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(54) Abstract Title

A closed circuit television network able to handle both multiple broad-band and low bandwidth signals

whilst economising on the electromagnetic spectrum

(567) A closed circuit television network including first ground based units 2a having narrow bandwidth
transmission and broad bandwidth radio receiving equipment and airborne units 2 having broad bandwidth
radio transmitting equipment and means for acquiring images as electronic signals. Second ground based
units 3, 4 have recording equipment for recording the received narrow bandwidth signal from a first ground
based unit 2a and the second ground based unit 3, 4 is operable to select images from the recorded electronic
image signals according to the narrow bandwidth signals received from the first ground based unit 2a.
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A NETWORK FOR TRANSMISSION OF BROAD-BAND SIGNALS

This invention relates to a closed circuit television network specifically, but

not exclusively, suitable for acquiring and transmitting images in electronic form.

Current operation of surveillance and reconnaissance aircraft requires radio
equipment to transmit moving television camera and radar images through
antennas mounted on the aircraft to antennas and suitable receivers on other
aircraft or on ground units or on spacecraft. The transmitting aircraft which may
retransmit or relay signals received from other sources, may be unmanned aircraft
capable of remaining on station for many hours. The transmissions are normally
organised as point to point transactions. Broadcast transmission from the aircraft
is also used when multiple users require the same information simultaneously. In
certain locations and operations the bandwidth available for radio or telephony
transmission of the images is severely constrained. If more than a single channel
of point to point transmission is required the electromagnetic bandwidth utilisable
is further constrained. This may require restraint within internationally agreed
radio bands and restraint when required to operate over undulating terrain that

might inhibit line of sight transmission.

Transmission of broadband (wideband) video signals can be carried out by
fibre-optic telephone lines. These possess sufficient bandwidth to carry multiple
television channels but may be fragile or difficult to install in some locations.
Otherwise telephony is mainly restricted to low bandwidth information and

intermittent image frames.

Television signals may be transmitted via orbiting satellites which is good
for distributing multiple television channels but with a high cost of ownership and
high use costs. Additionally access to the satellites may not be under the control

of the user.

There is thus a need for a closed circuit television network which is able to
handle both multiple broad-band arid low bandwidth signals whilst economising on

the use of the electromagnetic spectrum.
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According to a first aspect of the present invention there is provided a
closed circuit television network including at least one first ground based unit
having narrow bandwidth signal transmission and broad bandwidth radio receiving
equipment, at least one first airborne vehicle having broad bandwidth radio
transmitting equipment and means for acquiring, either directly or indirectly,
images as electronic signals, and at least one second ground based unit having
broad bandwidth radio receiving and recording equipment for receiving and
recording the electronic image signals from the first airborne vehicle and for
receiving and recording, a narrow bandwidth signal from the first ground based
unit, which second ground based unit is operable to select images from the
recorded electronic image signals accqrding to the narrow bandwidth signals

received from the first ground based unit.

Advantageously the network includes at least one second airborne vehicle
having broad bandwidth radio transmitting and receiving equipment for receiving
by radio said electronic signals from the first airborne vehicle and for relaying the

received electronic signals to the at least one second ground based unit.

Preferably the or each first airborne vehicle has means, including sensors,

for directly acquiring images as electronic signais.

Conveniently the or each first ground based units has means, including

sensors, for directly acquiring images as electronic signals.

Advantageously the ground based radio receiving, transmitting and
recording unit includes an image analyser for selecting desired signals from the

received combined electronic image signals.

Preferably the first ground based unit includes a local image analyser for

selecting desired signals from the received image signals.

Conveniently the narrow bandwidth first ground based unit and the second
ground based broad bandwidth receiving, transmitting and recording unit include
narrow bandwidth communication means for receiving and transmitting electronic

image signals therebetween.

For a better understanding of the present invention, and to show how the
same may be carried into effect, reference will now be made, by way of example,

to the accompanying drawings in which
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Figure 1 shows diagrammatically a closed circuit television network
according to a first embodiment of the present invention, and Figure 2 shows
diagrammatically a closed circuit television network according to a second

embodiment of the present invention.

A closed circuit television network according to the present invention
includes at least one first ground based unit generally indicated in Figure 1 of the
accompanying drawings at 2a. The first ground based unit 2a has narrow
bandwidth signal transmission and broad bandwidth radio receiving equipment
and conveniently includes one or more mobile ground covering vehicles 11. The
network includes at least one first airbomne vehicle preferably in the form of
aircraft 2 having broad bandwidth radio transmitting and means for acquiring,
either directly or indirectly, images as electronic signals. The aircraft 2 may have
means, including sensors, for acquiring the images directly or may be provided
with images as electronic signals acquired by acquiring means, including sensors,
on the vehicles 11. The image acquiring means may be provided on both the

aircraft 2 and the vehicles 11.

At least one second ground based unit having broad bandwidth radio
receiving and recording equipment (3, 4) is provided for receiving and recording
the electronic image signals (8) from the first airborne vehicle or aircraft 2 and for
receiving and recording a narrow bandwidth signal 6 from the first ground based
unit 2a. The second ground based unit includes one or more separated
recorders 3 for receiving and recording the electronic image signals 8 and at ieast
one remote image analyser 4 in operative association with at least one of the
recorders 3. The purpose of the remote image analyser 4 is to receive and record
a narrow bandwidth signal 6 received from a local image analyser 5 which forms
part of the first ground based unit 2a and which is associated with the vehicles 11.
The remote image analyser 4 is operable to select images from the recorded
electronic ‘signals according to the narrow bandwidth control signals 6 received

from the local image analyser 5 of the first ground based unit 2a.

The first ground based unit 2a and the second ground based unit include
narrow bandwidth communication means for receiving and transmitting electronic
image signals therebetween. Conveniently such means include telephones or

radios having narrow bandwidths, such as HF or VHF radios which operate over
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the links 6 illustrated in Figure 1. In this way the local image analyser 5 may
control the receivers and recorders 3 in a similar manner to the control provided by

the remote analyser 4.

Figure 2 of the accompanying drawings shows diagrammatically a closed
circuit television network according to a second embodiment of the present
invention. The second embodiment of Figure 2 is basically similar to the first
embodiment of Figure 1 and like parts are referenced the same in both
embodiments and will not be further described in detail. The network of Figure 2
also includes at least one second airborne vehicle, conveniently in the form of
aircraft 1, having broad bandwidth radio transmitting and receiving equipment for
receiving by radio the electronic signals from the first airborne vehicle 2. The
aircraft 1 also carries means for combining the received electronic image signals.
The aircraft 1 and 2 and the first ground based unit 2a are operated at altitudes
amongst themselves with respect to terrain 10 to receive and transmit radio
signals without being screened by the terrain. The aircraft 1 act as means for
" relaying the image signals 8 from the aircraft 2 to the one or more separated
recorders 3 and remote image analyser 4 via transmission paths 7. The purpose
of the remote image analyser 4 is to select signals from the received combined
electronic image signals and to select images according to the narrow bandwidth
control signals from the first ground based unit 2a. Aircraft 1 carry radio
equipment with adequate bandwidth to receive and transmit singie and multiple
television signals which signals may be compressed by an additional computing

unit on the aircraft according to well known algorithms such as MPEG2.

The various separate signals on transmission paths 7, 8, 9 are generated
according to the usual transmission band conventions in order to avoid
interference between the signals. The transmission beam widths associated with
signals on transmission paths 7 may be chosen as part of the design of the
transmitter antennas to cover the intended users, receivers and recorders 3 on the

terrain 10.

As the electronic image signals are generated and relayed to the terrain 10
almost instantaneously they can be monitored on a television receiver by an
operator in real-time if desired whilst being simultaneously recorded. The

recorders 3 continue to store the received signals for a substantial period of time
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(for example 6 hours) such that a section of the recorded signal might be selected
on demand. The user of the receiver and recorder 3 can make the selection in the
manner common with recording systems. In this way images from ground or
airborne sources can be transmitted to a number of remote distributed end users
for the purpose of offering them access to selected sequence of image takes. The
sequences may be selected after substantial analysis by the analysers 4 or 5.
This may be, for example, to aid the users in interpreting the parts of the imagery
relevant to themselves without having to repeat the analysis. Thus multiple broad
bandwidth signals may be distributed and exploited both in close to real-time and
subsequently, in retrospect, according to prompts and instructions passed over
narrow bandwidth telephone systems via links 6. The vehicles 11 may
communicate directly with the local image analyser 5 by radio as at 12 and in turn
the local image analyser 5 may communicate by radio with the aircraft 2 as shown
at 9 on Figure 1 of the accompanying drawings. The aircraft 1 may communicate
with the aircraft 2 and vice versa by radio as shown at 8 in Figure 2 of the

accompanying drawings.
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A closed circuit television network including at least one first ground based
unit having narrow bandwidth signal transmission and broad bandwidth
radio receiving equipment, at least one first airborne vehicle having broad
bandwidth radio transmitting equipment and means for acquiring, either
directly or indirectly, images as electronic signals, and at least one second
ground based unit having broad bandwidth radio receiving and recording
equipment for receiving and recording the electronic image signals from the
first airborne vehicle and for receiving and recording, a narrow bandwidth
signal from the first ground based unit, which second ground based unit is
operable to select images from the recorded electronic image signals
according to the narrow bandwidth signals received from the first ground

based unit.

A network according to claim 1, including at least one second airborne
vehicle having broad bandwidth radio transmitting and receiving equipment
for receiving by radio said electronic signals from the first airborne vehicle
and for relaying the received electronic signals to the at least one second

ground based unit.

A network according to claim 1 or claim 2, wherein the or each first airborne
vehicle has means, including sensors, for directly acquiring images as

electronic signals.

A network according to any one of claims 1 to 3, wherein the or each first
ground based unit has means, including sensors, for directly acquiring

images as electronic signals.

A network according to any one of claims 1 to 4, wherein the ground based
radio receiving, transmitting and recording unit includes an image analyser

for selecting desired signals from the received electronic image signals.

A network according to any one of claims 1 to 5, wherein the first ground
based unit includes a local image analyser for selecting desired signals

from the received electronic image signals.
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A network according to any one of claims 1 to 6 wherein the narrow
bandwidth first ground based unit and the second ground based broad
bandwidth receiving and recording unit include narrow bandwidth
communication means for receiving and transmitting electronic image

signals therebetween.

A closed circuit television network substantially as hereinbefore described

and as illustrated in Figure 1 or Figure 2 of the accompanying drawings.
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