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(54) Video and/or Audio Data Distribution system

(57) A data distribution system for providing data
from a plurality of data sources to a broadcast data re-
ceiver is disclosed. The receiver (22) is connected to a
plurality of data feeds (24, 26, 28, 30) and in turn switching
means (32) which allows the switching of data sources
(34, 36, 38, 40) which are to be connected to the data
feeds (24, 26, 28, 30) in response to a user selection via

the broadcast data receiver (22) and each of the data
feeds (24, 26, 28, 30) are arranged such that at least part
of the data signal is up converted and then down con-
verted in frequency using processing components which
allow each data feed to be used to process and transmit
the required data signal at that time whilst minimising the
complexity of the data feed processing means.
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Description

[0001] The invention to which this application relates
is a data distribution system and particularly, although
not necessarily exclusively, a distribution system which
allows the distribution of data from a plurality of receiving
means such as an antenna and a plurality of Low Noise
Blocks which process the data received via the antenna
at each receiving location.
[0002] The use of satellite data transmission systems
is well known and typically data to allow the generation
of video, audio and auxiliary services can be broadcast
from one or more broadcast locations to a plurality of
receiving locations via one or more satellites. The data
signals are typically transmitted within allocated band-
widths and, at each receiving location the same are re-
ceived by the antenna and LNB and then passed to be
processed by one or more broadcast data receivers at
the said receiving location in order to allow the video,
audio and/or auxiliary data to be generated and provided
as a television and/or radio and/or auxiliary service to the
user in response to a user selection made via the broad-
cast data receiver.
[0003] The applicant, in their co-pending applications,
have disclosed the possibility of distributing data for at
least a portion of the supply between the receiving loca-
tion and one or more broadcast data receivers in an op-
tical format in order to improve the conventional coaxial
cable networks and relatively complex switching appa-
ratus which is to be used.
[0004] The aim of the present invention is to further
improve the provision of data distribution systems of this
type and to further  allow the efficient distribution of data
which may be received from a number of data supplies
such as from a plurality of satellites.
[0005] In accordance with a first aspect of the invention
there is provided a data distribution system for data which
is received from a plurality of data sources, said appara-
tus including at least one Low Noise Block (LNB) to re-
ceive data from each of the data sources from which data
is to be received, data distribution means from the at least
one LNB to at least one broadcast data receiver and at
least a portion of the distribution means allows the trans-
mission of data therealong in an optical format and
wherein in response to a user selection of a service made
via the broadcast data receiver, the required data for the
selected service is identified, along with the data source
and/or band from which said required data can be ob-
tained and switching means are operated to allow the
required data to be supplied to the said broadcast data
receive via one of a number of data feeds leading from
the switching means to the broadcast data receiver.
[0006] In one embodiment there are provided "n" sat-
ellite sources connected to the distribution system and a
feed from one of the satellite sources is selected in re-
sponse to a user selection made via the broadcast data
receiver. Typically, in addition to selecting the appropri-
ate satellite source from which the data is to be received,

the appropriate band on which the data for the selected
service is transmitted is also identified and at least one
of the data feeds to the broadcast data receiver is tuned
to allow the appropriate band on which the required data
is carried to be forwarded to the broadcast data receiver
for processing thereby to provide the selected service.
[0007] In one embodiment when a new user service
selection is made the required data for the new selection
may be carried by a  different satellite source, in which
case a signal is sent from the broadcast data receiver to
switching means to allow the required data to be supplied
to the broadcast data receiver, possibly along a data feed
in place of the previous data feed but more typically, along
another data feed to the broadcast data receiver and that
data feed can be tuned to the appropriate band on which
the data for the new service is carried to allow that data
to be received by the broadcast data receiver. This there-
fore allows, for example, the situation where a user
chooses to watch one programme and record another at
the same time to be achieved, with data for the pro-
gramme being viewed carried along one data feed and
data for the programme being recorded being carried
along another data feed.
[0008] In one embodiment the said signal representa-
tive of the user selection is transmitted via a DiSeq com-
mand from the broadcast data receiver and this deter-
mines the required satellite data feed which is to be used.
[0009] Typically the data from each of the LNB’s is car-
ried in an optical format at least partially between the
LNB and the broadcast data receivers and this includes
an optical switching means.
[0010] In one embodiment the switching means allows
the receipt of data from "n" satellite sources and the se-
lected supply of data to n broadcast data receivers.
[0011] In one embodiment the switching means are
4x4 switching means which allows the connection of data
feeds from four satellite sources to a broadcast data re-
ceiver and to allow the broadcast data receiver to receive
data selectively from four feeds at different wavelengths,
with the particular feed selected in response to the user
selection at that time.
[0012] Typically at any given time for each broadcast
data receiver, data from only one of the satellite sources
will be provided dependent on the user selection which
has been made. In another embodiment a band from one
satellite LNB and a band from the same or another LNB
can be routed to the broadcast data system.
[0013] In one embodiment, in addition to the data pro-
vided from each of the satellite feeds, data supplied by
a terrestrial broadcast system can be provided. In one
embodiment the said terrestrial data feed will bypass the
switching means and therefore be connected to be avail-
able to each of the supply means to the broadcast data
receivers.
[0014] In one embodiment each of the data feeds in-
cludes the same data processing components and in the
same order.
[0015] In one embodiment each of the data feeds al-
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lows the up conversion of at least part of the data signal
followed by the down conversion of the data signal. This
is in contrast to the conventional systems which require
at least part of the data signal to be down converted to
the base band value and then up converted to a selected
frequency and which requires relatively complex and ex-
pensive specialised components.
[0016] Typically in each feed path in accordance with
the invention there are provided a low and high pass fil-
ters provided as a diplexer.
[0017] In one embodiment the output from one of the
low or high pass filters pass as a feed to the broadcast
data receiver and the output from the other of the low or
high pass filters pass to processing means to allow the
frequency up conversion and then down conversion be-
fore reaching the broadcast data receiver.
[0018] In one embodiment the processing means in-
clude a low pass filter, an oscillator, a band pass filter,
an amplifier, a further band pass filter, an oscillator, a low
pass filter and an amplifier and preferably in that order.
In one embodiment a further amplifier may be provided
intermediate the diplexer and the first low pass filter.
[0019] Although this arrangement does require addi-
tional components in the form of the band pass filters to
be provided before and after the amplifier and it is counter
intuitive to do so given the normal aim to reduce compo-
nents. However it is found that in this case the provision
of the additional filters and the processing components
in the manner described avoids the need to use relatively
complex components whilst still achieving the required
data signal quality by performing the steps of up and then
down converting the frequency of at least part of the data
signal as required and thereby not being required to down
convert the data signals to the base band.
[0020] In a further aspect of the invention there is pro-
vided a data feed from a data signal source to a broadcast
data receiver, said feed including an input from the data
signal source, a diplexer with a high and low pass filters,
means for passing at least part of the data signal to
processing means wherein said processing means in-
clude, in series, a band pass filter, an amplifier, and a
further band pass filter, and in which the said data signal
is first up converted and then down converted.
[0021] In one embodiment the processing means in-
clude a low pass filter, and an oscillator prior to the first
band pass filter and an oscillator, a low pass filter and an
amplifier after the second band pass filter.
[0022] In a further aspect of the invention there is pro-
vided a method of processing at least part of a data signal
received and carrying data signals for the generation of
video, audio and /or auxiliary data therefrom, said method
comprising the steps of receiving the data signals from
a data source, and processing at least part of the data
signal such that  the frequency of the same is first up
converted and then down converted prior to reaching the
broadcast data receiver. part of the data signal being
passed to The provision of the optical distribution system
as herein described avoids the need for complex switch-

ing systems to be provided using conventional coaxial
cable distribution systems.
[0023] Specific embodiments of the invention are now
described with reference to the accompanying figures;
wherein

Figure 1 illustrates in a schematic manner one em-
bodiment of a data transmission system in accord-
ance with the invention; and

Figure 2 illustrates one embodiment of components
of a data distribution system in accordance with the
invention.

[0024] Referring firstly to Figure 1 there is illustrated a
data transmission system in accordance with one em-
bodiment of the invention. The transmission system in
this example comprises four satellite sources 2,4,6,8,
each of which relay transmitted data to a plurality of re-
ceiving locations, one of which, 10, is illustrated. At the
receiving location 10 there is provided one or more an-
tennas 12 and LNB’s 14 provided for the receipt and initial
processing of data signals from each of the satellites.
Selected data signals from the said sources can then be
converted into an optical format and transmitted towards
switching means and onward selective transmission to
the broadcast data receiver as will now be described with
reference to Figure 2.
[0025] In Figure 2 there is illustrated the manner in
which the data received from the LNB’s can be selectively
supplied to the broadcast data receiver 22 in response
to a user selection made at the broadcast data receiver.
The apparatus depicted herein  may therefore be provid-
ed at the user location and in connection with, for exam-
ple, a fibre optic distribution system leading from the
LNB’s and which distribution system can allow the distri-
bution of data to more than one user location.
[0026] The broadcast data receiver 22 is provided at
a particular location, typically a house 10 or apartment,
and interactive means, typically a remote control device,
are provided to allow user interaction with the broadcast
data receiver such as to allow the user to select to view
or record a particular television programme carried on a
particular channel for which video and audio data is re-
quired to be generated.
[0027] The broadcast data receiver 22 is connected to
four data feeds, 24,26,28,30 in this embodiment. The da-
ta feeds are provided so as to be independently able to
transmit and process data therealong at for, example,
four different frequency bandwidths. This means that, for
example, one of the feeds 24 can carry data for one or
more television channels, a second feed 26 can carry
data for a second channel or second group of television
channels and so on for feeds 28, 30. The data feeds are
connected upstream to switching means 32 and up-
stream therefrom the switching means are connected to
data inputs 34,36,38,40. Each of the inputs can carry
data received from any of the satellite sources and LNB’s
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14,16,18,20 in dependence upon the user selection
which has been made. The inputs 34,36,38,40 each in-
clude an optical detector 41 to allow the data to be re-
ceived in an optical format and then processed subse-
quently in the required RF format. In an alternative ar-
rangement the optical converters may be located at the
switching means 32.
[0028] In the operation of the invention, when the user
selects to view a particular television channel at the
broadcast data receiver 22 via the remote control, the
receiver, in response to the user  selection will determine,
typically with reference to a look up table stored in mem-
ory at the receiver, the data which is required to allow
the channel to be generated in response to the user re-
quest. This will include the identification of the particular
satellite source and the particular band on which the data
is carried and one of the feeds, for example, the feed 24
can be tuned to process the required band for the re-
quired data signals from the particular LNB.
[0029] Once this is identified a signal is transmitted,
typically in DiSeq format, from the broadcast data receiv-
er to the switching means 32. The switching means 32
allows connection at the front end 42 to one of the satellite
inputs 34,36,38,40 as appropriate and hence only data
from the selected satellite feed will pass through the
switching means for the selected service. The broadcast
data receiver will then determine the tuning of the feed
24 to the appropriate band from the selected satellite
feed on which the data for the selected service is carried
and so the required data passes to the broadcast data
receiver via the port 24’ on the receiver which is connect-
ed to the feed 24.
[0030] If a user makes another selection at the same
time as the service on feed 24 is being used then the
above process is repeated and, if necessary to obtain
the required data, a different satellite inputs 34,36,38,40
is referred to by the switching means 32 and data for the
new selected service is obtained from the appropriate
satellite source and then passed by the switching means
to the data feed 26. This data feed is tuned to the appro-
priate band to allow the required data for the newly se-
lected service to be passed to the receiver 22 via the port
26’ so that the new service is made available to the user
via the broadcast data receiver 22 via feed 26. This al-
lows, for example, data for the new service such as a
television programme, to be stored in the memory of the
broadcast data receiver while the  programme of the pre-
viously selected service is being watched or possibly also
recorded.
[0031] In one embodiment, in addition, to the provision
of digital data which has been transmitted being made
available via the system, terrestrially broadcast data can
be made available to the broadcast data receiver via a
separate feed 44, shown in broken lines in Figure 2 and
it will be seen that this bypasses the switching means
and is fed directly to the broadcast data receiver. In an-
other embodiment the terrestrial data could be diplexed
on each of the inputs 34,36,38,40 and passed all the way

through the system but can as shown, be diplexed off
before switch 32 and then passed via a port connection
to broadcast data receiver 22.
[0032] In summary therefore the broadcast data re-
ceiver can determine which satellite feed is required to
be connected to each port and allows multiple services
to be provided at the same time over the distribution net-
work to one or more broadcast data receivers connected
thereto.
[0033] In each of the data feeds 24,26,28,30, the re-
ceived data signals pass through a diplexer 46 with a
Low pass filter 48 typically at a values of 860 MHz and
a high pass filter 50 at a value of , 950MHz. Part of the
data signal 52 passes to the port connection at the re-
ceiver while the other part 54 passes through processing
means formed by a plurality of components as will now
be described. Although the components will be described
and are provided in this embodiment in a preferred form
it should be appreciated that it is also important to ap-
preciate that some variation to the components may be
made but the aim is to achieve the processing of the data
signals in as efficient and as cost effective as manner as
possible and this is achieved by first up converting the
signal and then  downconverting the same which is con-
trary to conventional processing in which the data signal
would be down converted to a base band level and then
up converted.
[0034] The processing means comprise an amplifier
56 leading to a Low Pass filter 58 at a value of 5450MHz
and in turn an oscillator 60, typically a dielectric resonator
oscillator (DRO) operating at a frequency of 9.75GHz for
Vertical High (VH) and Vertical Low (VL) signals and
7.3GHz for Horizontal Low (HL) and Horizontal High (HH)
signals. The data signals then pass to a band pass filter
62 with a range of 10.7 to 12.75GHz and then an amplifier
64 before passing to a second band pass filter 66 with
the same frequency range as the first. These band pass
filters are additional components to the conventional sys-
tem which cause the down conversion of the data signal
to the base band but allow the control and processing of
the data signal to be achieved without the relatively com-
plex apparatus required for the conventional system.
[0035] The data signals are then transferred from the
band pass filter 66 to an oscillator 68 operating at
9.75GHz and 10.6GHz respectively and then to a low
pass filter 70 at 2150MHz and in turn to an amplifier prior
to the port 24’ of the broadcast data receiver.
[0036] The above components and steps are repeated
for each of the data feeds 24,26,28,30.
[0037] Thus the use of the optical format from each of
the satellite feeds and the subsequent switching means
as described ensures that all of the data received from
a plurality of satellites can be made available to a broad-
cast data receiver via a plurality of data feeds which are
arranged with processing components which allow each
to be used to process and transmit the required data  sig-
nal at that time whilst minimising the cable connections
and complexity of the distribution system in comparison
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to what would conventionally be required to be used.
[0038] It should also be noted that the distribution sys-
tem as herein described is relatively easily scalable
thereby improving the flexibility and utility of the same.

Claims

1. A data distribution system for data which is re-
ceived from a plurality of data sources, said appara-
tus including at least one Low Noise Block (LNB) to
receive data from each of the data sources from
which data is to be received, data distribution means
from the at least one LNB to at least one broadcast
data receiver and at least a portion of the distribution
means allows the transmission of data therealong in
an optical format and wherein in response to a user
selection of a service made via the broadcast data
receiver, the required data for the selected service
is identified, along with the data source and/or band
from which said required data can be obtained and
switching means are operated to allow the required
data to be supplied to the said broadcast data receive
via one of a number of data feeds leading from the
switching means to the broadcast data receiver.

2. A system according to claim 1 wherein the data
sources are a number of satellites transmitted data
to the data distribution means and the data from one
of the said satellites is selected in response to a user
selection made via the broadcast data receiver.

3. A system according to claim 2 wherein in addition
to selecting the appropriate satellite from which the
data is to be received the appropriate band on which
the data is transmitted is also identified and one of
the data feeds to the broadcast data receiver is tuned
to allow the data signals carried on the appropriate
band on which the required data is to be received to
be forwarded to the broadcast data receiver.

4. A system according to claim 1 wherein when a
new user service selection is made a signal is sent
from the broadcast data receiver to switching means
to allow the required data to be  obtained from the
distribution means and supplied to the broadcast da-
ta receiver via one of the data feeds.

5. A system according to claim 5 wherein the data
signal is carried along another data feed to the broad-
cast data receiver and that data feed can be tuned
to the appropriate band on which the data signal for
the new service is carried to allow that data to be
received by the broadcast data receiver instead of
or in addition to the data signal carried on the first
data feed.

7. A system according to claim 4 wherein the said

signal is transmitted as a DiSeq command to the
switching means from the broadcast data receiver
and this determines the required data source which
is to be connected to a data feed and in turn the
broadcast data receiver.

8. A system according to claim 1 wherein the data
is carried along the distribution means to which the
switching means is connected in an optical format
at least partially between the LNB and the switching
means.

9. A system according to claim 1 wherein the switch-
ing means are 4x4 switching means which allow the
connection of data feeds from four data sources to
one or more broadcast data receivers.

10. A system according to claim 1 wherein a band
carrying data signals from one LNB and a band car-
rying data signals from the same or another LNB can
be routed to the broadcast data system via respec-
tive data feeds.

11. A system according to claim 1 wherein in addition
to the data provided from each of the satellite feeds,
data supplied by a terrestrial broadcast system is
provided.

12. A system according to claim 11 wherein the said
terrestrial data feed bypasses the switching means
and is connected to be available directly to the broad-
cast data receiver.

13. A system according to claim 1 wherein each of
the data feeds includes the same data processing
components and in the same order.

14. A system according to claim 1 wherein each of
the data feeds allows the up conversion of at least
part of the data signal carried therealong followed
by the down conversion of the data signal.

15. A system according to claim 14 wherein in each
data feed there are provided low and high pass filters
provided as a diplexer.

16. A system according to claim 14 wherein the out-
put from one of the low or high pass filters pass to
the broadcast data receiver and the output from the
other of the low or high pass filters pass to processing
means to allow the frequency up conversion and
then down conversion before reaching the broadcast
data receiver.

17. A system according to any of claims 14-16 where-
in the processing means includes first and second
band pass filters with an amplifier intermediate the
same.
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18. A data feed from a data signal source to a broad-
cast data receiver, said feed including an input from
the data signal source, a diplexer with a high and
low pass filters, means for passing at least part of
the data signal to processing means wherein said
processing means include, in series, a band pass
filter, an amplifier, and a further band pass filter, and
in which the said data signal is first up converted and
then down converted.

19. A data feed according to claim 18 wherein the
processing means include a low pass filter, and an
oscillator prior to the first band pass filter and an os-
cillator, a low pass filter and an amplifier after the
second band pass filter.

20. A method of processing at least part of a data
signal received and carrying data signals for the gen-
eration of video, audio and /or auxiliary data there-
from, said method comprising the steps of receiving
the data signals from a data source, and processing
at least part of the data signal such that the frequency
of the same is first up converted and then down con-
verted prior to reaching the broadcast data receiver.
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