
Making a smart TV with XBMC and a Raspberry Pi

 Media Master
For just a small amount of money, you can turn any television set into a multi-use, smart 

TV by adding a Raspberry Pi and XBMC. In this article, we will help you start out with the 

XBMC media center. By Christoph Langner

drive. Getting started on creating these ca-
pabilities is easy when you use distributions 
like Raspbmc [1] or OpenELEC [2] together 
with XBMC media center software, which is 
in the process of changing its name to the 
Kodi media player [3].

XBMC-based Rasp Pi distributions like 
Raspbmc and OpenELEC only install the 
media center system as it is. (See the box ti-
tled “Installing Raspbmc and OpenELEC.”) 
The user is responsible for adapting XBMC 
after the first start, and tailoring XBMC to 
your own environment is often more difficult 
than it looks. This article offers some helpful 
tips on operating XBMC. (Also see the 
"Raspbmc or OpenELEC?" box.)

Setting Up XBMC
After installing an XBMC-based distribution, 
start the system. XBMC works best when you 
connect a mouse and keyboard to the Rasp-
berry Pi. A mouse and keyboard make it eas-
ier to do things like specify paths and access 
data. 

At a later phase in the project, when the 
television set is able to transmit control com-
mands from the TV remote control via CEC 
to the media center software, you won’t need 

The Raspberry Pi can take on a wide 
range of tasks, but one of the favor-
ite applications is using the Rasp-
berry Pi as a media center.

Adding a Raspberry Pi to a plain old bor-
ing television set lets you play clips from 
YouTube and online media libraries, and 
you can even stream video to the TV from a 
data storage device or an external hard 

The installation process for Raspbmc and 
Open ELEC is the same as the process for other 
RaspPi Linux distros. All you will have to do is 
load the image file from the Internet and write 
it on a memory card that has at least 4GB stor-
age space using the dd utility or Win32 Disk 
Imager for Windows. Both Raspbmc, and 
Open ELEC contain integrated update routines 
that regularly update the Linux media center. 
You won’t have to worry about future manual 
updates.

InstallIng Raspbmc and 
Openelec
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the keyboard and mouse. (See the box titled 
“CEC.”)

Using either a mouse or the arrow keys on 
the keyboard, navigate from the main menu 
to the menu options: Pictures, Videos, Music, 
Programs, System. The Down arrow key 
takes you into the submenus, and the Up 
arrow key takes you back. You can return to 
the main menu at any time by pressing the 
Esc key. Once in the menus, navigate step by 
step backwards using the Backspace key. The 
C key takes you to the context menus, which 
you can open with a right mouse click.

Table 1 describes some important XBMC 
settings. You will find all these menu options 
under System | Settings. Note that the news 
ticker that sometimes appears in the main 

menu is not absolutely necessary and, in 
fact, slows down the menu build perceptibly. 
You can deactivate the ticker under System | 
Appearance | Skin | Show RSS News Feeds.

Both XBMC distributions have a configura-
tion tool. Raspbmc integrates the Raspbmc 
Settings into the Programs menu. The set-
tings entry for OpenELEC appears in the Sys-
tem menu. Be sure to set up network access. 
The Raspbmc tool (Figure 1) offers the added 
option of connecting other hardware like ex-
ternal sound cards, webcams, and infrared 
receivers. The Raspbmc tool also makes it 
possible to install nightly builds.

Adding MediA
The media center doesn’t have much use un-
less it also has content. XBMC will not search 
for media files on its own, so you will need 
to let the program know where it should look 

Consumer Electronics Control, or CEC [4], is 
the official standard for control functions that 
allow the user to command and control more 
than one entertainment electronics device 
through just one control. Most of the newer 
television sets support CEC. Depending on the 
brand, CEC is known under various names. For 
example, Philips calls it EasyLink, LG refers to 
it as Simplink, Samsung has Anynet+, and 
Sony has Bravia Sync. What actually happens 
is that the television transmits a push of the 
button on the TV remote control via the HDMI 
cable to the Rasp Pi. The LibCEC software [5] 
then captures this input and forwards it to the 
media player.

cec

Raspbmc and OpenELEC are both XBMC dis-
tributions for the Raspberry Pi. Raspbmc is 
based on Raspian and therefore the ARM 
branch of Debian. This Debian heritage makes 
it possible to install DEB packets intended for 
Raspian in Raspbmc. In contrast, OpenELEC 
uses its own build system, which, in turn, 
makes it easier to adapt OpenElec to the lim-
ited resources of the Rasp Pi. As a result, 
Raspbmc works better as a kind of all-round 
media center, whereas OpenELEC is a fairly 
static, if somewhat faster system.

Raspbmc OR Openelec?

Option Description

Appearance
Skin | Show RSS news feeds The Newsticker with XBMC news slows the main menu down perceptibly.

International Language, region, and character set settings. If you have set the language incorrectly in 
the set-up assistant, you can correct the problem here.

Video
Library | Update library on startup Tells XBMC to review all sources for changes and include new media in its database.

File lists | Extract thumbnails and video infor‑
mation  

XBMC generates preview images from new videos when the database is updated.  This 
process takes too much time on a Raspberry Pi.

Services
UPnP | Share video and music libraries 
through UPnP 

This option lets you stream apps like BubbleUPnP for Android and multimedia content 
directly from mobile devices to XBMC.

UPnP | Allow control of XBMC via UPnP You will need to activate this option to control an XBMC Rasp Pi via UPnP.

Remote control | Allow programs on other 
systems to control XBMC

This function is absolutely necessary for classic XBMC remotes like Yatse for Android.

System
Video output | Resolution | 1280x720p A lower resolution increases the build speed of the menus.  The resolution for videos is 

not affected.

Video output | Video calibration This function  corrects alignment if the the Raspberry Pi image does not fit cleanly on the 
TV screen.

Input devices | Peripherals | CEC adapter Televisions use CEC to transmit the input from the remote control to XBMC.  This menu 
offers numerous options for optimizing the interaction.

table 1: Important XBMC Settings
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can open the menu with the mouse by right-
clicking on the corresponding entry of the 
storage device. When there is more than one 
kind of media (e.g., music, TV series, mov-
ies, or images) saved on the device, you need 
to go further to the folder that contains just 
one type of media.

Repeat these steps for all of the media 
and memory locations. It will not matter 
that some media content is on a hard drive 
connected to the Rasp Pi and other content 
requires network access for a network 
server. XBMC incorporates all the content 
for one type of media into the correspond-
ing category.

Add-onS And SkinS
Thanks to a powerful and efficient add-on 

interface [6], XBMC enjoys a large commu-
nity that supports plugins with additional 
XBMC functions. Most Plugins are developed 
in Python. XBMC maintains officially recog-
nized extensions in a packet source that is 
incorporated in house [7]. However, numer-
ous unofficial repositories are offered by di-
verse XBMC communities. These repositories 
sometimes contain add-ons that are not nec-
essarily legal. For example, an add-on may 
offer the option of directly loading Live 
Streaming from pay TV channels into XBMC

You will find official XBMC add-ons under 
System | Settings | Add-ons | Get Add-ons | 
XBMC.org Add-ons. It is a good idea to also 
activate the Watchdog from the Add-ons | Ser-
vices menu. The Watchdog monitors incorpo-
rated media sources and updates the XBMC 
database with changes. If you like to watch 
the original version of foreign language mov-
ies and need subtitles, go to XBMC Subtitles. 
The Subtitle add-on connects to Open-

for what. XBMC uses this information to fill a 
database that will have to be updated. By 
way of example, you can direct XBMC to 
look for films or TV series. But don’t insert 
all of your media collection in one dump. 
Categorizing media into movies, TV series, 
images, and music is very important when 
building the database.

To categorize your files, follow the menus 
to Videos | Files | Add videos and, in the Add 
video source  dialog, select the find option. A 
window will open, from which you can in-
corporate network filesystem access via Net-
work file system (NFS) or Windows Network 
(SMB). You can also browse via UPnP De-
vices on UPnP and DLNA servers. The [Right 
Arrow] key followed by OK finishes the 
input. As a final step, the user has the option 
of naming the media source. For instance, 
you might choose movies on the Server or TV 
Shows on NAS.

XBMC displays the content of the media 
database with the filename. It can also load 
and display a DVD or CD cover, as well as a 
significant amount of information from the 
Internet, such as plots, actors, or IMDb chart 
rankings. If you want to take advantage of 
this feature, you need to tell XBMC what 
kind of content is on the newly created 
media source. You can select either Mu-
sicvideos, TV-Series, or movies under this 
folder contains. XBMC then loads a suitable 
scraper program that extracts desired infor-
mation like the artist or cast, as well as addi-
tional images from the website.

Storage devices connected via USB auto-
matically appear as separate entries under 
Videos | Files. You should select one with the 
arrow key on the keyboard and open the con-
text menu Define content  with the C key. You 

Figure 1: Configure the network, or even increase the clock speed, in the Raspbmc settings.
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sleek interface (Figure 2) and therefore 
barely use more CPU performance than Con-
fluence. You won’t need to be afraid of com-
parisons to the look found in the interfaces 
for modern smart TVs.

overCloCking the rASp pi
If you want Eminence or other resource-hun-
gry skins to really run smoothly, consider 
overclocking your XBMC Rasp Pi. Overclock-
ing is now officially permitted by the Rasp-
berry Pi foundation [10], and it does not lead 
to loss of any warranty rights. Configuring 
overclocking is easy via Raspbmc Settings.

If you have already switched to Eminence, 
you will find the appropriate settings under 
Programs | Program Add-ons | Raspbmc Set-
tings | System Configuration | System Perfor-
mance Profile. The Fast setting is fast enough 
for the Eminence skin; Super is not actually 

Subtitles.org by default. You’ll need to config-
ure some add-ons after installation.

The Video Add-ons also have a part to play. 
This option lets you incorporate YouTube and 
other media libraries. I’ll address the video 
add-ons function in more detail later in this 
article.

The XBMC packet sources contain numer-
ous and highly distinctive skins. However, 
you will need to keep interaction with the 
Rasp Pi in mind when making your choice. 
Most of the skin themes can have an impact 
on performance, and a Rasp Pi can quickly 
become overwhelmed by too many images or 
too much animation.

Therefore, choose themes with some care. 
Otherwise, don’t be surprised by a sluggish 
interface. Eminence [8] and Refocus [9] are 
good alternatives to the gaudy and basic 
original Confluence. These skins work with a 

01  # Overclock mode settings.

02  #

03  # default recommended values are: arm_freq | core_freq | sdram_freq | over_voltage

04  # no overclocking               :    700   |    250    |    400     |      0

05  # mode 'Modest'                 :    800   |    300    |    400     |      0

06  # mode 'Medium'                 :    900   |    333    |    450     |      2

07  # mode 'High'                   :    950   |    450    |    450     |      6

08  # mode 'Turbo'                  :   1000   |    500    |    500     |      6

09  

10  arm_freq=950

11  core_freq=450

12  sdram_freq=450

13  over_voltage=6

lIstIng 1: Overclock Settings

Figure 2: Thin skins, for example the Eminence skin discussed in this article, give XBMC a modern appearance 

without over-taxing the resources of the Raspberry Pi.
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in the form of the zip file xbmc.repo.leo‑
pold.zip from the Internet and then placing 
the file in the storage/ folder of the memory 
card.

Install the ZIP file via System | Addons | In-
stall from Zip File | Home Folder. Then acti-
vate the add-on via the deeply nested menu 
path System | Addons | Other Addons | Leo-
pold’s Addons | Services | Other Addons | 
OpenELEC RPi Config. Once you have fin-
ished this configuration, you will see the 
OpenELEC RPi Config option under Pro-
grams. Speed up the Rasp Pi with the Preset 
option in the Overclocking tab.

plAying MediA
In general, the menu option Videos gives you 
access to the media. Once you communicate 
the locations of video files to the database for 
the shares found on the hard drive or on the 
network, you have access to the media under 
movies or TV-Series. XBMC organizes your 
music collection under Music.

You can designate media content that the 
XBMC database has organized into folders 
according to title, Genre, Year, or actor. You 
can also choose to label content that has re-
cently been read in as recent addition. The 
number that appears immediately after the 
title of a movie indicates the ranking in the 
Internet Movie Database or IMDb [13]. Next 
comes SD or HD, both of which refer to the 
quality of the video. 

If you have already viewed the movie with 
XBMC, a checkmark will appear after the 
quality descriptor. A play symbol shows that 
the movie is playing. The right arrow allows 

you to display a menu 
in which you can 
change views and 
modify the sort se-
quence.

Using the command 
key, you can expose a 
context menu in the 
user interface that al-
lows you to queue the 
current medium in the 
play list, start a differ-
ent player, add a brief 
summary of movie in-
formation, watch a 
movie plot or trailer, 
and mark a movie you 
have seen before with 
mark as viewed.

The XBMC distribu-
tions for the Rasp-
berry Pi use the player 

necessary. If you are set on 
using OpenELEC as the 
XBMC distribution, you 
need to overclock the Rasp 
Pi via the config.txt file 
[11]. This approach makes 
for a little more work. You 

will need to take the memory card out of the 
Raspberry Pi and then read it with the card 
reader on a PC.

You will find the config.txt file in the 
flash/ subfolder of the memory card. Edit 
the file with a text editor. The overclocking 
options are located in Overclock mode set‑
tings. Listing 1 shows customary settings for 
arm_freq, core_freq, sdram_freq, and over_
voltage.

You can log into a running OpenELEC sys-
tem via SSH. Activate the service in the in-
stallation assistant, either immediately after 
installing the system or at a later point in 
time, by going to OpenELEC settings and fol-
lowing System | OpenELEC | Services | acti-
vate SSH. Connect to OpenELEC as indicated 
in Listing 2. The login credentials are called 
root and openelec in the standard settings. 
Next you should configure the flash partition 
with permission to write and edit the config.
txt file with Nano. Save the changes with 
Ctrl+O, close the editor with Ctrl+X, and re-
boot OpenELEC.

If you like to work on system settings, it is 
a good idea to install OpenELEC RPi Config 
[12]. This XBMC add-on lets you change nu-
merous system-related settings directly from 
OpenELEC. You can install the configuration 
tool by downloading the installation archive 

01  $ ssh root@<openelec‑ip>

02  $ sudo mount /flash ‑o remount,rw

03  $ sudo nano /flash/config.txt

04  $ sudo reboot

lIstIng 2: Connecting to OpenELEC

Figure 3: The icons in the lower-right corner of the display screen allow you to download things like subtitles for a movie 

that is currently playing.
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OMXPlayer [14], although the user is not 
typically aware of this. XBMC overlays its 
own menus when a movie is played back.

For pausing, use the space key; skipping is 
accomplished with either the right arrow or 
the left arrow in segments of about 10 to 15 
seconds. The down and up arrow keys let 
you skip through the movie minute by min-

ute. The Esc key lets you open the main 
menu without interrupting playback (Fig-
ure 3). You can call the player menu with the 
enter key.

The main menu also contains the typical 
buttons for controlling playback; in addition, 
you will find menus on the right side for sub-
title, movie, volume control, and bookmark. 

Figure 4: The XBMC community offers a variety of video addons.
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Keyboard K400 [15] is a good example and it 
costs just 30 Euros. Another option is to buy 
one of the mini keyboards offered online 
over Ebay or Amazon. 

These tiny keyboards are the size of the 
palm of your hand and come with the Air 
Mouse [16], which lets you control the 
mouse cursor from the comfort of your 
couch. If the TV set you are using supports 
the CEC function referred to earlier in this ar-
ticle, you will not need an additional input 
device once the software is installed. Instead, 
the TV remote control will suffice.

A smartphone is also suitable as a remote 
control for the media center. Several different 
Android and iOS remote control apps are 
available, such as Yatse [17] (Figure 5) and 
the official XBMC Remote [18] for iPhones. 
Yatse lets you control the mouse cursor and 
the keyboard. 

The Yatse app also provides direct access 
via a variety of plugins to the media center, 
which in turn lets you stream content from 
the media center on a mobile phone and a 
tablet. You can also display messages from 
your mobile phone on the TV screen.

oUtlook for the fUtUre
It is not only XBMC that will soon have a 
new name. In the near future, Raspbmc will 
go by the acronym OSMC, the acronym for 

Use the bookmark function to designate in-
teresting parts of a movie. XBMC automati-
cally saves your position if you pause a 
movie.

In its video settings, XBMC offers the op-
tion under view to change the format of the 
video and the screen calibration option for 
correcting images that appear on the televi-
sion screen. It is important to select the 
audio track and volume amplification. These 
options are found under the audio settings. 
The volume amplification option lets you in-
crease the level of the playback volume even 
if you can’t increase the volume on the tele-
vision set.

XBMC helps you find suitable subtitle files 
as aids for watching original versions of a 
movie. You first need to activate subtitle 
sources like OpenSubtitles.org by going to 
System | settings | Add-ons | additional Add-
ons | XBMC.org Add-ons | subtitle. The down-
load function can then be called from the 
subtitle menu.

yoUtUBe And MediA 
liBrArieS
With XBMC, you can stream web videos 
from the Internet just like you can with smart 
TVs that use specialized apps. The XBMC 
packet sources offer numerous choices of 
add-ons (Figure 4) under System |settings | 
Addons | additional Addons | XBMC.org Add.
ons | Video Addons. Many of the add-ons 
refer to specific television channels or con-
tent streams. You can browse the available 
add-on options at the XBMC website.

In addition to the add-ons for public broad-
casters, you can find numerous add-ons for 
specialty channels. YouTube is also an inter-
esting source for content.

You can access the video plugins you acti-
vate from the Addons subfolder in the main 
menu. As is customary, navigate through the 
menus with the arrow key until you come to 
the entry for the desired media library. Start 
playback by pressing the Enter key – even if 
the video has not already been loaded on the 
hard drive.

Keep in mind that online media libraries 
often schedule regular removal of content de-
pending on the practices of the country of lo-
cation. Therefore, you probably shouldn’t 
wait too long before catching up on some-
thing like your favorite weekly TV series.

SMArtphone AppS
Wireless keyboards with integrated touch-
pads offer the best solution for controlling a 
media center. The Logitech Wireless Touch 

Figure 5: You can control your media center using a 

mobile phone with a remote control app like Yatse.
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Open Source Media Center [19]. The devel-
oper is also working on an alternative to the 
Rasp Pi, which will be tailored to the OSMC 
distribution. Financing for the new Vero 
boards is supposed to come through a Kick-
starter project, but as of this writing, only the 
website exists.

Regarding video-on-demand providers like 
Watchever, Maxdome, Amazon Prime Video, 
or Netflix, the future still looks dim for com-
bining XBMC with the Raspberry Pi. With 
the exception of Netflix, all of the providers 
use Silverlight Digital Rights Management to 
impose digital rights restrictions on their 
content. Netflix is the only provider that trans-

mits video streams via HTML5 over the Inter-
net, making it possible for Linux users to use 
the service without too much effort. However, 
only Chrome, IE, and Safari support the en-
crypted media extensions, EME, that are 
needed to process the streams. 

Chrome does exist for Linux, but no version 
of Chrome exists for ARM processors. Mozilla 
has been working since May, 2014 on imple-
menting EME in Firefox so that projects like 
XBMC can take advantage of the new develop-
ment, but so far they haven’t accomplished 
anything concrete. Rasp Pi users will therefore 
have to do without video-on-demand services 
for the time being.  ● ● ●
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