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In the last issue of TELE-satellite we 
focused on video resolution, in other words, 
how many pixels are transmitted.  We also 
mentioned that there are some channels 
that transmit only one pixel instead of four 
and that receivers simply take this one pixel 
and repeat it four times.  The provider ends 
up saving 75% in pixel transmissions.

But there’s more.  In this issue we want 
to take a closer look at video compression.  
Instead of transmitting every pixel one 
after the other, they are compressed so 
much so that only general information is 
actually transmitted.  This is like saying, 
“Dear Monitor, please take some red pixels 
and put them in the upper corner, take a 
few blue pixels and place them in the lower 
corner and please don’t ask where exactly 
the yellow ones should go.”  The more 
compression that takes place, the more 
imprecise the picture will be on the TV 
screen.

In the meantime, there is a third category 
of TV program that really takes the art of 
omission to its finest level: these would
be the newly surfaced channels in Europe 
that carry still images that change only 
once every few seconds.  These images 
are used mostly to promote toll telephone 
numbers.  The level of information here 
tends to be near zero, both in the picture 
that we can see (programming content) 
and also in the transmitted technical signal.  

Not only that, every channel category 
would have its own entry in the channel 
list of a satellite receiver and that’s where 
I begin to wonder: if still images are going 
to be listed as TV channels, what is the 
difference between TV and the Internet 
where banner ads appear as still images?

It would seem that two technologies are 
merging together that really don’t belong 
together.  I define a TV channel as a “moving
picture” that is in a quality that suits my 
monitor.  The worse the picture quality and 
the less movement there is in the picture, 
the less the channel has to do with TV.  Why 
would something like this even appear in 
the channel list of my receiver alongside 
“real” TV channels?

It would be nice if future receivers had the 
capability to select the technical quality of a 
transmission.  I would like to see expanded 
scan options: in addition to selecting “All” 
and “FTA-only”, what about an “HQ-Only” 
option?  This would mean high quality with 
a minimum 1 Mbps bitrate and a resolution 
of at least 704x480 pixels.

It would make me happy to see only 
“real” TV channels!

Sincerely,
Alexander Wiese

 

P.S.: My favorite radio station of the 
month: Radio Atlantida on Hispasat at 30W 
(12.149V, A-PID 5203) with endless old 
and new hits from Spain.
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Eletronics
The low noise block is the actual heart of 

the satellite antenna. Basically, it’s a cavity 

resonator which receives at one end the 

focused satellite signals that are reflected

from the antenna and then processes these 

signals. Similar to an organ pipe it oscillates 

and triggers internal dipoles which convert the 

transmission energy into electrical signals. An 

additional electronic switch amplifies these

signals before they are sent to the coax cable 

and converts them into a lower frequency in 

order to minimise signal loss in the cables.

Even though the descriptions may sound 

like there is a big difference between indi-

vidual models, most currently used LNB types 

use the same technology, the major distin-

guishing factor being the noise figure which

has been reduced to the theoretically lowest 

possible value of 0.3 dB in the most recent 

models. A universal LNB is used to divide the 

Ku band – which is predominantly used in 

Europe – into two partial frequency ranges.

Each LNB can only be used for a single fre-

quency band, because the S, C and Ku bands 

each require different cavity resonators. 

There are also individual types for linear and 

circular signals, which mainly differ in the way 

the internal dipoles are arranged.

The power supply for the electronic switch 

is of particular interest. The power is pro-

vided by the receiver and transmitted over 

the coax cable. The coax cable therefore not 

only transmits the reception signals from the 

antenna to the receiver, but also the required 

operating power from the receiver to the LNB 

(together with additional control signals).

Switching features
when changing 
channels
Transponders have one of two different 

polarisations (horizontal/vertical and left/

right circular, respectively). That’s why the 

receiver has to tell the LNB the polarisation 

for any given signal, so that the appropriate 

dipole can be activated. The voltage of the 

power supply takes care of this: 14 V acti-

Satellite signals are very weak. That’s why we need a parabolic antenna to focus them and a 

low noise block, also known as LNB or sometimes LNBF, universal LNB or feedhorn mounted in 

its focal point to collect them. But what exactly happens inside this small component?

the LNB with an individual coax cable, thus 

allowing signals to be received independently 

for each of these receivers.

A quattro LNB with a switched output deliv-

ers all four possible signal configurations

(horizontal/vertical and low/high band) simul-

taneously and is not suitable to be connected 

directly to a receiver. Its output signals are 

connected to a switching matrix. With the help 

of matrix cascades and intermediate amplifi-

ers it is then possible to connect any desired 

number of receivers to this system.

Multifeed for 
professionals
Multifeed means receiving signals from 

more than one satellite simultaneously with a 

fixed satellite antenna. The advantage of such

a solution is that switching between satellites 

takes place very quickly. However, several dis-

advantages or restriction are associated with 

multifeed reception:

Due to the reduced reception efficiency it is

necessary to go for a larger dish.

Not more than four satellites can be 

selected.

The possible orbital range comprises not 

more than +/- 10 degrees (less rather than 

more). Satellites must be spaced at least 

What is an LNB – and what is it for?
Heinz Koppitz

Basic Functions 

vate the vertical polarisation, while 18 V acti-

vate the horizontal polarisation. Even though 

DiSEqC has developed into a very powerful 

control tool with more than 256 commands, 

it is still not used for switching between the 

polarisation levels.

A universal LNB features a second switch-

ing mode for the extended Ku band. Since the 

frequency range of satellite receivers is not 

wide enough the actual frequency range has 

to be split up into two partial ranges. Switch-

ing between these ranges is controlled by a 

22 kHz signal which the receiver also sends 

to the LNB when selecting a certain channel. 

This 22 kHz signal is also used as carrier fre-

quency for DiSEqC control commands in more 

complex system configurations. These DiSEqC

commands serve for controlling multiswitches 

and antenna motors (see issue 189).

Various designs
There are several design types for different 

purposes. The table lists the most common 

LNB types for the extended Ku band and indi-

cated how they are used:

Type Connections Fixed 
assembly Motorised dish Multifeed

Single LNB One receiver One satellite Yes 2 – 4
Twin LNB Two receivers One satellite No 2 – 4
Quad LNB Four receivers One satellite No 2 – 4
Quattro LNB Multiple users One satellite No 2 – 4
Octo LNB Eight receivers One satellite No 2 – 4
Monoblock 2 Two receivers Two satellites No 2, fixed
Monoblock 4 Four receivers Two satellites No 2, fixed
Monoblock 8 Eight receivers Two satellites No 2, fixed

Single LNBs are suitable for individual recep-

tion. The reception principle of a single LNB is 

also included in flat antennas. If the receiver

comes with DiSEqC 1.2 and features the com-

mands required to control a motorised dish, a 

single LNB in combination with a dish motor 

allow you to receive signals from any number 

of satellites. This makes for a very elegant 

configuration, except for the time you have to

wait until the antenna has moved to the right 

position when selecting a channel from a dif-

ferent (i.e. not currently tuned into) satellite.

All other designs are only suitable for fixed

antennas. Twin, quad and octo LNBs are 

intended to support two, four or eight receiv-

ers. Each of these receivers is connected to 

three degrees apart from 

each other

A DiSEqC command is 

required for switching between 

signals.

If more than one receiver 

is to be connected a signal 

matrix is required.

It can be difficult to prop-

erly adjust the antenna.

Practical 
monoblock LNB
This dual LNB is the simplest solution to 

achieve multifeed reception for two satel-

lites. This design consists of two independent 

LNBs in a single case. The two LNBs can be 

automatically addressed with any DiSEqC 1.1 

receiver. However, they are only available for 

satellites with a fixed 3-degree or 6-degree

spacing. In Europe, for example, there are 

monoblock single, twin and quad LNBs for the 

Ku band, which have a pre-defined spacing

of 6 degrees (for Astra1/Hotbird or Astra2/

Astra3A, for example).
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The annual DVB World conference has now 
become a must for all involved in digital television. 

It’s the place to be for the latest information 
on developments in this rapidly expanding field.
Topics will include MPEG 2&4, DVB-S2, HDTV, 

IPTV, DVB-H, Home Networking, 
Advanced Modulation for DVB-T and the 

controversial subject of DRM.

Programme and registration details will be 
announced in September. Details will appear at 

www.dvbworld.eu 

Further information from seminar@iab.ch  

Burlington Hotel, Dublin, Ireland
7 – 9 March, 2007

Yes, there is. But before we 
try to explain that, let’s tell first
a few words about the polariza-
tion in general. Electromagnetic 
wave is a combination of electric 
and magnetic fields. They always
appear simultaneously. The elec-
tric field vector is perpendicular to
magnetic field vector and they are
both perpendicular to the direc-
tion of wave travel. In figure 1 the
electromagnetic wave is traveling 
upwards.

Now if there is no phase shift 
between electric vector and mag-
netic vector, we have linear polar-
ization. We call the polarization 
vertical or horizontal depending 
on the orientation of the electric 
vector with respect to the equa-
tor plane.. 

If there is a 90 shift, we have 
circular polarization. 90 shift 
(positive or negative) means 
that when electric field reaches

If you studied the satellite charts, you probably noticed that the 
majority of Ku-band transponders operate with linear polarization (ver-
tical or horizontal) while the majority of C-band transponders - with 
circular polarization. Is there any reason for that or simply someone has 
started this way and all the other followed?

Circular or Linear 
Polarization
Peter Miller

its maximum, the magnetic field
is equal zero and vice versa. You 
can see this in figure 1. Theoreti-
cally, if we have other values of 
phase shift (neither 0/180 nor 
90), we have elliptical polariza-
tion, but this is not used in sat-
ellite transmission so we do not 
want to discuss it here. Depend-
ing on the sign before 90, we 
have either right hand circular 
polarization (RHCP) or left hand 
circular polarization (LHCP).

Now, it is generally easier to 
manufacture a good performance 
LNBF for the linear polarization 
signals than for the circular. That’s 
why the majority of Ku-band LNBF 
use linear polarization. 

One of the well known disad-
vantages of linear polarization is 
the necessity to adjust the skew 
of LNBF depending on your geo-
graphical location. This is not 
needed for the circularly polar-
ized signals – you just install such 
LNBF in your dish focal point and 
that’s it. 

Another less known but prob-
ably more important factor is the 
sensitivity of linearly polarized 
signals to the Farraday’s rota-
tion caused by earth’s magnetic 
field. Rotation of EM vectors has
no effect on circularly polarized 
signals. The Faraday’s effect 

decreases rapidly with frequency 
and is practically negligent for Ku-
band but not for C-band! That’s 
why, using linear polarization in 
C-band is rather risky. This may 
be even more important when we 
need to cover the areas close to 
the earth magnetic poles. 

The providers decide what 
area they want to cover. If the 
area of interest has a big chance 
of having bad weather condition 
(rain, snow) or is located at high 
latitudes (what means longer 
paths through clouds), they 
would rather choose C-band. As 
you probably know, C-band is less 
sensitive to bad weather condi-
tions than Ku-band. And because 
the C-band is sensitive to the Far-
aday’s effect, the circular polari-
zation is a better choice.

But if the area is located in 
medium latitudes and the dish 
dimension is of major concern 
(like in big European cities), 
Ku-band would probably be the 
choice. Since we do not have to 
worry about the Faraday’s effect 
here, linear polarization will make 
it easier to provide the end users 
with high performance LNBF’s. 

So, as you can see, there is a 
reason behind this or that polari-
zation choice. This is always about 
ensuring the highest reliability of 
reception.

Figure. 1. 
Linear vs. circular polarization.
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FTA Receiver with Unique Extras

At 300 x 210 x 60mm (11.8 x 8.3 
x 2.4 inches), it is a typically sized 
receiver.  Its silver-colored front 
panel sports eight silver, horizon-
tally placed buttons that can be 
used to control and program the 
receiver should the remote be lost 
somewhere in the cushions of the 
couch.  The four-digit green display 
located in the center of the front 
panel displays the current time 
or the currently selected chan-
nel.  What is unique is that when 
you switch to a new channel, the 
channel number is displayed for a 
moment and then the current time 
reappears.  The current time can 
be entered in manually or you can 
have the receiver extract the cor-
rect time from the data stream by 
selecting GMT to “on” in the Time 
Setup menu.  Just keep in mind 
that time data may not always be 
available from every transponder.

The rear panel comes with all 
the standard connectors that you’d 
expect to find such as an IF input
with looped-through output, video 
and analog stereo audio outputs 
on three RCA jacks, a VHF modu-
lator output that can be switched 
between Channel 3 or 4, a terres-
trial TV antenna/cable input that is 
looped through to the modulator 
output when the Mercury II is in 
standby mode and also an RS-232 
serial interface.  But there are also 
a number of pleasant surprises on 
the connector panel: not only will 
you find an S-Video output and a

digital audio output, there is also 
an additional set of three RCA jacks 
that provide component video out-
puts (Y, Pb and Pr).  There’s even a 
main power switch; something you 
might not find on other receivers.

In contrast to the silver color of 
the receiver, the included univer-
sal remote control is mostly black.  
The underside of the remote is 
shaped so that it sits comfortably 
in your hand.  It comes with all of 
the standard buttons including a 
numeric keypad, ring buttons for 
volume and channel control, an 
“OK” button along with Info, EPG, 
Exit and Menu buttons positioned 
to the left of the ring buttons.  
Since this is a universal remote, 
it can be programmed to operate 
other electronic equipment such as 
a TV, VCR or DVD player.  This is a 
convenient feature allowing you to 
control almost everything with just 
a single remote control.  There are 
even extra buttons on the remote 
for controlling typical features 
found on a VCR plus an Edit button 
that lets you conveniently edit a 
channel (add to a Favorites list, 
lock it, delete it, rename it, etc.).

Everyday Use
The receiver comes with a power 

cord that is fitted with a standard
North American plug.  The power 
supply itself is rated at 100-120 
VAC/60 Hz so don’t try plugging 
it into a wall socket in Europe or 

other parts of the world that supply 
220 VAC; you might blow it up.

When you turn on the box for the 
first time, the user is initially asked
to select the desired menu and 
audio languages.  For the menu 
language you can choose between 
English, Arabic, Croatian, Czech, 
Danish, Dutch, Farsi, Finnish, 
French, German, Greek, Hungar-
ian, Indonesian, Italian, Norwegian, 
Polish, Portuguese, Romanian, 
Russian, Serbian, Spanish, Swed-
ish and Turkish.

With the languages selected, the 
next screen to appear is the Instal-
lation menu.  From here the user 
can set up the satellites that are 
to be received.  You can select the 
proper local oscillator frequency 
(LOF) from a list or enter it manu-
ally if the LOF you need is not in the 
list.  From this screen an antenna 
motor – be it DiSEqC 1.2 or USALS 
– can also be activated.  If you 
don’t have an antenna motor but 
instead have multiple antennas or 
a multifeed antenna, the receiver’s 
DiSEqC 1.0 and 1.1 protocols allow 
this box to work effortlessly with 
these types of antennas.

Most new receivers that appear 
on the market come with an 
extremely powerful scan function.  
This Power Scan, also included in 
the Mercury II receiver, lets you 
perform a satellite scan without 
knowing any transponder param-

Satellite Receiver 

Fortec Star Mercury II
eters in advance.  It will find all
active digital DVB transponders on 
a satellite and then scan each of 
those transponders for any TV and 
radio channels.  Considering the 
capabilities of a Power Scan, this 
would seem to be the next logi-
cal step after a satellite has been 
activated.  While the included 
transponder data may be up to 
date, new transponders may have 
appeared since the transponder 
list was loaded into the receiver.  
A Power Scan would quickly iden-
tify any of these newcomers and 
add them to the transponder list.  
Simply put, a Power Scan is by 
far the easiest way to keep your 
receiver’s transponder and chan-
nel data up to date.

The Power Scan in the Mercury 
II can be conveniently accessed 
directly from the remote control 
and can be customized in a number 
of different ways.  Instead of run-
ning a full range scan, the user can 
restrict the scan to a single polar-
ity, the start and end frequency 
can be specified, the scanning
steps can be set to 4, 6, 8, 10, 12 
or 15 MHz and the scan itself can 
be set to look for FTA-only chan-
nels or all channels.  There is also a 
“Locking Speed” option that offers 
the choices “detailed”, “quick” and 
“normal”.  If you are only inter-
ested in scanning for transponders 
with symbolrates over 10 Ms/sec., 
then the “quick” option would be 
the best choice.  “Normal” would 
be best for symbolrates over 5 
Ms/sec. and “detailed” should be 
selected if you want all symbol-
rates; even those less than 5 Ms/
sec.  It goes without saying that 
a ”detailed” scan would take more 
time to complete.  Also, the scan-
ning steps selected would also 
dictate how much time would be 
needed for a scan.

To test the Power Scan func-
tion, we pointed our dish to Intel-
sat Americas 5 at 97 deg west and 
opted to do a “detailed” scan in 
steps of 4 MHz.  During the scan, 
any transponder that was found 
was displayed in a list.  The Power 
Scan screen also displayed the 
current frequency that was being 
scanned as well as a progress bar 
at the bottom of the screen.  After 
all active transponders were found, 
the Power Scan then searched 

Once again 
Fortec Star has 

added a new receiver to 
their North American lineup.  The 

new model Mercury II was introduced to the 
world at the Sat Expo 2006 in Atlanta, Georgia, USA.  

It is a simple FTA receiver that includes a number of extra 
features that make it more fun to use for the user.  Naturally, we 

wanted to take our magnifying glass and have a closer look at what makes 
this new box tick.
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Expert conclusion
+
Despite being an FTA-only box, the Mercury II 

comes with features you’d expect to find in higher
end units.  The Power Scan function is extremely ver-
satile in that most of the scan parameters can be cus-
tomized to what you need.  Plus its component video 
outputs and digital audio outputs make for higher 
quality TV viewing.

-
The receiver does not have a universal power supply and thus is 

not designed to be used outside of North America.  This is supported 
by the fact that it also only provides an NTSC output.  Also, many of 
the features mentioned above were only added after the production 
receivers were shipped.  A software upgrade would be necessary to 
add all of these features.

each of the transponders for any 
channels.  A scan from 11.7 to 12.2 
GHz on both polarizations required 
about 12min 51sec to complete.

The receiver has enough memory 
to hold up to 6000 channels and as 
many as 100 satellites.  The manu-
facturer claims that the Mercury 
II can handle signals with symbol-
rates from 2-45 Ms/sec.  We found 
that the Mercury II can do much 
better than that.  We tested the 
receiver on a 1.374 Ms/sec signal 
and are happy to say that this box 
did not hesitate for one second to 
lock onto this signal.

Pushing the OK button on the 
remote displays the channel list with 
the video of the currently selected 
channel shown in a window.  The 
Channel Switch feature will deter-
mine what happens to this inserted 
video when you scroll up or down in 
the channel list.  If Channel Switch 
is set to “direct”, the channel video 
will change every time you scroll to 
another channel in the list.  If it is 
set to “delayed”, the video will not 
change until you find the channel
you want and press the OK button.  
This delayed feature would be 
attractive if the Mercury II is con-
nected to an antenna motor.  In this 
way the motor will not move until 
you find the channel you want and
press OK.  In “auto” the receiver 
will automatically detect whether it 
should be “direct” or “delayed”.

Naturally once there are a 
number of channels stored in 
memory, you would want to organ-
ize them in some logical manner.  
Although the Favorites lists are 
pre-named, these names can be 
changed to something more suit-
able if needed.  There’s also a spe-
cial Favorite list that goes by the 

name “Fav7”.  If there are certain 
channels that you want to store 
but at the same time don’t want 
anyone else to know about, simply 
put them in the “Fav7” list and 
activate the Fav7 lock in the Lock 
menu.  Once in this list, they are 
completely hidden from view by 
others and are not even displayed 
in the normal channel list.  

The satellite sort function is 
also interesting: satellites can be 
sorted alphabetically or by posi-
tion.  But there is also a “default” 
setting whereby the first two satel-
lites in the list will always be IA5 
and Galaxy 10R.  All the satellites 
after that will be listed alphabeti-
cally.  This is a logical feature con-
sidering that IA5 and Galaxy 10R 
are the two most popular satellites 
to point your antenna to here in 
North America.

Another fascinating feature is the 
Channel Backup function.  At first
you might think that this involves 
uploading your channel list to a PC.  
But, no!  Not this time!  Activat-
ing Channel Backup will take your 
existing organized channel list and 
back it up to the receiver’s inter-
nal memory.  You can now Power 
Scan other satellites, upload new 
receiver software, perform a fac-
tory reset of the receiver, etc., and 
then restore the backed up channel 
list by selecting Channel Recovery.  
This will take the current channel 
list and replace it with the backed 
up channel list.  In other words, the 
channel list will be back to what it 
was before.

The Recall button on the remote 
doesn’t just switch between the 
last two channels that were viewed; 
instead, the last 10 channels will be 
displayed in a list from which any 
one of them can be selected.

Ron Roessel
TELE-satellite

Test Center
North America

Power scan 

Multi picture 

Signal Quality 

Channel list 

Channel edit 

Info bar 

Manufacturer Fortec Star Communications, 
 Mississauga, Ontario, Canada

Fax +1-905-602-5289

E-mail fortecCA@fortecstar.com

Model Mercury II

Function Digital FTA Satellite Receiver 

Channel Memory 6000

Symbolrate 2-45 Ms/sec.

SCPC Compatible yes

C/Ku-band Compatible yes

USALS yes

Hard Disk Drive no

DiSEqC 1.0, 1.1, 1.2, 1.3

Video/Audio Outputs 3 x RCA

Component  3 x RCA (Y, Pb, Pr)
Video Outputs 

S-VHS Output yes

Digital Audio Output yes, S/PDIF

Power Supply 100-120 VAC, 60 Hz

Power Consumption 40 Watts max.

The Mercury II still has some 
additional goodies to help make 
this box more exciting.   For exam-
ple, multi-picture mode lets you 
display multiple channels (4, 9, 13 
or 16 pictures) on the same screen.  
One of the images will have live 
video while the others will be still 
images.  

The Mercury II also has a 
reminder function: when prop-
erly set up in the Timer menu, the 

receiver will remind you when 
a selected program is about to 
start.  There are a number of 
other features such as picture-
in-graphics, a data transfer 
function (receiver to receiver 
or receiver to PC), display of 

the provider name in the Antenna 
Setup menu (Satellite Identi-
fier), display of channel numbers
based on a providers number-
ing system (SID) plus more.  If it 
should happen that you can’t find
anything to watch on TV, there’s 
always the video games Tetris and 
Push Push to keep you occupied.  
And let’s not forget the detailed 
user manual written in both English 
and French.
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Inexpensive HDTV on Your PC
While many of the larger TV networks are slowly 
catching on to the HDTV idea, the necessary receiv-
ers are very hard to find much like the proverbial
needle in a haystack.  After introducing the first DVB-
S2 set top box in a previous issue of TELE-satellite 
magazine, it only makes sense to take the next step 
and introduce in this issue the DVB-S2 PC card.  The 
German company DVBSHOP distributes this model 

worldwide exclusively under the model number S2-
3200. TechnoTrend needed to delay the release of 
this new card to the market because the required 
MPEG-4 chips were simply not available.  Fortu-
nately, the manufacturer used this extra time wisely 
by developing software that is truly bug –free and 
problem-free.

The card itself at first glance
does not appear special and does 
not give you any idea as to what 
its potential really is.  The first
thing you notice would be the sat-
ellite IF input and the IR receiver.  
A 50-pin connector for use with 
an optional CI interface is also 
visible.  The included remote 
control is somewhat small in size 
but after getting used to it, it will 
let you control the card without 
any problem.  The detailed user 
manual for operation of the Tech-
noTrend Media Center Software 
can be found on the included 
installation CD in PDF format.

Everyday Use
The installation of the card and 

associated software is nothing 
more than plug-and-play.  After 
plugging the card into an empty 
slot and turning the PC back on, 
Windows immediately recognizes 
the new hardware and asks for 
the appropriate driver.  As soon 
as this is taken care of, all that 
remains is the installation of Tech-
noTrend’s Media Center software.  

Not even a restart of the PC is 
needed; the card can be used 
immediately.  On the hardware 
end, TechnoTrend recommends a 
1 GHz Intel Pentium 3 for normal 
DVB-S; for HDTV content it should 
be at least a 3.4 GHz Pentium or 
AMD 3500+/Dualcore with a pow-
erful graphics card (AGP or PCI 
Express with a minimum of 64 MB 
RAM).  Microsoft Windows XP is 
also required.  The S2-3200 needs 
a PCI slot all by itself; if you also 
use the optional CI interface, you 
will need a second empty slot.  
But this will let you easily insert 
all the different CI modules in the 
back of the PC.

The included software is actu-
ally divided into two parts: the 
first is the TechnoTrend Media
Center for TV reception and the 
second is a tool for reception of 
data services such as Internet 
via satellite.  The Media Center 
comes preprogrammed with a 
nearly complete channel list for 
the Astra position (19.2° east) in 
Europe.  This channel list is con-
veniently sorted by provider allow-

though, actually using one of 
these motors with the card may 
not be a good idea.  The 14/18-
volt control voltage for the LNB 
is derived from the 5-volt supply 
voltage on the PCI bus.  The motor 
would use this same voltage and 
could overwhelm the card.

The Media Center software is 
divided into three sections: in the 
upper left side you will find the
Control Bar from which all avail-
able functions can be activated 
with a single click.  On the right 
side is the channel list and in the 
center is of course the TV screen 
from which you can view the cur-
rently selected channel.

Thanks to the preprogrammed 
channel list, the user can get 
started immediately after the 
installation with the first chan-
nel appearing on the screen in 
less than two seconds.  For a PC, 
this switching time is actually 
quite good; switching between 
two channels on the same trans-
ponder required just under one 
second while switching between 
two different transponders took 
just about two seconds.

The EPG is especially appeal-
ing in that it could make some 
owners of normal set top boxes 
turn green with envy.  The EPG 
needed just a few seconds after 
switching to a channel to gather 
all of the necessary EPG data.  
This data, including expanded 
EPG info (assuming the provider 
makes this data available) can 

PC card 

TechnoTrend S2-3200

ing you to easily find all of your
favorite programs.  If you want 
to receive other satellites besides 
Astra, this is easily accomplished 
via the Channel Search menu.  A 
total of 141 European, Asian and 
American satellites are prepro-
grammed into memory.  The fact 
that the transponder data of a few 
of these satellites might not be 
all that up-to-date, is more than 
made up for by the sheer number 
of satellites available.  Editing 
or adding new transponder data 
to any satellite is simple.  Every 
possible local oscillator frequency 
(LOF) is also freely selectable.  In 
addition to a manual transponder 
scan, an entire orbital position 
can of course also be scanned; an 
80-transponder satellite required 
roughly nine minutes for just 
such a scan.

The integrated DiSEqC 1.0 pro-
tocol lets you use this card with 
up to four individual LNBs.  The 
DiSEqC 1.1 protocol, that would 
have allowed up to 16 LNBs to be 
controlled, is unfortunately not 
available.  If you have a DiSEqC 
motor that you can call your own, 
the integrated DiSEqC 1.2 pro-
tocol lets you also operate your 
motor with this card.  In general 
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Expert conclusion
+
The TechnoTrend S2-3200 is a multifaceted card 

that despite being introduced only a few weeks ago 
has already made quite an impression.  TechnoTrend 
used the waiting time for the necessary chips very 
wisely and is thus able to offer a perfectly function-
ing software package.  The presentation of HDTV pro-
grams in DVB and DVB-S2 functions correctly, and 
on top of all this, DVBSHOP offers this card at a very 
attractive price.

-
None

then be logically arranged with 
just the push of a button.

Thankfully, the EPG window 
lists all the other channels and has 
already downloaded the EPG data.  
Now a simple push of a button dis-
plays the selected data.

Should the telephone ring while 
enjoying an evening in front of the 
TV or if someone should ring the 
doorbell and pay you an unex-
pected visit, the integrated Time 
Shift function lets you pause the 
program you were watching and 
continue it after you have taken 
care of business.  With the help of 
the Timer function, numerous pro-
grams can be marked in advance 
for recording.  Both weekly and 
daily timers are supported.  Of 
course, this will only work if the 
PC happens to be turned on at the 
time the recording is supposed to 
take place.

The TechnoTrend manufactured 
tuner is sensitive although it does 
have its problems with narrow-
band SCPC signals.  Our 1.3 Ms/
sec. test transponder could not be 
scanned; only with signals start-
ing at 4 to 5 Ms/sec. the S2-3200 
could play along.

After exploring all of its basic 
SDTV functions, we naturally 
wanted to finally check out its
HDTV reception.  We quickly found 
the HD services from the German 
Pro7 and Sat1 channels and in less 
than two seconds, the channels 
were on the screen with outstand-
ing picture quality.  Thanks to the 
CI interface even encrypted pro-
grams such as the German Pre-
miere HD PayTV package can be 
received.

While the playback of SDTV 
transmissions put hardly any work-
load on our P4 3.7 GHz processor, 
the much higher requirements for 
HDTV reception were clearly rec-
ognizable.  As long as no other 

programs were open aside from 
the Media Center, audio and video 
could be synchronously displayed 
without any problems.  But as 
soon as additional programs were 
started that put an added load on 
the CPU, the quality of the HDTV 
picture paid a price.

TechnoTrend certainly cannot be 
held responsible for this consider-
ing the PC in our test lab lies at the 
bottom end of the power scale.

If you have an AC3 or Dolby Dig-
ital stereo speaker system linked 
to your PC, you can naturally enjoy 
crystal clear audio along with your 
super sharp picture.  Contrary to 
other S2-DVB set top boxes, the 
TechnoTrend Media Center even 
has no difficulty recognizing the
British Sky Digital and BBC trans-
ponders on Astra2 at 28.2° east.  
First class documentaries in high-
quality HDTV are no longer an 
obstacle.

In addition to TV reception, 
the Media Center also comes with 
the ability to play back a variety 
of video formats on the PC and 
thanks to the integrated picture-
in-picture function (PIP) you can 
even watch TV in a small window 
while playing back a video.  Annoy-
ing commercial blocks can thus be 
easily skipped over.

The CI expansion module allows 
the S2-3200 to also receive PayTV 
services in addition to free TV.  
The three CI modules we tested 
(Alphacrypt CI with a Premiere 
card, Viaccess CI and Irdeto CI) 
functioned perfectly.

The Media Center Software 
comes with a separate menu 
selection that gives the user the 
ability to program every button on 
the remote control to their liking.  
Because of this, it is necessary to 
“teach” the remote before its used 
for the first time and to save all
button settings.  Once this is taken 

Thomas Haring
TELE-satellite

Test Center
Austria

Distributor DVB-Shop, Germany

Telephone +49-34954-31960

Fax +49-34954-49233

Internet www.dvbshop.net

Model S2-3200

Function PC card for reception of DVB and 
 DVB-S2 signals in SDTV/HDTV

Channel Memory Unlimited

Satellites 141

Symbolrate 4-45 Ms/sec.

SCPC Compatible yes, starting at 4-5 Ms/sec.

USALS no

DiSEqC 1.0 and 1.2

EPG yes

C/Ku-band Compatible yes

Channel Scan 

MPEG 4:2:2 

Picture in Picture 

SAT1 HD in DVB-S2 

care of, the remote control is much 
more fun to use thanks to the indi-
vidual button programming.

In addition to TechnoTrend’s 
Media Center software, a number 
of extra programs are available 
that can be used with this card.  
For DXer’s out there that simply 
can’t do without their ProgDVB, 
you can rest easy because it works 
very well with this card.  Even 
HDTV programs in S2-DVB can be 
presented despite the lack of sup-
port in ProgDVB.  The data appli-
cation that in this case operates in 
the background as a Tuning Helper 
makes it possible.  If DVBViewer 
is your program of choice, you will 

not be disappointed either.  This 
program also worked very well 
together with the S2-3200.

In this issue of TELE-satel-
lite we looked at different MPEG 
4:2:2 reception possibilities and 
with that in mind it certainly made 
sense to put the S2-3200 under 
a microscope and check this out 
very closely as well.  It didn’t take 
long at all for us to realize that the 
TechnoTrend Media Software could 
not handle MPEG 4:2:2 reception 
but thanks to ProgDVB all is not 
lost.  Even other programs that 
have been used for MPEG 4:2:2 
feed reception worked quite well 
with this card in our tests.

HDTV Reception in DVB-S 

Media Center Software 
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Promax Prodig-5 TV Explorer
Thomas Haring

In the last issue of TELE-satellite maga-
zine, we introduced the basic functions of 
the Prodig-5 TV Explorer from Promax to 
our readers.  Over the past several weeks 
we took a closer look at the various details 
of this unit and want to present them to 
you in this report. Fortunately the manu-
facturer also recently released a new soft-
ware update for the TV Explorer.  This gives 
us the opportunity to tell you about the 
changes that Promax implemented with 
this update.

Software update
Thanks to the RS232 connector on the 

Prodig-5 and the PKUpdate tool, Promax 
can easily improve the unit’s functions by 
releasing new software updates. The new 
software as well as the upload tool are 
available free of charge on the manufactur-
ers website www.promax.es. The update 
itself is simple Plug&Play; just connect the 
unit to your pc via the RS232 port, start the 
upload tool and transfer the new software 
to your Prodig-5 TV Explorer. For those of 
you that are not so experienced, Promax 
includes step-by-step instructions in the 
update tool.

Datalogger
The Prodig-5 TV Explorer comes with a 

Datalogger function; a feature included with 
all other Promax products as well. Profes-
sional installers will immediately know what 
we are talking about: after installing a new 
satellite dish, the customer or your boss 
would want to have a written report showing 
all the measurement results and providing 
proof that everything was installed correctly. 
By pressing just one button, you can now 
easily activate the unit’s 
Datalogger function.  This 
feature stores all meas-
urement results (Power, 
C/N, BER, MER etc.) and 
prepares them for output, 

Digital/Analog TV, Satellite and Cable Signal Analyzer 

Software update via RS232

either on the built-in display or via RS232 
and the PKTools software on your PC. With 
this function it is possible to measure the 
signals from different antennas and even to 
check the signal quality in different apart-
ments, if you happen to be building up your 
own small TV network. The PKTools software 
can also be found free of charge on the man-
ufacturer’s website www.promax.es

IF-Test
In a large apartment building it's not only 

for aesthetic reasons to share one common 
terrestrial antenna and satellite antenna. 
And if you build up your own small cable 
network you don't even need a receiver 
on every connection box to get all of your 
favorite channels. The IF test or Attenu-
ation test enables you to determine the 
quality of a SMATV cable network before 
installing the head-end equipment.  In this 
way you can identify the quality of already 
existing cable installations or the maximum 
loss you'll experience before you have to 
buy and install the other equipment. The 
test is performed in combination with the 
RP-080 signal generator. It creates four 
different output signals, two of them in 
the terrestrial range (85-750 MHz) and 
two of them in the satellite range (1000-

Data Logger 
function
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2150 MHz). The Prodig-5 is now directly 
connected to the signal generator and the 
unit will save these values as calibration 
default. In the next step the Prodig-5 can 
now be connected to every available con-
nection box so that the current signal can 
be easily compared to the default one.

Noise margin 
measurement
Promax has added this new and very 

clever option to the Prodig-5 TV Explorer 
with the last update (4.02). The unit can 
now perform a noise margin measurement, 
which means that it calculates the maxi-
mum loss of the MER (in dB) so that the 
signal still can be received without distor-
tion. With this new function, Promax offers 
for the first time a way to measure the bad
weather reserve of a satellite dish.

Automatic 
detection 
of saturation
Amplifiers and overly powerful head-end

outputs can cause saturation in analogue 
SMATV cable networks. The Prodig-5 helps 
you to detect this problem by indicating it 
with a small symbol in the upper left side 
of its display and to fix it by reducing the
gain of the amplifier or the head-end output
signal. Furthermore, you can determine 
the maximum allowable gain, so that even 
in case of some unexpected higher gain 
no saturation will occur. While displaying 
black/white signals, the symbol will always 
be displayed since these signals don't con-
tain any color information.

HDTV
Of course the Prodig-5 TV Explorer can 

measure HDTV channels and transponders, 
but with some limitations: Because of the 
built-in tuner, only transponders using the 
DVB standard can be processed, DVB-S2 is 
not supported. However, the compression 
type (MPEG-2 or MPEG-4) doesn’t really 
matter, the unit can measure MPEG-2 sig-
nals as well as MPEG-4 but for MPEG-4 it can 
only display Power and C/N while for MPEG-
2 Power, C/N, BER, MER etc. are available. 
The HDTV picture itself can't be displayed 
either for MPEG-2 or MPEG-4 but since we're 
not talking about an HDTV receiver but a 
satellite gauge that's really ok.

We strongly recommend that you install 
the software update. The manufacturer did 
an excellent job and the update provides you 
with some new and very useful functions.

IF-Test

Noise margin measurement

Automatic detection of saturation
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High Quality LNBs for 
Every Application

Over the past few months, dozens of new LNBs found their way into our 

test center and while we had to reject most of them because they were of 

very poor quality, we were pleasantly surprised by the LNB series from GT-

Sat in Luxembourg. We were not only impressed by the high quality manu-

facturing but also because of the various LNB types within the series.  What 

other manufacturer offers a complete series of single, twin, quattro and 

quad LNBs for linear and circular polarization? We decided to take a closer 

look at them so that we can tell you all what they are all about.

At first glance, the grey and white colored

LNBs look very inconspicuous but you can 

easily recognize that it's a high quality prod-

uct. The LNBs are solidly built and the hous-

ing is absolutely waterproof. The feed itself is 

protected by a solid cover that is also resist-

ant to high temperatures. While the single 

version is equipped with a plastic cover to 

protect the connecting cable from weather, 

all the other models are equipped with a 

solid cover to prevent moisture from reach-

ing the connectors.  All of the linear polar-

ized models are available with 40mm and 

23mm feed diameters so you can use them 

on any standard offset dish.  They are also 

ideally suited for use on multifeed anten-

nas. Furthermore, the single LNB is being 

offered in both straight and angled versions. 

LNB makers would love to market their LNBs 

with a "0 dB noise figure", but, of course,

we all know that this is impossible.  GT-Sat 

knows this too and markets their LNBs with 

a 0.2dB noise figure. The input frequency

range for the linear model is between 10.7 

and 12.75 GHz with the output frequency 

(IF) between 950 and 2150 MHz using local 

oscillator frequencies (LOF) that are 9.750 

and 10.600 GHz. The circularly polarized 

models can only receive signals in the upper 

frequency range that lies between 11.7 and 

12.75 GHz with an output frequency of 950 

to 2000 MHz and an LOF of 10.750 GHz. 

Each model comes with a conversion gain 

between 56 and 60 dB.  Polarization switch-

ing is controlled by the LNB supply voltage 

where a voltage of 11~14VDC is used for 

vertical/left circularly polarized signals and 

16~20VDC is used for horizontal/right circu-

lar signals. The cross polarization isolation is 

very good at 25 dB and switching between 

low and high band is simply done by using a 

22 KHz signal. The manufacturer claims an 

operating temperature range from -40° to 

+70° C, so you should be able to use the LNBs 

either in ice cold Siberia or piping hot Dubai 

without having to worry about temperature 

related problems.

Thus far we’ve only told you what the 

manufacturer states these LNBs can do.  But 

the only way to really find out their capabili-

ties was to put them to the test, and that’s 

exactly what we did. We performed several 

tests in our Austrian test center on weaker 

signals such as those on EUROBIRD2 at 26° 

east, NILESAT at 7° west and LMI1 at 75° 

east and compared them to a single LNB that 

has been in use in our test center for the past 

several months and has surprised us again 

LNB Series 

GT-Sat GT-LST40/GT-T40/
GT-QD40/GT-QDCIR40

GT-Sat LNB series
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GT-Sat GT-LST40/GT-T40/
GT-QD40/GT-QDCIR40

Expert conclusion
+
GT-Sat, with its new line of LNBs, now has some-

thing for everyone. It doesn't matter if you need a 
single, twin, quattro, quad or even a circular LNB, you 
will always find the correct LNB for your application.
The manufacturing quality is very good and the noise 
figures we measured matched that in the technical
data sheets provided by GT-Sat.

-
For the moment GT-Sat does not offer any of its LNBs with a flange

type of connector and therefore they cannot be installed on prime 
focus antennas.

and again with very good reception results. 

We installed both LNBs on a properly aligned 

motorized Kathrein CAS120 dish. First the 

GT-Sat LNB had to prove its abilities and we 

were quite surprised with the results (power 

and C/N) as can be seen in Table 1. The GT-

Sat performed better than our old LNB in all 

frequency ranges. Especially interesting was 

the difference in the horizontal high band on 

EUROBIRD 2 at 26° east. Additionally, we were 

also able to measure higher c/n values on the 

weak horizontal transponders on NILESAT at 

7° west.  This LNB allowed us to view these sig-

nals for the very first time.  With the old LNB,

the signals appeared on our analyzer as peaks 

but they could not be viewed. Further tests on 

LMI1 at 75° east were also very positive.  Here 

we were once again surprised with the quite 

high c/n values that we were able to measure.  

Next we checked out the capabilities of the GT-

Thomas Haring
TELE-satellite

Test Center
Austria

Manufacturer  GT-SAT International SARL, Luxemburg

Fax  +352-26432204

E-Mail  info@gt-sat.com

Model  GT-LST40, GT-T40, GT-QD40, GTQDCIR40

Function  LNB series for linearly and circularly polarized signals

Input Frequency Range  10.7~11.7 GHz/ 11.7~12.75 GHz linear bzw. 11.7~12.75 GHz circular

Output Frequency Range 950~1950 MHz / 1100~2150 MHz

L.O. Frequency  9.75GHz / 10.6GHz linear bzw. 10.75GHz circular

Conversion Gain  56-60dB

Band Switching  22 KHz

Polarization Switching  14/18V

Noise Figure  0,2db (Typ.)

Connector  75 Ohm F Type (fem.)

QDCIR40 can switch 

between left and right 

polarization by using 

the 14/18V control 

signal.  This worked 

very well during our 

tests and contrary 

to the linear models, 

both left and right 

circular polarizations 

could now each be 

individually received 

with maximum signal 

strength.

Russian TV on EUTELSATW4 at 36° east 
(circular polarized

Sat LNB on the weaker signals of the ASTRA2D 

satellite at 28.2° from our test center in Munich, 

Germany using a one-meter dish and were yet 

again pleasantly surprised with the results. 

In the end we can safely say that GT-Sat 

offers a high-quality, very sensitive LNB with 

a realistic noise figure of 0.2 dB.

GT-Sat not only manufactures LNBs for the 

reception of linearly polarized signals, but for 

circularly polarized ones as well. Circularly 

polarized signals are actually quite common 

in parts of eastern Europe and North Amer-

ica. From our test center in Vienna, Austria, 

it was nearly impossible to receive the cir-

cularly polarized signals from EUTELSATW4 

at 36° east with a 1.2m dish and so we were 

quite eager to give it a try with the GT-

QDCIR40. From the outside, this Quad LNB 

looks quite similar to its linear cousins and it 

is available in both single and twin models. 

We first installed it in the focal point of our

dish and rotated the antenna to the 36° 

east position and were amazed at how much 

better the signal levels had suddenly become. 

We knew that using a linear LNB for circular 

signals would result in some signal loss, how-

ever we would have never believed that this 

loss would be so high. Even when we moved 

the LNB out of the focal point and installed 

it next to a linear LNB, we were still able to 

receive the channels from EUTELSATW4 at 

36° east with exceptional signal quality.  The 

linearly polarized LNB was used for reception 

of all the other European satellites. The GT-
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MULTI-ROOM - MULTI-PEOPLE
The EYCOS S60.12 PV2R is the newest flagship in the Eycos family.  
With its Multi-Room concept, it is an outstanding family-friendly digital receiver 
with hard disk recorder.
Everyone can watch their own channels with just this one receiver.  
The S60.12PV2R makes it possible.  Today, a digital receiver with built-in 
hard drive makes a standard video recorder mostly obsolete.  Eycos is one 
of the leading manufacturers of PVR receivers.  Its time-proven technology 
together with its simple operation makes it easy for anyone to use.  
Its stunning picture and audio quality along with a variety of useful extra 
features are standard with Eycos.  In addition to FTA and CI receivers, you 
can choose from four different PVR models.
NEW from EYCOS: Crypto-FTA and Crypto-CI Receivers

High-quality, outstanding Customer Service and excellent price/performance 
ratio: that’s the EYCOS guarantee!
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Global Positioning System (GPS) 
helps with antenna alignment
Heinz Koppitz

GPS is satellite-based in a similar way as 
satellite broadcasting. As a worldwide posi-
tioning system it has – on the face of it – noth-
ing to do with the reception of television and 
radio stations, and yet it can be a very help-
ful tool for precisely positioning the antenna 
southward. All you need is a mobile GPS 
receiver, the kind of which is also frequently 
used by hikers and fishermen.

Therefore, this reports intends to explain 
the GPS system in general and to detail its 
application for adjusting a satellite antenna. In 
addition, we have tried to discover any weak-
nesses of this booming technology by test-
ing an anonymously purchased mobile GPS 
receiver. 

How GPS works
The Global Positioning System was installed 

back in 1995 by the US military. Contrary 
to geostationary broadcast satellites, GPS 
uses orbiting satellites which are positioned 
at 20,000 km above ground, way below the 
equatorial broadcast satellites at an altitude of 
36,000 km. In order to guarantee permanent 
reception at any given location on earth, the 
system comprises a total of 24 satellites which 
circle above earth in precisely pre-defined
and coordinated orbits. Consequently, a GPS 
receiver has to switch between different GPS 
satellites to maintain continuous reception of 
positioning signals. What might look like a dis-
advantage at first sight is in fact one of the
major benefits of GPS, because the reception
situation is the same all over the globe, no 
matter whether you’re located in the middle 
of the Pacific Ocean, the centre of Paris or on
a US highway. Only buildings, rocks and tall 
trees are able to impair reception.

GPS satellites send a huge amount of data, 
the most important of these being the position-
ing data and the current time. By processing 
the data of at least three GPS satellites a GPS 
receiver can then determine its location. Hori-
zontal data, i.e. the degrees of longitude and 
latitude, are most accurate and help to deter-

mine one’s location worldwide – in most cases 
with an accuracy of less then 10 meters!

The original aim of the GPS system was 
to locate injured GIs who should be able to 
determine their position as a “waypoint” so 
that rescue helicopters could then track and 
retrieve them. In the meantime, GPS receiv-
ers have become smaller and have developed 
to be genuine microcomputers which are able 
to use the incoming data for much more than 
mere positioning tasks. The data that are 
received second by second are permanently 
compared with each other so that the GPS 
device can effectively determine whether an 
object moves, at which speed and in which 
direction. As a sort of by-product this results 
in accurate compass information which comes 
in handy for aligning satellite antennas.

Antenna alignment
with GPS
The exact south needs to be known for cor-

rectly aligning a dish (or the exact north, if 

you live in the southern hemisphere). The 
compass rose of a GPS receiver indicates this 
direction and can be taken over directly for a 
rough alignment of the antenna. In a similar 
way, the azimuth of a satellite can be directly 
displayed – provided there is an additional 
directional arrow. Most GPS receivers feature 
a helpful tool with which a waypoint can be 
defined with a specific distance and a specific
compass point. This way the azimuth of the 
required satellite is entered directly on the 
receiver and the waypoint of the satellite can 
thus be calculated with the help of the “go to” 
command. The directional arrow then appears 
on the compass rose.

Please note our software tool that can be 
downloaded from www.TELE-satellite.com/
fxpos.exe: you simply enter your own position, 
which can be obtained from the GPS receiver, 
and let the tool calculate the correct azimuth.

There is one drawback, however: directional 
arrows only show up during movement. As 
soon as the GPS receiver becomes stationary, 
the directional arrow becomes unstable. Some 
receivers (like the GARMIN Vista C we tested) 

Practical Tip 



feature a built-in magnetic compass to alleviate this problem. The 
magnetic compass is synchronised according to the measured satel-
lite data and displays the compass rose even when the GPS receiver 
does not move. This, however, only works outside and iron, like in a 
dish mount pole, interferes with the correct display.

However, there are some tried and tested ways to use the direc-
tional arrows for the alignment of a satellite dish:

(1)
Going with the GPS device towards the compass rose direction close 

to the antenna location (in an area that is visible from the antenna 
location) and marking the path with a pole or a cord. The antenna is 
than aligned according to the direction of this pole or cord.

(2)
Aligning the antenna to a specific reference point in case of an

unrestricted view. This reference point has to be previously defined
as a waypoint and the compass rose points in this direction. The way-
point can be in any given distance, but must have the required azi-
muth (0° for north, 180° for south, or satellite azimuth).

(3)
The alignment precision can be increased by moving towards the 

reference point with the GPS receiver and observing the reference 
point very closely. The antenna can then by aligned along this direc-
tion with the use of  binoculars.

Additional GPS features
We used the “Vista C” GPS device by GARMIN for our antenna 

alignment and while we were at it, we also performed some addi-
tional tests with this receiver. The results were excellent – as long 
as we are talking about processing GPS data only. Unfortunately, the 
manufacturer has opted to throw in some additional and – in same 
cases – unnecessary features which made handling this equipment all 
the more complicated. Some features we have come to know from far 
simpler models were hidden behind not so user-friendly menus.

This tool is also designed for use in cars, but isn’t too suitable for 
this purpose. The display is small and difficult to read for the driver
and the capacity of the built-in memory is too limited to allow loading 
comprehensive road maps. Routes calculated on a PC are not taken 
over properly and routing errors occur when the unit re-draws pre-
defined routes.

Rather than games using valuable resources we would have pre-
ferred a manufacturer focus on known weak points: the display should 

be antireflective and its
brightness could still be 
increased by a step or 
two. The font is also in 
need of a revision as spe-
cial characters (such as 
the German umlaut) still 
are not displayed cor-
rectly in the text editor 
as well as in the location 
search bar.

For the alignment of 
an antenna a simple GPS 
device should do, as long 
as it features waypoint 
projection. These days, 
most basic models come 
with this feature, which 
makes them the perfect 
choice because they are 
both less expensive and 
more reliable to use than 
fancy GPS gadgets with 
loads of additional fea-
tures.

All for one ...
8 SAT-IF signal
Compact-Multiswitch
with terrestric for

• 20 subscribers
• 36 subscribers
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A multifeed Luneberg 
antenna by Dr. Farrag
TELE-satellite readers may already know Dr. Farrag: a few issues ago (in 
no. 191, to be precise) we reported on the globe antenna of the Egyptian 
medical doctor. This antenna was based on the principle of the Luneberg 
lens, which will be dealt with in the subsequent report.

Mini Satellite Antenna 

The helmet 
antenna

Dr. Farrag with his sons and additional designs 
of his globe antenna.

Dr. Farrag finetuning his own invention – an integral antenna. Thanks
to a built-in video transmitter no cables are required for connecting 
the antenna to the TV set or inside a car

These are the components 
that make up Dr. Farrag’s 
system: an integral helmet 
with mounting construction 
for the LNBs, a remote con-
trol for the receiver which 
is hidden inside the helmet, 
and a TV monitor.

The back of the helmet with the hidden satellite 
receiver (below) as well as the DiSEqC switch for 
the three LNBs

A close-up of the mounting 
construction for several LNBs

Connection panel of the 30 cm helmet dish

Dr. Farrag has not stopped experi-
menting and finally discovered the
motorbike helmet. How come? Well, 
its shape is similar to that of a globe 
and it has just about the right size. 
So with a little bit of DIY the LNB was 
mounted according to the Luneberg 
lens principle and the whole construc-
tion was soon ready for a first test.
And would you believe it, Dr. Farrag 
was actually able to receive NILESAT, 
ARABSAT and HELLASAT in his home-
town of Cairo.

The reception quality is sufficient

for regions in which satellite signals with 49 dbW or more are avail-
able.

Dr. Farrag has of course further improved his helmet dish and 
even integrated a satellite receiver into the padded layer of the 
helmet, thus giving a new meaning to the term ‘integral helmet’. 
With the help of an additional – and of course also integrated – 
video transmitter he is able to receive satellite signals without 
wiring the helmet to the TV set. An innovative design for mobile 
use.
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R. K. Luneberg described his invention 

in 1944. Luneberg lenses have been used 

as reflectors for radar rays for many years.

They were rather difficult to manufacture and

expensive. When DTH satellites appeared 

in the sky, the interest in Luneberg lenses 

increased. Apart from the radar application 

(reflectors or beacons), the Luneberg lenses

can serve as very interesting omni direc-

tional satellite antennae. The lens is in fact a 

sphere made of dielectric material. However 

this material can not be the same in every 

part of the sphere. Close to the surface, the 

material should have the dielectric constant 

equal to 1 ( 1, i.e. the same as the air) 

and at the center of the sphere equal to 2. 

The change should be smooth. Ideally, the 

dielectric constant should vary as follows:

where r is the distance of the given point from 

the center of the sphere and R is the radius of 

the sphere. Figure 1 shows how the dielectric 

constant of the interior of the sphere should 

change.

In practice, the above ideal is approximated 

by a number of onion-like layers of different 

dielectric constant as shown in figure 2.

The number of layers and their thickness 

vary between different manufacturers. The 

larger the number, the closer one can approx-

imate the ideal solution. However the air gaps 

between the layers deteriorate antenna per-

formance, not to mention the increased cost. 

So usually the number of layers is limited to 

about 10 (7...13). The central small ball is 

be made of material of 2and the most 

external layer of material of 1. The tra-

ditional materials used for this purpose are 

expanded polystyrene (EPS) foam, foamed 

glass, and other cellular materials. The die-

One of my professors used to say: everything important in electronics has been invented 

in the first half of XX century and what we are doing now is only the implementation. Maybe it

is not absolutely correct but surprisingly many methods and techniques that are finding their

way to the market today, have their deep roots in those old days. Due to dramatic advances in 

technology, things that were very hard or prohibitively expensive to manufacture at the time 

they were devised, are now relatively easy to build.

lectric constant is adjusted by controlling the 

bulk density of the foam. Today, also other 

materials are under consideration. However, 

there are still technical problems to get uni-

form dielectric constant in every point of one 

layer. Each layer is created in a hemispherical 

mould and then assembled.

Now when the radio waves penetrate the 

sphere, they are refracted and focused on 

the opposite side of it. See figure 3. Focal

points of the waves coming from different 

satellites are located in different positions. 

So we can mount a number of LNB’s around 

the sphere. We can also use a single LNB 

movable around the lens. This solution can be 

very useful when making tracking antenna. 

Very practical modification of the full sphere

is the hemisphere equipped with the reflector

(flat piece of metal). Its main advantage is

lower weight. As you can see in figure 3, we

again get radio waves focused in one point. 

It is worth mentioning that we can set up the 

hemisphere with the reflector horizontally

(as shown in the figure) or vertically. The real

antennae are constructed in such a way to 

have their focal points not on the surface of 

the (hemi)sphere but above it. A practical 

figure in commercial solutions is 1.25 R from

the (hemi)sphere center.

Luneberg lens “reloaded”
Peter Miller

Antenna Technology 

Fig. 1. Dielectric constant as a function of the radius for 
Luneberg lens.

Fig. 2. Luneberg sphere and its practical implementation. 

Fig. 3. Focusing radio waves by the Luneberg sphere and hemisphere.
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About 15 years ago, a number of articles 

appeared in press all over the world explain-

ing the principle of operation of Luneberg 

lens. It seemed that this antenna would con-

quer the world in no time. Its main advan-

tage was a very wide range of reception 

angles (120° or so) - it could cover all visible 

satellites without any problem. However it 

was expensive, difficult to manufacture and

very heavy in comparison with the regular 

motorized dish. For example, the antenna of 

diameter 45 cm weighted 20 kg and 70 cm 

model could be as heavy as 70 kg! 

Today, with new material technologies, the 

manufacturers can halve the mass or even 

divide it by 3. So you can expect around 10 

kg for 45-55 cm model and about 35 kg for 

70 cm. There are even advertisements about 

80 cm antenna weighting only 25 kg. This is 

a big improvement but you still need a rather 

solid support for that.

But how to compare the performance of 

Luneberg lens antenna to the traditional 

dish? Well made lens can have the gain per-

formance close to the theoretical maximum 

for the aperture size. And indeed, the com-

parison of the published specifications shows

that Luneberg lens of a given diameter has 

only slightly smaller gain than the offset dish 

of the same size. For example, 50 cm lens 

will perform similarly to 50 cm offset dish.

In small Luneberg lens, you cannot use 

typical LNBF’s to receive satellites which are 

3° or 6° apart. You will need narrow profile

LNBF’s or you will have to choose the satel-

lites which are more distant. Simple calcula-

tion shows that if you have 40 cm Luneberg 

lens and 7 cm wide LNB’s which are located 

1.25 R from the lens center (i.e. 50 cm) you 

can not receive 2 satellites that are closer 

than 8°. 

Moreover, a typical LNBF viewing angle 

is intentionally made rather sharp to avoid 

picking noise from outside of the dish. If you 

return to figure 3, you will see that in this

case the rays are coming from a wide angle. 

So, we can say that to achieve maximum 

performance of a Luneberg lens antenna, 

one must carefully select the right LNBF’s. 

Conclusions
Contemporary Luneberg lenses are lighter 

and much cheaper than their predecessors.  

They are still not so easy to manufacture, 

and mainly the smaller models are available 

(40-50cm). 

If you think about replacing 90 cm Wave-

frontier or motorized dish with Luneberg lens, 

better wait a moment. Small models are not 

enough sensitive and the big ones are either 

very heavy or simply not available yet. 

However, if you need a portable antenna 

for strong satellite reception on the camping 

location, such antenna may be an interesting 

option. Luneberg lens, especially the hemi-

sphere version, could also be an option when 

you need to hide your antenna due to aes-

thetic reasons. You can put it on the flat roof

and nobody will ever know that you receive 

satellite TV.

Several small and not so small companies 

are making research on this kind of antenna. 

New materials and new assembly ways are 

being tested. Dielectric material is not nec-

essarily produced in the die-cast helmet-like 

shapes as described above. We should not be 

very surprised if we are offered a full scale, 

lightweight and reasonably priced antenna 

that can match performance of 90-120 cm 

dish in a year or two.
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New at SatcoDX 

New Satellite Footprints 
in last 2 months at SatcoDX
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New at SatcoDX 

New Satellite Footprints 
in last 2 months at SatcoDX
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That’s the name of a program on the National Geographic 
Channel and my neighbors keep telling me that I watch this 
program far too often.  Then there are the other neighbors 
that are convinced that I work for the KGB.  All I really 
want to do is watch TV!

It started a little over a year ago.  I came across an 
ad in my local newspaper: “Five-meter dish for sale, 

disassembled”.  In two hours I was at their door-
step, 170 km from home.  But to my horror, half 

of it was missing and it turns out that it was 
a 15-year-old homemade antenna that was 

totally rusted.  It belongs in a scrap metal 
yard.  But since I was already here, I 

haggled with the seller on the price 
and ended up dragging everything 

with me back home.

The pieces of this antenna 
gathered dust at home for 
another year – 18 bent sup-
port arms with 18 deformed 
aluminum panels, three LNB 
holders and several uni-
dentifiable pieces.  And the
center section was missing 
entirely.  So I fashioned 
the center section myself 
with an outside diameter 
of 260mm and an inner 
diameter of 145mm.  
Every 20° was flattened
and holes were drilled so 
that support arms could 
be attached.  This I had 
to take care of myself.

Next it was time to 
assemble everything on 

the ground with the help of 
a 2-meter circle.  After that 

the dented aluminum panels 
were straightened by passing 

them through a press and then 
everything was put together 

with 486 screws.

That was only the beginning since 
such an enormous antenna would 

need a correspondingly stable mast.  
I took sections of 150x150x6mm con-

struction steel and welded pieces together 
to form a six meter mast.  The next problem: 

how to set this all up vertically.  In other words, 
who would want to be 8.5 meters off the ground to 

install an LNB?  The answer was to use a hydraulic lift 
to move everything into place.  What?  The clothesline is in 
the way?  No problem, just chop it down.

Naturally, the entire assembly had to be motorized.  

Big Dish 

Ingo with his 
homemade five-meter dish.

The center section of the antenna with the 
18 attachments spaced 20° apart.

All of the support arms are now installed; 
next comes the installation of the 
aluminum reflector panels.

An actuator welded to 
the mast serves to move 
the antenna.

„Megastructures“
 Ingo Salomon
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The assembly of the reflector is complete;
it can now be raised into position.

Why go through all this effort if only to be fixed
on one satellite?  Ridiculous.  And so another 
hydraulic cylinder with 4000Kg of force was 
needed so that this gigantic dish could be con-
trolled by just one person.

Of course I wanted Ku-band reception as 
well as C-band reception so I cut off the end 
of an offset Ku-band LNB and extended it 
with a copper pipe and held it together with a 
polypenco or vesconite connection.  And so that 
the C-band LNB can be rotated, it was inserted 
in a ring of ball bearings.  A 65mm diameter ring 
was ideal for the C-band.

What did this all cost me?  I only paid 100 
Euros for the antenna and then another 300 
Euros for those parts I had to come up with 
myself.  And then there was all the time working 

on this project as well all the help and patience 
from my family.

So now the big question: what can I receive 
with this monstrosity?  From where I am in 
Johannesburg, South Africa it would be the C-
band satellites Intelsat 903 at 34.5° west, NSS7 
at 22.5° west and Atlantic Bird at 5° west.  This 
large dish is not all that ideal for Ku-band recep-
tion although I am able to get the analog chan-
nels on Hotbird at 13° east.

It only took me four weeks to assemble the 
entire antenna.  Its total weight amounts to 
525Kg, not including the cement.  Can you build 
an antenna like this yourself?  The answer is 
“yes”!  Those weak C-band signals are now so 
strong that rain and clouds no longer have any 
affect on my picture.  For me this entire project 
was well worth it!

The LNB and feed is fitted with ball bearings. 
If you can turn and mill yourself, you have a 
definite advantage.

A hydraulic life raises the antenna to the verti-
cal position.

Ingo on the milling machine.  Without profes-
sional equipment like this, a do-it-yourself 
antenna of this size might not be possible.
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C-band was used for decades first in Soviet
Union, then in Russia to forward the signal 
of main channels such as Perviy Kanal and 
Telekanal Rossiya to terrestrial transmitters 
all over the largest country on Earth. As the 
satellite industry developed, more Ku-band 
satellites started to appear, at first - outside
of Russia, but then also on important Russian 
positions, such as 40 deg. East, 80 deg. East, 
90 deg. East and so on. But it’s still too early 
to put the good old C-band into a grave. Main 
broadcasters don’t hurry to switch the bands, 
and this means that at least in the Eastern 
parts of Russia C-band remains the basis. 

In European part of Russia normally it’s not a 
problem to get at least 2 main and 2 local chan-
nels from the TV tower somewhere nearby. If 
the signal from it is too weak, the easiest solu-
tion is to install a small dish with Ku-band LNB 
and point it to 36 degrees East, to Eutelsat W4 
satellite, which covers European part of Russia 
with pretty strong signal. “Tricolor” package, 
which only requires the potential viewer to 
buy a special receiver with a built-in Z-crypt 
module, currently includes 10 channels. There 
is no subscription fee, but the channels had 
to be encrypted due to copyright reasons. 
Another option would be to subscribe to a real 
PayTV package from the same satellite.

However, the situation becomes much 
less bright and shiny once we cross the Ural 
mountains on our way to the East. Eutelsat 
W4 is no longer receivable, recently launched 
PayTV project from Bonum 1 at 56 degrees 
East requires at least 1 year subscription to 
be ordered, and might seem too expensive for 
an average TV viewer. This is exactly where 
combined reception from both C and Ku-band 
comes into light, and becomes much more 
attractive, then a few thousand kilometers to 
the West. 

Of course, professionally manufactured 
combined C-Ku band feeds do exist and can 
easily be bought in the nearest satellite shop, 
but what fun is it to spend almost 100 Euro 
on something that can easily be constructed 
with your own hands ? Most Russians still do 
love to experiment, because the times when 
they simply had to are not too far in the past 
yet. Just 20 years ago almost everything you 
can imagine was much simpler to build your-
self then to buy. And even when the situa-
tion changed dramatically, a lot of people still 
like to spend their time constructing unique 
and amazing things, some of which become 
really valuable inventions. Satellite reception 
in general and combined C-Ku-band feeds in 
particular is no exception.

In the previous issue of our magazine we described, how easy it can be to build a combined C 
and Ku-band feed. All it took was an empty vegetable can, a copper tube and some enthusiasm. 
In some parts of the world C-band reception can really be exotic, while in other it remains the 
main source of satellite reception. And there the problem is mirrored – it’s no longer “how do I 
add a C-band LNB to my system”, it’s “how do I get more channels, if there is a chance to have 
a Ku-band LNB added”.

Move the LNB, 
not the dish
But who says that you have to drill anything 

at all? Another very interesting invention 
comes from Aleksey, who mounted one LNB on 
top of the other, and when he wants to switch 
bands, he simply selects the needed “posi-
tion” on his receiver. The actuator, attached 
to the LNB holder, does the rest:

Multiband Reception Siberian Style
Nickolas Ovsyadovsky

DYI Multiband 

Just take a drill and two LNBs 
If you take an already existing monoblock C-band LNB with a built-in feedhorn, adding Ku-

band to it can be as simple as drilling a hole and attaching a Ku-band LNB to it. This is how 
Sergey from Omsk built his combined unit:

After some finetuning, in less than 2 hours,
Sergey could double the amount of channels he 
received by adding Ku-band to his system.

Ready-to-use multiband reception system

So, as you see, it’s not that hard at all. 
You don’t have to be Albert Einstein to 
invent something like this. And compare the 
pleasure from going to the shop and buying 
something that everybody else can buy with 
creating such unique solutions with your own 
hands! 

This is how the LNBs are mounted …

… and the actuator is connected

Two regular LNBs – for C-band 
(top) and Ku-band (bottom)

First we have to take off the protection 
cap from the Ku-band LNB

Then we have to drill a lot of small 
holes around the edge of the C-band’s 
feed rear end

Next step is to carefully take out 
this piece of metal …

… and to 
attach the 
Ku-band 
LNB to it









SATELLITE TECHNOLOGY    

46 TELE-satellite International   —   www.TELE-satellite.com

Compression level
Now, some explanation for the less advanced 

readers. Compression is the conversion of the 
original digital signal in order to reduce the 
number of bits necessary to convey informa-
tion. Most of the PC users are quite familiar with 
the compressed files. When you use applica-
tions like Winzip or Winrar, you perform lossless 
transformation. “Lossless” means that after the 
decompression (unzip, unrar), you get exactly 
the same file as the original. In digital TV, the
MPEG-2 compression is used. It is a lossy com-
pression. After the decompression, something 
similar to the original is recreated but not iden-
tical. If you ever converted the bitmap picture 
(with .bmp extension) to the jpeg picture on 
your computer, you also did a lossy conversion. 
When converted back to the bitmap format, the 
picture will not be identical with the original. The 
differences can be almost impossible to detect 
with a naked eye, or not so negligible if you set 
very high compression level in your graphic 
application. An example is shown in figure 1.

Also in an MPEG-2 headend, compression can 
be set at various levels. In this way, the opera-
tor can trade video quality vs. required bit rate. 
So, the bit rate of the video stream can tell us 
a lot about the compression level and thus the 
quality. The higher the bit rate, the better qual-
ity. It may be interesting to compare digital TV 
signal to the regular DVD. Movies on commercial 
DVD’s are recorded with the top MPEG-2 resolu-
tion (720x576 for PAL), have maximum bit rate 
of 9.8 Mb/sec and average bit rate around 4 
Mb/sec. 

Fortunately, since some time now, you have 
been able to find out the average bit rates of
different channels (and also their picture reso-
lution).  Big thanks for that to the clever staff 
of www.satcodx.com! Visit their webpage, and 
you will discover that not too many of the avail-
able in Europe channels can match the quality 
of DVD. Of course, there are premium movie, 
sports, or leading national channels that offer 
even higher bit rate than a typical DVD, but 
the majority of the FTA channels available in 

Video resolution is one of the major factors influencing the quality of video as discussed in the
first part of this article. Everybody who played with the picture resolution of his/her PC monitor, will
agree with that immediately. The greater the resolution, the better the picture sharpness – that’s 
simple. However there is yet another factor of similarly high impact – the compression level used 
during digitalization of the original signal.

Europe, oscillate around 2.5 Mb/sec (examine 
Hotbird at 13° East or Astra 1 at 19.2° East). 
Some of the channels are even below 1 Mb/
sec. Apparently, for some providers, the level 
to which they are ready to decrease the video 
quality, does not exist! 

For the less experienced readers, we should 
explain that to maintain top quality of video in 
MPEG-2 TV channel, the bit rate should be 5 Mb/
sec or even more for the very dynamic content 
(like scenes from a sports event or an action 
movie) and can go down to perhaps 2 Mb/sec 
for the more static content like “talking heads” 
programs. The guys from SatcoDX did a good 
job by providing us the average channel video 
bit rate sampled on different days at different 
times. When you click the bit rate value on their 
chart, you can see all the values measured on 
different days and times.

What are the symptoms of too low bit rate? 
In the static scenes, you may observe the read-
ability deterioration of small details and distor-
tion on the edges of objects. Too low bit rate 
is even more unpleasant in dynamic scenes. In 
such case, you can see square blocks of pixels 
near the edges of a moving object. There are 
people so sensitive to this kind of distortion that 
they refuse to watch such channel! 

Video Quality in digital TV, Part II
Peter Miller

Video Quality 

Heavily compressed picture
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Chroma 
sampling format
MPEG-2 signal broadcast to our houses from 

satellites is always in 4:2:0 chroma sampling 
format. MPEG-2 standard allows for other formats 
too. Namely they are: 4:2:2 and 4:4:4. Without 
going into too much detail, we can say that the 
higher the second and the third digit, the better 
resolution of color information and thus better 
video. At the same time, the higher bit rate is 
needed to transmit the same content. So, while 
4:2:2 is sometimes used in the feed signals, 4:4:4 
is practically not used for broadcast. The subjec-
tive tests have shown that there is difference 
between 4:2:0 and 4:2:2 pictures but it is not big 
enough to justify additional bandwidth consump-
tion. That’s why your biggest chance to find 4:2:2
signal is in feed transmissions. Feeds are quite 
often supposed to be stored and/or edited before 
the final broadcast. For example, some graphic
may be added to the original picture. 4:2:2 signal 
gives an operator extra quality margin for inevi-
table distortions caused by edition. Keep in mind 
that only some feeds are transmitted in 4:2:2, 
the rest is in “regular” 4:2:0. The majority of 
commercially available receivers cannot handle 
4:2:2 format, but some can. You find a separate
article about how to receive 4:2:2 in this issue of 
TELE-satellite.

Other factors
Are there any other factors influencing video

quality? Of course, there are, but the two already 
mentioned: resolution and compression level 
are definitely the most important ones. These

parameters depend only on the provider. Unfor-
tunately, the viewer can do nothing to improve 
resolution or compression level. 

It is a bit better with parameters like power 
and footprint of the transponder, FEC and 
symbol rate of the signal. These parameters 
influence the overall signal quality (not only
video). Although we can not change them, we 
can replace our dish with a bigger one or use 
better LNB and in this way, to some extent, com-
pensate for low power, high FEC or off-center 
location. This will improve also our video quality 
- especially if our signal quality is on the edge. 
As to the symbol rate, theoretically the smaller 
the symbol rate the narrower the bandwidth 
occupied by signal and the better chance to 
achieve high C/N ratio. However, it depends on 
the receiver tuner design and may not work this 
way. So, some receivers may perform better or 
worse with low SR signals. In other words, we 
also have some influence here – we may use a
better receiver.

The receivers also differ in the quality of their 
output stages: the digital-to-analog convert-
ers and filters. Poorly designed receivers have
worse video quality. If you see similar distor-
tion or noise on various channels, you probably 
have problem with the quality of your receiver 
back-end or maybe with the connecting cables. 
Of course, this may be also caused by the bad 
quality TV-set (or its improper settings). To 
find out the reason, you may want to experi-
ment with different signal sources (DVD player, 
another satellite receiver), use different video 
inputs and cabling.  

Some 10 years ago when MPEG-2 systems 
were quite new, some video related problems 
were arising due to the first generation MPEG-
2 processors used in those days receivers. If 
you have a very old set-top-box, some of your 
video problems may have such origin. Software 
upgrade may sometimes help (if still available). 
By the way, it is very interesting if a similar situ-
ation will happen again with the first generation
of MPEG-4 processors. After all, they are made 
by humans...

Conclusion
Although there are potentially many factors 

that influence the quality of video in digital TV,
the two most important ones are: the picture 
resolution and the compression level used by 
the provider. When you want to asses the video 
quality of your system (especially with the beau-
tiful, brand new, high resolution flat panel TV)
choose wisely the channel on which you do the 
evaluation. Visit www.satcodx.com and select 
the channel that has the highest resolution (720/
704x576 for PAL or 720/704x480 for NTSC) and 
the highest bit rate (which means small loss of 
information and small distortion during MPEG-2 
compression). 

Perhaps we could even formulate a rule of 
thumb for what we can expect depending on the 
bit rate. Assuming the maximum resolution, for 
a dynamic channel (sports/movie), we should 
get the following video quality: excellent for 5 
Mb/sec, very good for 4-5 Ms/sec, good for 3-4 
Ms/sec, fair for 2-3 Ms/s and poor for less than 
2 Ms/sec.
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MPEG 4:2:2 - DXers Dreams 
Finally Come True
Thomas Haring

Most of our readers will certainly associate the term MPEG 4:2:2 
with "expensive" and that would be no surprise. Up until now a profes-
sional MPEG 4:2:2 receiver would set you back at least US$ 2000. For 
those of you who have no idea what MPEG 4:2:2 is all about, we'll give 
you some background information: for quite some time now, the EBU 
(European Broadcasters Union) has been transmitting their feed sig-
nals on EUTELSAT W3A at 7° east. Back in the good old analogue days 
the picture was freely receivable; only the sound was encrypted using 
the Sound-in-Sync standard.  Today it is the video signal that cannot 
be displayed with common receivers; the audio is available without any 
problems. So while the analogue DXer was able to get news, sports and 
other live feeds in best picture quality but with no sound to his living 
room, today the TV screen remains dark while we hear brilliant audio.

So what happened to the EBU feeds when 
they changed from analogue to digital trans-
mission? Well, the answer is quite simple. While 
the MPEG 4:2:0 standard became common for 
end users, the EBU started to use MPEG 4:2:2 
for their transmissions, which of course can't 
be processed by simple living room receivers.

Unfortunately, there were very few people 
that could afford to buy professional MPEG 
4:2:2 equipment. So, some clever hobbyists 
noticed that the SCSI connector on the very 
common d-Box1 in use in Europe, especially 
in Germany, could be used to transfer audio 
and video to your home PC. The initial work 
for all the experiments that followed was done 
by the great programmer Uli Hermann, who 
reprogrammed the dBox1 software and dis-
tributed it to all other users. Now that there 
was finally a way to transfer the data from
the box to the PC, the only thing missing was 
the proper codec necessary to handle MPEG 

4:2:2 signals.  After the correct one was finally
found, MPEG 4:2:2 feeds could now be dis-
played on the PC using the DVB2000Recorder 
software. However, there were some limita-
tions: The feeds could not be seen in real time, 
because they had to be streamed to the PC for 
a few seconds first, until playback could start.
Furthermore the transfer rate of the SCSI bus 
reached its limitations when feeds with signal 
rates of 10 Mb/sec or above had to be trans-
ferred.  This resulted in audio and video dis-
tortions. The first step had been taken; but
there were many more steps remaining.

The next step was to try and improve the 
data transfer rate.  If the transfer rate of the 
SCSI port is too slow, what about putting the 
receiver directly into the PC to take advantage 
of the faster PCI slot?   A number of third-
party software programs were developed for 
these cards such as DVBViewer andr ProgDVB.  

The original manufacturer’s software did not 
support any of these special features even 
though the hardware could handle it.

A few years ago the old idea of transferring 
audio and 4:2:2 video from a receiver to the 
PC and processing it there was rediscovered 
when the German manufacturer Dream Mul-
timedia introduced its Dreambox receiver. 
Its fast 100 Mb/sec Ethernet port can easily 
handle the high data rates and transfer it error 
free to a PC. There are various programs avail-
able on the Internet that can do the job.

The various ways I've discussed thus far do 
all more or less work flawlessly, but there's
one problem with all of them: you have to sit 
in front of your PC to watch anything. If you’ve 
ever tried to do that, you’d know that it's not 
really comfortable and that it would be much 
better to watch the channels on your big home 
TV.  It’s at this point that the latest develop-
ments in this area become interesting for you. 

MPEG 4:2:2 

DVB2000Recorder software for the d dbox1 Stream live video on your PC via the Dreambox

EBU Feed in MPEG 4:2:2 with high data rate
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Some time ago the company Quali released its 
first HDTV receiver and some clever users soon
discovered that this receiver can also handle 
MPEG 4:2:2. It seems that the manufacturer 
did not intend to implement this function, but 
who cares if it's just working. A few issues ago 
we introduced this receiver and its possibilities 
to our readers but at that time there was still 
one problem: The Quali-TV QS1080 IRCI was 
not all that cheap. Since then a few months 
have passed and HDTV according to the DVB 
standard has been replaced with HDTV chan-
nels in DVB-S2. Suddenly the price for those 
old HDTV receivers that could no longer be 
used dropped significantly.  Today you can
get one of those for about 130€ on the Inter-
net. As we already reported in TELE-satellite 
issue 05/2005, the receiver’s tuner is not very 
sensitive, but it's good enough to get the EBU 
feeds. Furthermore, a small distorted line is 
visible in the lower and the upper part during 
MPEG 4:2:2 but that doesn't really inter-
fere with viewing. At the moment the Quali-
TV QS1080 IRCI is a cheap way to get MPEG 
4:2:2 on your home TV but be careful: in a few 
months the storehouses will be empty and the 
price will increase again.

MPEG 4:2:2, 
is it worth 
the money?
Well, there are certainly hundreds of feed 

channels available all over the world in MPEG 

4:2:0, but there is no other satellite that 
transmits so many different feeds in one place 
like the EBU feeds on EUTELSAT W3A 7° east. 
Because the EBU never changes FEC or symbol 
rate, clever people created an extra satellite 
entry in the receiver with just the EBU feed 
transponders and after performing a satellite 
scan, they can channel surf through all the 
currently active EBU feeds.

The signal quality on the EBU feed transpond-
ers when compared to other end user signals is 
excellent.  That is really no surprise considering 
that the EBU uses bitrates from 4 to 10 Mb/sec. 
If you perform a direct comparison of studio 
produced material, of course analogue trans-
missions would have the best video quality 
(it's quality equals about 210 Mb/sec) but right 
behind it are MPEG 4:2:2 signals with about 
10 Mb/sec. It's clear, sharp, has great colors 
and even high-speed action does not affect the 
perfect quality. The quality of the digital signal 

for the end user 
however is quite the 
opposite: it has a 
foggy look to it and 
the colors are not 
nearly as brilliant.  
This of course is no 
surprise since most 
broadcasters use 
bitrates that are 
about 3 Mb/sec or 
less.

In the end, we 
are convinced that 
now is the ideal 
time to get in touch 
with MPEG 4:2:2. 
The receivers are 
very cheap and the 
video quality is out-
standing.Quali HDTV receiver showing a feed in MPEG 4:2:2
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