
•	 The	Screenly	image	activates	SSH	and	sets	

the commonly used password raspberry for 
user pi. For security reasons, you should 
change the password.

•	 If	you	have	chosen	to	use	a	larger	SD	
card – a good choice if you want to play a 
video on the screen at some point – you 
should expand the root filesystem with the 
configuration tool.

•	 Most	probably,	you	will	still	need	to	
change the time zone and possibly also the 
keyboard layout.

Screenly and Raspbian are constantly being 
worked on and developed. As a result, it’s a 

Figure 1: Besides providing certain status information, the main screen for Screenly offers the 

option of uploading media like pictures, videos, and texts.

$ c url ‑sL https://raw.github.com/wireload/screenly‑ose/master/misc/install.sh 
| bash

LisTing 1: Installing Screenly OSE

Figure 2: You can fill the digital information screen with videos, pictures, 

and web pages as needed.
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New Year’s wishes that appear punctually 
over the holidays. The media are not activated 
when they are uploaded; this happens instead 
with a mouse click. You can determine the se-
quence of currently active assets with a sim-
ple drag and drop.

Screenly offers various possibilities for set-
tings and system information. By clicking on 
Screenly OSE at the upper left, you get out of 
the corresponding dialog and go back to the 
administration of assets.

Currently, Screenly does not come with a 
role for users. As a result, anybody who 
types the URL of the admin page in the web 
browser can manipulate the screen. Inside of 
a company, a firewall can be used to protect 
the network. In this way, limits can be put on 
access to the Admin interface (Listing 2).

In the example, the firewall permits access 
only to the computer with the IP address 
192.0.2.1. All others are blocked. 
127.0.0.1/255.0.0.0 and $IP are IP ad-
dresses for the Raspberry Pi.

Still lacking is the automatic screen 
switch-off. This does not function via the 
web interface; however, it can be set up eas-
ily with the help of the tvservice utility. 
Using tvservice, you can set the resolution 
and turn off the output port via sudo tvser‑
vice ‑o, which causes the monitor or TV to 
enter sleep mode. With the option ‑p or ‑e, 
you can wake up the screen again. To obtain 
information on display modes, use the fol-
lowing command:

$ tvservice ‑m CEA

The CEA-HDMI modes are intended for TVs, 
and the DMT-HDMI modes are for monitors. 
For example, if you want to turn on the 
screen every day on Monday through Friday 
from 8AM to 6PM, you should use a cron 
job. Then, you will need to save the text from 
Listing 3 in the /etc/cron.d/signage file.

The command sequence chvt 6; chvt 7 
will then switch the virtual console between 
the text console (vt6) and the graphical dis-
play (vt7).

raSpberry Digital Signage
A compressed image for Raspberry Digital 
Signage is ready and available to be down-
loaded from SourceForge and installed on an 

SD card. You can find 
the IP address by 
going through the boot 
messages when re-
booting the Raspberry 
Pi. You can get to the 

good idea to update both components to the 
current version. On its own, Screenly comes 
up displaying a short Update available mes-
sage on the screen. You can update the soft-
ware using the following command.

$ ~/screenly/misc/run_upgrade.sh

To update the Debian packages of the basic 
system regularly, use the following two com-
mands:

$ sudo apt‑get update
$ sudo apt‑get upgrade

Now Screenly is ready to use. Enter the URL 
of the system into a browser and install the 
media (Figure 1). You can accomplish this 
with the Add Asset button.

A dialog opens that offers the opportunity 
to upload pictures and videos (Figure 2) or 
display the URL for web pages and graphics. 
This makes it possible to show pictures cap-
tured by a webcam on the information screen.

Midori is the browser being used for dis-
playing websites. You should quickly check 
over the display because Flash does not func-
tion in Midori. Additionally, designers usu-
ally don’t check their sites on this browser, 
so the sites might not otherwise appear the 
same in Firefox, Chrome, or Internet Ex-
plorer.

Pictures should be available in JPEG, 
PNG, or GIF format. For videos, OMXPlayer 
is a bit more particular. It requires video 
files in H.264/ MPEG-4 AVC format. If neces-
sary, you can adapt the material with the 
help of ffmpeg or vlc, but only if you use a 
high-performance computer for doing so.

In addition to specifying which elements go 
into the display, you can also determine when 
and how long the asset run, which means you 
can plan for the future. For example, in Octo-
ber, you can prepare Christmas greetings and 

IP=$(hostname ‑I)   # IP address of the Raspberry PI.

iptables ‑A INPUT ‑p tcp ‑‑dport 8080 ‑s 192.0.2.1 ‑j ACCEPT

iptables ‑A INPUT ‑p tcp ‑‑dport 8080 ‑s 127.0.0.1/255.0.0.0 ‑j ACCEPT

iptables ‑A INPUT ‑p tcp ‑‑dport 8080 ‑s $IP ‑j ACCEPT

iptables ‑A INPUT ‑p tcp ‑‑dport 8080 ‑j REJECT

LisTing 2: Limiting Access

# Min  Hr  Day  Month  Day of week (0=Sun)  User  Command

00     8     *    *      1‑5                root  /usr/bin/tvservice ‑e "CEA 5 HDMI" ; chvt 6; chvt 7

00     18    *    *      *                  root  /usr/bin/tvservice ‑o

LisTing 3: Using tvservice

Digital information screen
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web interface via the web server on the 
Raspberry Pi.

The capabilities of the SourceForge soft-
ware are limited. You will only have the op-
tion of presenting a web page or up to four 
images or videos. However, a paid version is 
available – the Raspberry Digital Signage do-
nors’ version – that has more functionality 
(Figure 3).

The version that has been deposited on 
SourceForge allows you to click on the pass-
word button, but then nothing happens. In 
the advertisement for the full version, many 
features that have become familiar in open 
source software like Screenly are not listed. 
For example, you will not find time-con-
trolled playing of content.

Moreover, the source code is not available, 
even though Raspberry Digital Signage exists 
as an installable image on SourceForge. The 
image file does contain the PHP code; how-
ever, it does not provide information about 
the license. The SF page also fails to provide 
the necessary information. Only the home-
page [2] makes it clear that the code is sub-
ject to the GPLv2 license.

cOncertO
Concerto [3] consists of a server and one or 
more clients – either Rasp Pis or normal 
PCs – that control the screens. The comput-
ers get the contents from the Concerto server 
and administers them via a web interface. A 
client, therefore, is more or less made up of a 
web browser that calls up a web page from a 
server and then displays it in full-screen 

mode. If you would like to check out Con-
certo in advance, a demo page [4] on the 
web shows the screens and offers a test run 
with the admin interface.

A Concerto client is very easy to install on 
the Rasp Pi. You will first need a browser. 
Aside from Midori, this could be Chromium 
in kiosk mode (@chromium ‑‑kiosk).

Additionally, you can install the unclutter 
package if you need to, which will prevent 
the mouse cursor from appearing. Then, you 
should make sure the browser starts in full-
screen mode and contacts the Concerto 
server. To do this, simply add the line from 
Listing 4 to the ~/.config/lxsession/LXDE/
autostart file.

You should use the address of the corre-
sponding computer for the <Concer‑
to‑Server>. Here, <MAC‑Address> should be 
replaced with the MAC address of the Rasp-
berry Pi. Finally, you will need to make sure 
that the screen does not turn itself off when 
the information is supposed to be displayed. 
Go to the /etc/lightdm/lightdm.conf file in 
the [SeatDefaults] area and modify the 
start command as follows:

xserver‑command=X ‑s 0 dpms

As already indicated, Concerto offers an op-
tion for controlling several screens. The 
server runs as a PHP application that uses a 

Figure 3: A paid version of Raspberry Digital Signage comes with more functions.

@midori ‑e Fullscreen ‑a http://<Concerto‑Server>/screen/?mac=<MAC‑Address>

LisTing 4: Contacting the Concerto Server
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directory and adjust, at minimum, the vari-
ables from Listing 5 according to your situa-
tion.

Afterward, you should set up the database 
and fill it with the required tables and data 
from the install directory (Listing 6). The 
last command sets the password for the user 
admin. Although the server comes without a 
password, the software does not allow login 
without a password.

Concerto has a short diagnostics script 
(Figure 4) that lets you see whether the in-
stallation works. During testing, I found a 
mistake in the setting for the variable PATH_
INFO. I resolved this easily with one click on 
try visiting this. If this doesn’t do the trick, 
you will need to add the directive Accept‑
PathInfo On in the Apache configuration file 
.htaccess.

As a final step, you should install a cron 
job (Listing 7). If Concerto is on a virtual 
server or in a subdirectory, adjust the path 
that is included accordingly.

Now, Concerto is ready to use. Logging in 
takes you to the dashboard (Figure 5). Here, 
it quickly becomes apparent that Concerto is 
a complex application. In addition to user 
administration, Concerto has the ability to 
activate content, install screens, and upload 
and administer content.

As a first step, you should install the tem-
plates from the homepage [6]. You can do 
this by going to Template Importer located at 
the bottom of the Admin menu (Figure 6). A 
template describes where text, graphics, and 
potentially the time of day will go on the dis-
play screen. The template also defines the 
background picture.

Next, download a template ZIP archive, 
unpack it, and select the graphics and XML 
files in the importer. Then, set up a feed in 

the Browse Content tab. 
Now, you can catego-
rize the messages. Users 
can fill the feeds with 
content. Administrators 
choose which feeds 
occur on the display 
screen and how often 
they occur.

Next, you should set 
up the first screen in the 
Screens tab. The MAC 
address that the soft-
ware asks for will be the 
same one you have al-
ready entered into the 
client when providing 
the URL to the browser. 

MySQL server as a database. The database 
server software need not run on the same 
computer as Concerto.

To install the server, download the server 
software from the homepage [5], unpack it, 
and copy the information onto the web 
server. Concerto comes in two variations. 
One version has a special authentication sys-
tem, CAS, from Yale University, and the other 
does not. Usually the second version 
concerto‑1.9.3‑NoCAS suffices. You can ad-
just the access rights by entering the follow-
ing commands on the web server:

$ cd <concerto‑directory>
$ sudo chown ‑R www‑data .

To continue, copy the configuration file con‑
fig.inc.php.sample to the config.inc.php 

$db_host = 'localhost';     // database server

$db_login = 'user';         // database user

$db_password = 'password';  // database password

$db_database = 'concerto';  // database name

// Important paths

define('ROOT_DIR', '/var/www/');  // path for the Concerto installation

define('ROOT_URL', '/');          // URL for the Concerto installation

LisTing 5: Configuring Concerto

mysql ‑h localhost ‑u user ‑p concerto < schema.sql

mysql ‑h localhost ‑u user ‑p concerto < data.sql

mysql ‑h  localhost ‑u user ‑p concerto  
‑e "update user set password=md5('password') where id=0;"

LisTing 6: Setting Up the Database

Figure 4: You can check the installation of the Concerto server with a small script.

 */5 * * * * wget ‑‑delete‑after ‑‑quiet http://localhost/common/scripts/cron.php

LisTing 7: Installing a cron Job
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This is how the Concerto server recognizes 
the individual screens.

If you have set up the screen, then click 
again on the display screen and configure it 
for the feeds that it should contain via Man-
age Subscriptions. As a last step, you should 
add content using the menu option Add Con-
tent and determine the feeds to which the 
content belongs.

Concerto permits users to set up an account 
themselves via Signup and then to transfer 
content. However, the content will remain in-
visible until a moderator possessing the requi-
site rights makes it visible (Figure 7).

cOncluSiOn
If you want a quick and easy way to turn a 
monitor into an information display screen, 
then Screenly OSE is an excellent option. In-
stallation and administration are easy, and 
the software already has the features built in 
that you will need to get started.

Concerto is probably overkill if you only 
want to operate one display screen. Also, all 
that Concerto currently supports are images 
and text. The developers are working on Con-
certo 2 [7], which should handle videos and 
dynamic content, such as weather forecasts.

Raspberry Digital Signage might well not 
be able to compete in this area yet. The way 
the developers have made the code available 
for download does not invite any active co-
operation.

Many other projects use a Raspberry Pi as 
a control mechanism for digital signage. If 
the solutions introduced here do not fulfill 
your requirements, then you can find further 
inspiration in the digital signage overview on 
Elinux.org [8].  ● ● ●

Figure 6: Templates are used to determine the layout of the contents on the digital information 

screen.

Figure 7: New content submitted by users must be released by an administrator before it can 

appear on the display screen.

[1]  Screenly OSE:  
http://  www.  screenlyapp.  com/  ose.  html

[2]  Raspberry Digital Signage:  
http://  www.  binaryemotions.  com/ 
 raspberry‑digital‑signage/

[3]  Concerto Digital Signage:  
http://  www.  concerto‑signage.  org

[4]  Concerto demo page:  
http://  www.  concerto‑signage.  org/  demo

[5]  Downloading Concerto:  
http://  www.  concerto‑signage.  org/  deploy

[6]  Concerto templates: http://  www. 
 concerto‑signage.  org/  help_pages/  38

[7]  Concerto 2: http://  www.  concerto‑signage. 
 org/  blog/  tag/  concerto2/

[8]  Digital signage projects: http://  elinux.  org/ 
 RPi_Projects/  Digital_Signage

info

Figure 5: The Concerto dashboard lets you administer the functions of Concerto from one cen-

tral location.
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