
Using the Raspberry Pi for a multimedia center on your boat

Cast Off
Due to its diminutive size and minimal power needs, the Raspberry Pi 

works well as a multimedia center on boats or in RVs. By Martin Loschwitz

wanted to implement various ideas for elec-
tronic gadgets. After all, it is important to 
make weekend excursions comfortable, and 
that comfort requires conveniences such as 
TV and the ability to play multimedia con-
tent. I  quickly discovered that the Rasp Pi 
was ideally suited for the role of bringing 
multimedia to my boat.

Limited ResouRces
There are always two limiting factors on a 
sport boat, namely space and electrical 
power. Although my boat – christened the 
“Coup de Coeur” – has three batteries avail-
able, the batteries only deliver 200 Amp 
under ideal conditions. This is just enough 
power to run a 1 Amp device for 200 hours.

Thus, during boat trips lasting several 
days, you face the danger of losing electrical 
power if you don't have access to a land-
based electrical connection. As a result, any 
electronics carried on board need to take up 
as little space and consume as little power 
as possible. The Rasp Pi fulfills these two 
requirements perfectly. The Pi can run satis-
factorily with so little power that the ship 
batteries have enough for many hours of op-
eration.

Additionally, OpenELEC offers a handy 
and fully functioning multimedia center for 
the mini computer that can play DVB-T and 
almost any other video format. 

the haRdwaRe
To use the Raspberry Pi as a DVB receiver, you 
need some additional hardware. The list of 
hardware includes at least a compatible DVB 
dongle and a compatible antenna. Because 
the Rasp Pi hardware already supports 
MPEG-2, the Rasp Pi is almost perfect for 

Some people claim that boat trips 
are the most expensive and un-
comfortable way to travel. Boating 
enthusiasts believe just the oppo-

site. I am a confirmed boating enthusiast. 
After moving from Vienna to Berlin, I discov-
ered the wonders of the many lakes sur-
rounding the capital city of Germany and 
made it a priority to purchase a boat. Once I 
had sufficient money in hand, I settled on 
the compact and popular Ypton 22 sailing 
yacht (Figure 1).

The previous owner of this boat had 
tricked it out with assorted gadgets. But now 
it was in the hands of a confirmed nerd who 
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use as a DVB-T receiver. (See the box called 
“Rasp Pi and DVB-T2.”) However, you will 
need to get a license key to use MPEG-2. 
This license costs 10 Euro. You can buy the 
license directly from Raspberrypi.com for  
2.40 British pounds [1].

Given the limited amount of space on a 
boat, large video displays like those found 
in a living room are simply not an option. 
Moreover, a large display screen would 
cause the batteries to empty in record time. 
Although small TVs are available in practi-
cally every electronics store, the selection 
of small TVs that also come with more so-
phisticated equipment is limited. For exam-
ple, the TV must have two HDMI ports be-
cause I will connect two Rasp Pis. The TV 
will also need to handle full HD; addition-
ally, it needs to operate with a 12-volt 
power supply.

Not many small TVs fulfill all of these re-
quirements. The 12-volt power supply is a 
particularly difficult obstacle. I went with a 
Grundig 22 VLE 5520 BG [2]. This model 
has all of the necessary functions and is 
also reasonably priced on Amazon at 220 
Euro. With the addition of an adapter cable 
for 15 Euro, the device can operate directly 
from the 12-volt power supply of the boat. 

The adapter does away with the need for an 
expensive inverter, which would only 
achieve 90 percent efficiency anyway with a 
full load.

It is a good idea to have a movable TV 
arm, because inside the small cabin (Fig-
ure 2), you might 
need to turn the TV 
on its side to do 
something like use 
the hatch to get 
below deck.

the 
antenna
Reception problems 
with DVB-T have 
become a thing of 
the past in most 
areas of Germany. 
The transmission 
efficiency is good 
enough to prevent 
image and sound 
distortions, espe-
cially when the an-
tenna is located at 
a higher elevation. 
Nonetheless, 
DVB-T room anten-
nae are not suitable 
for use on a boat. 
The antenna on a 
boat is usually 
mounted in a re-
cessed space. Also, 
a boat is constantly 
in motion; almost 

Figure 1: The author’s boat is an Ypton 22, and it now serves as the new home for a Raspberry Pi 

multimedia player.

Unfortunately, the setup described here for 
DVB-T has an expiration date. Although the 
DVB-T-stick from PCTV can also handle DVB-
T2, this really doesn’t matter. It is just transmit-
ting those frequencies to the Rasp Pi that DVB-
T2 is supposed to use beginning in Fall 2016. It 
is up to the receiver that is connected to figure 
out what to do with this.

Here is where the problems start. MPEG2 is 
used to code DVB-T. Rasp Pi has its own chip 
set for decoding the videos. (DVB-T2 uses 
Video-Codec H.265 in Germany.) The mini 
computer doesn’t handle this well because it 
has to accomplish the decoding on the soft-
ware side. This, in turn, places too much de-
mand on the CPU even for the Rasp Pi 2.

Thus, it becomes clear that the Rasp Pi will no 
longer be suitable for watching DVB-T TV 
starting in Fall 2016. But, that won’t herald the 
end of watching TV on my boat. There is al-
ready an alternative in the form of the Rasp Pi 
competitor Odroid C1+ [8], which implements 
the codec in hardware. OpenELEC is currently 
available for the device so the transition can be 
accomplished easily. It will be interesting to 
see whether the Raspberry Pi Foundation re-
places the MPEG2 chip in the device with an 
H.265 chip. Then, the Rasp Pi would once 
again be in the running.

RASP PI AND DVB-T2

Figure 2: I placed the multimedia equipment below deck. The 

illustration provides a view of the Philippi control panel, which is 

used for controlling the individual 12-volt circuits on board.

PROJECTS
Watching TV on a Yacht

ISSUE 15 RASPBERRY PI GEEK 51



turned out to be the best choice. It can han-
dle the frequencies for DVB-T2, has a price 
of just 70 Euro, and is very small. The 
tribleStick has an MCX (miniature coax) 
connection instead of the normal coax jack 
for its antenna connection, and a suitable 
adapter is included. OpenELEC already 
comes with a driver for the tripleStick.

wiFi
Having WiFi on your boat is a good idea 
even though it might seem superfluous. A 
WiFi access point makes it possible for all 
WiFi-capable devices on board to communi-
cate with one another, meaning you can also 
enjoy the programs streamed by the Rasp Pi 
on a tablet. Additionally, it is possible to use 
UMTS sticks and expand Internet functions 
for many WiFi access points. An appropriate 
prepaid rate can offer several gigabytes of 
data volume for a small amount of money.

Creating an access point on a boat is easy. 
For example, the TP Link MR3020 [5] works 
well getting its power from the USB jack and 
can therefore be easily operated with a USB-
12-volt adapter. The device costs around 30 
Euro on Amazon. This is about as much as 
you would have to pay for a suitable UMTS 
stick for an Internet connection. The TP Link 
takes up practically no space, which is an im-
portant feature on a boat. Free Software en-
thusiasts can exchange the pre-installed firm-
ware for the free OpenWRT system, which is 
what I did.

cabLe chaos
It takes a lot of cables and outlets to connect 
the components together properly. Even 
though the boat had a complete 12-volt 
power supply system already built in, there 
was no outlet near where the television was 
supposed to sit (Figure 3). And, it was neces-
sary to add various extension cables between 
the antenna and the DVB stick, from the self-
installed, 12-volt panel to the TV bracket, 
and at other places.

As it turned out, the various cable-laying 
tasks required significantly more time than 
the installation of the multimedia hardware 
itself. Still, the effort was worth it. Once the 
project was done, the boat had its own WiFi 
access point, a functioning outboard DVB an-
tenna, and a Raspberry Pi that played back 
multimedia content on a connected TV.

PRobLems with the 
disPLay scReen
Setting up OpenELEC for DVB-T is relatively 
trivial in comparison to setting up the hard-

every bow wave causes rocking to and fro. 
As a result, it doesn’t work to simply mount 
a conventional antenna and leave it.

The antenna definitely needs to include an 
amplifier for processing weaker signals. The 
typical DVB-T antenna only works under 
specific conditions even if it is expressly la-
beled by the manufacturer as an outdoor an-
tenna. You will need to figure out the capa-
bilities of an antenna before making a pur-
chase. The easiest solution is to choose an 
omnidirectional antenna. However, a well-
functioning omnidirectional antenna like the 
Maxview Omnimax costs at least 170 Euro, 
whereas regular outdoor antennae start at 30 
Euro. For the project described here, I chose 
the Strong SRT ANT+ 45 [3], which proved 
to have adequate reception when put 
through a number of tests.

Of course, an antenna performs at its best 
when placed in a prominent position on a 
boat. The Omnimax comes with a complete 
retinue of mounting brackets for railings and 
masts. A cable – which is frequently live – 
runs to the integrated amplifier. Any boat 
owner has concerns about having holes in 
the hull. I ended up mounting the antenna in 
the stern to the mast stabilizer and threading 
the cable through a locker below deck. A 
cable lead, which also houses the two 

Bowden cables for 
the remote control 
of the outboard 
motors, served as 
the entry point for 
the cable into the 
boat. 

dVb-t 
ReceiVeR
The Raspberry Pi 
requires a receiver 
in the form of a 
DVB-T dongle, 
which is suitable 
for processing an 
incoming DVB-T 
signal. Once it be-
came clear that the 
Rasp Pi should use 
OpenELEC as a 
multimedia distri-
bution, the next 
step was to check 
out the list of offi-
cially supported 
DVB-T devices.

The tripleStick 
from PCTV [4] 

Figure 3: Preparations included creating the necessary power 

supply by putting an outlet strip for 12-volt connections at the place 

where the TV is supposed to sit.
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ware. The initial configuration proved fairly 
straightforward with one exception. The dis-
play screen overlay, which is actually a relic 
from the past, posed some problems. When 
applied to television screens that used to 
work with tubes, the term overlay referred 
to darkened regions of an image. The over-
lay plays a special role in analog video sig-
nals that are played on digital display de-
vices. When the image comes from a digital 
source, the overlay has no role because the 
TV should not use it.

However, the Grundig TV applied a mask 
to the displayed image that came directly 
from the HDMI port of the Raspberry Pi. This 
approach had some undesired side effects. 
The Full HD resolutions sent from the Rasp 
Pi appeared misshapen and blurry on the 
display screen. All attempts to resolve the 
problem on the Rasp Pi side failed. In the 
end, the manual for the Grundig TV proved 
helpful. The manual describes the steps nec-
essary for turning off the overlay via the de-
vice service menu. Once the overlay was 
turned off, the picture was in focus and oth-
erwise perfect. The lesson I learned from the 
hours of trying to fix the problem was to first 
look in the manual for the TV before pro-
ceeding with the configuration.

oPeneLec and dVb-t
Some moments of tension arose after con-
necting the DVB-T stick to the Rasp Pi. The 
command dmesg provided confirmation that 
OpenELEC recognized the device and that 
the suitable driver for DVB-T had loaded, but 
I had to troubleshoot some problems with 
the signal processing. 

The first step was to activate the Unofficial 
repository for additional software. This is 
where OpenELEC puts the components that 
should be compatible with the system. How-
ever, the project does not guarantee that these 
components  will actually work. After en-
abling the repository for the additional soft-
ware, you should find and activate Tvback-
end in the configuration menu. The module 
runs in the background and is responsible for 
decoding the DVB signal.

The corresponding module on the client 
side is called Tvheadend. The module has its 
own web interface, which is where you 
should set up the DVB-T adapter, paying par-
ticular attention to the DVB mode that the 
adapter should use. Then comes a channel 
search and exporting of the channels that 
have been identified into the OpenELEC 
menu, where an additional menu option TV 
will then appear. 

As an aside, it is interesting to note that 
the Grundig TV is capable of decoding 
DVB-T signals by itself, but the tripleStick 
ended up having significantly better perfor-
mance, especially with the complications  
caused by the motion of the boat. 

concLusion
The Raspberry Pi proved an ideal extension 
to the electronics that were already on 
board the boat (Figure 4). It is possible to 
play back a program from terrestrial broad-
casting on the television and also watch 
high-resolution films when using something 
like the Matroschka format. Those who 
want to listen to music can plug a USB stick 
containing the desired files into a Raspberry 
Pi and sit back and listen. The Grundig TV 
has a surprisingly good audio tone in spite 
of its small size.  ● ● ●

[1]  An MP2-License Key: http://  www. 
 raspberrypi.  com/  mpeg‑2‑license‑key/

[2]  Grundig 22 VLE 5520 BG:  
http://  www.  amazon.  de/  Grundig‑5520‑ 
 Fernseher‑Triple‑Tuner/  dp/  B00RK808SY

[3]  Outside Antenna Strong SRT ANT 45: 
http://  www.  strong.  tv/  en/  products/ 
 accessories‑dvb‑t‑antenna/  srtant45

[4]  PCTV tripleStick: http://  www.  pctvsystems. 
 com/  Products/  ProductsEuropeAsia/ 
 Hybridproducts/  PCTVtripleStick/  tabid/  308/ 
 language/  en‑US/  Default.  aspx

[5]  TP-Link TL-MR3020:  
http://  www.  tp‑link.  com/  lk/  products/  details/ 
 cat‑4691_TL‑MR3020.  html

INFO

Martin Gerhard Loschwitz works 
as a cloud architect at SysEleven 
in Berlin, Germany, where he fo-
cuses on Distributed Storage, 
Software Defined Networking, 
and OpenStack. He spends his 
free time on his boat on one of 
the lakes located near Berlin, or 
at a bowling alley.

THE AUTHOR

Figure 4: The mounted TV, which the Raspberry Pi supplies with multimedia content. Although 

not visible here, the mini computer has been placed on the back side of the monitor.
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