
;efe3e\a\^p6TAC  Metrological device for automatically monitoring a
broadcasting network, and a broadcasting network including such a
metrological device The invention concerns a metrological device for
automatically monitoring a broadcasting network. The invention can be used
more specifically for monitoring the quality of broadcast signals, such as
audio and/or 5 video, digital or analogue signals . The network can be a
radio-broadcasting network, a cabled network, etc. A broadcasting network
comprises in a known manner a series of relay stations that receive a
signal broadcast by an upline station or front-end transmitting 10 station
and propagate it to downline stations and/or a receiver such as a
television set. The area covered by the broadcast signal of course depends
on the number of relay stations and their geographical distribution. The
broadcast signals are most often multiplexed 15 signals comprising one or
more audio and/or video and/or data components. The audio and/or video
components can, for example, be relative to radio or television programmes.
The data are for example user data, intended for a user receiving the
broadcast signal. The data can 20 also be control data sent to network
equipment receiving the broadcast signal, such as relay stations)
television set-top boxes, etc. The audio, video and user-data components
have no particular meaning for the equipment of the broadcasting 25
network. The control data, however, control the operation, define a
setting, etc., of the equipment to which they are sent.    2 The
broadcasting network is generally supplemented by a remote management
network in order to monitor and rernotely control the equipment of the
broadcasting network. To do this, the equipment items of the 5 broadcasting
network equipped with an appropriate communication interface are connected
to a management device via an external communication network, such as a
telephone network. A monitoring network is most often provided as a l0
complement, notably with the aim of monitoring the quality of the broadcast
signal (detecting signal degradation), and restoring quality if necessary. 



In a known manner, such a monitoring network comprises a set of
metrological devices installed at 15 strategic points of the broadcasting
network, for example near certain relay stations. A11 the metrological
devices are connected to a supervision device via an external communication
network (a telephone network for example). The monitoring network
supervision device and the 20 management device of the remote management
network can be one and the same device, each fulfilling a11 the functions
of the other. Figure 1 shows a simplified diagram of a monitoring 25
network comprising a supervision device 110 and two measuring devices 120,
130 for monitoring a broadcast signal 100. A monitoring network such as
that shown in figure 1 is mounted in a star arrangement. The supervision
device 30 controls a11 the metrological devices which, when polled, return
information on the quality of the signal broadcast in the geographical zone
they monitor. The broadcasting network supervision device federates all the
metrological devices which, either at their own initiative or on 35
request, can communicate information to it. More generally, the supervision
device manages the monitoring   3 network as a whole by ensuring the
following two main functions: a metrological device control function
(asking the metrological devices for information, adjusting a metrological
device, etc.) and an information and alarm 5 processing function
(utilization of the received information, feeding back information to a
person responsible for supervising the broadcasting network, etc.). As we
have seen above, monitoring a broadcasting 10 network - as it is currently
performed - requires the construction of a monitoring network in parallel
with the broadcasting network to be monitored, which adds (in terms of
either connections or load) to the remote management network associated
with the broadcasting 15 network. This increases the installation cost of
the broadcasting network accordingly. Seeking to reduce installation costs
has led to the use of an external communication network (a telephone
network for example). Although this reduces costs, it 20 nevertheless leads
to technical difficulties due essentially to the fact that communication
routing times over an external network are poorly controlled. This solution
does not, for example, permit reliable synchronization or coordination of
the operation of 25 several metrological devices. 



Lastly, the links between the metrological devices of the monitoring
network forcibly pass via the central supervision device, and therefore via
the external communication network.   4 One purpose of the invention is to
produce a metrological device that can be integrated in the main
broadcasting network. Another purpose of the invention is to produce 5
metrological devices that are capable of performing synchronized operations
on a broadcast signal. Another purpose of the invention is to achieve the
control of a metrological device in another manner, without passing via the
monitoring network supervision l0 device. The use of the external
communication network in this case is limited to actions for which
routing-time precision is not vital, with the result that the workload of
the supervision device is reduced. 15 With these objectives in view, the
invention concerns a metrological device (200) for monitoring an upline
broadcast signal comprising a principal component and upline control data.
The metrological device comprises: 20 - an extraction circuit (220) for
extracting the upline control data from the upline broadcast signal and to
provide an upline instruction, - a measuring circuit (230) to measure a
parameter of the upline broadcast signal in accordance with the 25 upline
instruction and to provide a measurement result. In accordance with the
invention, the metrological device also comprises: - a control circuit
(250) to produce a downline instruction from the measurement result and an
upline 30 result produced by the extraction circuit (220) from the upline
control data. - an insertion circuit (240) to produce a downline signal to
broadcast, comprising firstly the main component of the upline broadcast
signal, and secondly 35 downline control data including the downline
instruction.   5 



The control data can also include the upline result and/or the measurement
result. A metrological device in accordance with the 5 invention can thus
be controlled directly through the broadcast signal that it monitors, and
it can additionally control a metrological device or an item of equipment
in the broadcasting network through the downline instruction it inserts
into the upline signal to to broadcast. With the invention, a11
communications associated with the control of the metrological devices
and/or the broadcasting network equipment pass via the broadcast signal.
The network monitoring the quality of the signal 15 broadcast by the
broadcasting network can therefore be pared down, given that the
supervision device of the monitoring network and the external communication
lines no longer play a role in the control function of the metrological
devices. 20 A11 the problems associated with the use of an external
communication network for the control functions are thus solved: data
transmission time, synchronization of several metrological devices, costs,
etc. This also makes it possible to envisage finer analysis of the 25
broadcast signal, such as taking synchronism measurements of the broadcast
signal for several metrological devices. Subjective quality rating or error
rate measurements can thus be envisaged with the invention. With the
invention, the sole function of the 30 monitoring network is to process the
information received from the metrological and alarm devices when
necessary. Depending on the method of producing the metrological device,
the downline instruction can be: - an instruction to control operation of a
relay 35 station or an end-receiver in the broadcasting network, receiving
the downline signal to broadcast, or   6 - a command to take a measurement
on the downline signal to broadcast, or - a complete or partial update cf
the internal functions of the downline metrological devices. 5 The
invention also concerns a broadcasting network comprising at least one
metrological device such as is described above. The broadcasting network
can also include a 10 metrological device of level N1 (320) and a
metrological device of level N2 (330, 340) strictly higher than N1. In this
case the upline instruction produced by the extraction circuit (220) of the
level N2 device (330) corresponds to the downline instruction produced by
the 



15 control circuit (250) of the level N1 metrological device (320) . When
we talk of the level of a metrological device we mean the position of the
said device with respect to a front-end station of the network. Thus the
device of 20 level N2 higher than N1 receives the broadcast signal after
the level N1 device has received - and possibly modified and transmitted -
it. The level N2 device is said to be downline of the level N1 device. In
accordance with the invention, the level N1 25 device can control the
operation of the level N2 device. The N1 device can also more simply
provide the level N2 device with a measurement result to be used or simply
transmitted. The broadcasting network also comprises a front-end 30 station
to transmit the broadcast signal, and the upline instruction extracted by
the extraction circuit of the level N1 metrological device is, for example,
an instruction inserted into the signal broadcast by the front-end station,
or by a metrological device of level 35 NO associated with the front-end
station. The broadcasting network also comprises an end    receiver to
receive and use the broadcast signal, and the dowline instruction produced
by the control circuit (250) of the level N2 metrological device (200) is,
for example, intended to control the operation of the end s receiver. The
end-receiver is, for example, a monitoring end-receiver. The invention will
be more clearly understood and other particular features and advantages
will appear l0 through reading the following description of a metrological
device and a broadcasting network in accordance with the invention. The
description is to be read in relation to the appended drawing, in which: -
figure 1, described earlier, is a schematic 15 diagram of a known
monitoring network of a broadcasting network. - figure 2 is a schematic
diagram of a metrological device in accordance with the invention, and -
figure 3 is a simplified partial diagram of a 20 broadcasting network in
accordance with the invention. A metrological device 200 in accordance with
the invention is shown in figure 2. The device 200 is used to monitor an
upline broadcast signal 210. 



25 In the example given, the upline signal 210 is a multiplexed signal
comprising more specifically an audio component 212 and a video component
214 relative to a television channel) and control data 216. The audio
component 212 and the video component 214 form the main 30 broadcast
signal. Device 200 comprises a data extraction circuit 220, a measuring
circuit 230, a data insertion circuit 240 and a control circuit 250. The
extraction circuit 220 receives the upline 35 broadcast signal 210,
extracts the control data it contains, and delivers an upline instruction.
The   8 measuring circuit 230, according to the upline instruction, takes
one or more measurements of one or more parameters of the upline broadcast
signal 210, in particular on the audio 212 and/or video 214 components 5 of
the upline broadcast signal 210. Device 230 then provides a downline result
relative to the analyzed parameters) of the upline broadcast signal 210, in
accordance with the upline instruction. The extracted control data can be
control 10 instructions for the measuring circuit 230; device 230 in this
case can be a simple means of measuring one or more parameters of the audio
and/or video components (quality, power measurers, etc.). The measurement
result is then the direct result of the measurements taken. To give an 15
example, an instruction is of the type "measure the quality of the video
component image", the measurement result in this case is a quality rating
that is then broadcast to the stations and/or downline metrological
devices, after being inserted in the upline broadcast 20 signal. The
extracted control data can be synchronism control instructions (for example
"identify image Y in the video component"), thereby enabling a precise
extract of the broadcast signal to be analyzed. It is then 25 possible to
synchronize the action of the measuring circuits of several metrological
devices, for example to take a given measurement on the main broadcast
signal or a given extract of the broadcast signal (same image or group of
images in the video component, or the same 30 extract of the audio signal
but at different moments in time, but offset in time owing to the spatial
propagation time of the broadcast signal). The control data extracted by
device 220 can also be upline measurement results associated with control
35 instructions for the measuring circuit 230. To give an example, the
upline result is: "the reference signal   



9 equals Y0, the error rate at instant TN-1 equals RN = YN1/YO"; the upline
instruction is: "calculate the error rate RN - YN/YO at instant TN, them
calculate the degradation of the error rate RN - RN-1. 5 Device 230 in this
case can be a means of measuring the quality of the video component,
associated with a comparator. The downline result provided by the measuring
circuit in this case is the result of the comparison. The upline
instruction and/or the upline result are 10 contained in the upline
broadcast signal. They have been introduced into the broadcast signal: -
either through the network front-end station, - or through another
metrological device N1 situated between the front-end station and device N2
that 15 receives it. The control circuit 250 receives the upline
measurement result and the downline result (if any) delivered by the device
230, and in return it produces a downline instruction. In the same way as
the upline 20 instruction, the upline result is extracted from the upline
broadcast signal by the extraction circuit 220. The upline result has, for
example, been introduced into the broadcast signal by an upline
metrological device in accordance with the invention, which polls the
broadcast 25 signal and is situated upline of the metrological device
receiving the upline results. The downline instruction may include
instructions for controlling a measuring circuit and/or a relay station
and/or an end-receiver (example: future change of 30 frequency of the
broadcast signal, reinitializing of a measuring circuit). The downline
instruction can also include measuring results obtained by the measuring
circuit 230 associated with the control circuit 240, or alternatively by a
measuring circuit situated upline of 35 it. All these results will be able
to be used subsequently by another measuring circuit receiving the   io
downline signal (to make a comparison for example), or else be stored by a
monitoring end-receiver for later use. The insertion circuit 240 receives
the downline 5 result and the downline instruction and produces a downline
signal 218 to be broadcast, which comprises an audio component and a video
component identical to the corresponding components of the upline signal
210, and including the control data. The control data include more 10
specifically the downline instruction and/or the downline result. It will
be noted that the control data contained in the downline signal can be
partially or totally different from those of the upline signal. 



15 A metrological device in accordance with the invention is thus capable
of extracting control data from the upline signal and processing them to
produce a downline signal containing the control data updated by the
control circuit and the measuring circuit. 20 Thus, the control circuit of
a metrological device 200 of level N1 can control an end-receiver and/or a
downline metrological device of level N2 > N1 according to the measurement
results acquired at level N1, or even upline of the level N1 device . In
this case, by level of 25 a metrological device we mean the position of a
device with respect to the transmitting station. For example, a device of
level N2 > N1 receives the broadcast signal after the level N1 device has
received and transmitted it. 30 As a general rule, a metrological device in
accordance with the invention has the following characteristics: - it can
perform measurements on the broadcast signal, and the corresponding
measurement control 35 instructions are carried by the main signal itself.
11 - it can transmit control instructions and/or the measurement results to
downline metrological devices and/or any other downline equipment item in
the broadcasting network. 5 A broadcasting network in accordance with the
invention includes, in the same way as a known network, a front-end station
to transmit the signal to broadcast, at least one end-receiver to receive
and use the broadcast 10 signal, and possibly one or more relay stations to
receive the broadcast signal and transmit in an identical form. A
broadcasting network in accordance with the invention also includes a set
of metrological devices in 15 accordance with the invention, distributed
over the broadcasting area covered by the broadcast signal. Figure 3
provides a simplified diagram of a section of a broadcasting network in
accordance with the invention, which comprises more specifically a relay 20
station 310 and three metrological devices 320, 330, and 340 configured as
shown in the diagram of figure 2. In figure 3 the metrological devices are
situated in the vicinity of the relay station, but to make the figure
clearer they are not shown to scale. In practice, devices 25 320, 330 and
340 can be situated anywhere between a few centimetres and tens of
thousands of kilometres from a relay station. The relay station 310
receives the downline broadcast signal 350 of level N-1 and retransmits
three 30 identical upstream broadcast signals 360, 361 and 362 of 



level N in three main directions. Of course, in practice and in a known
manner, the relay station can retransmit the broadcast signal in more than
three main directions, in a half-plane, etc. 35 The metrological device 320
of level N-1 receives an upline broadcast signal of level N-1, propagated
by a   12 network equipment item that is not illustrated, and returns the
downline signal 350 of level N-1, in which it may have modified the control
data. The metrological device 330 of level N receives the 5 upline
broadcast signal 360 of level N and returns the downline signal 370 of
level N, in which it may have modified the control data. In the same way,
the metrological device 340 of level N receives the upline broadcast signal
361 of level 10 N and returns the downline signal 380 of level N, in which
it may have modified the control data. It should be noted that signals 370,
380 can include different control data because these data are modified -
possibly in different manners - by different metrological devices. 15
Devices 320, 330, 340 are produced in accordance with the diagram in figure
2, and function in a similar manner. Firstly they receive a downline
broadcast signal and extract (via extraction circuit 220) control data,
upline instructions and/or upline results. They then 20 carry out the
measuring operations (measuring circuit 230) on the audio and/or video
components of the broadcast signal, in accordance with the extracted upline
instructions. If necessary, they determine downline instructions for
controlling downline metrological 25 devices. Lastly, they insert new
control data (measurement results and/or downline instructions) in the
broadcast signal, thereby forming a downline broadcast signal. All the
metrological devices are controlled 30 according to the control data
included in the upline broadcast signal they receive. These control data
can, depending on the case, include instructions inserted initially in the
main signal broadcast by a front-end station of the network, instructions
inserted by one or 35 more metrological devices of a lower level (i.e.
situated between the front-end station and the metrological device   13 



concerned) in the broadcast signal during its propagation. Moreover, the
measurement results (a11 results or only the -relevant results, as the case
may be) are transmitted to an end-receiver and/or to one or more 5 downline
metrological devices) via the broadcast signal.   14 CLAIMS 1. Metrological
device (200) for monitoring an upline broadcast signal comprising a main
component and upline control data, with the metrological device (200)
comprising: 5 - an extraction circuit (220) for extracting the upline
control data from the upline broadcast signal and delivering an upline
instruction, - a measuring circuit (230) for measuring a parameter of the
upline broadcast signal in accordance 10 with the upline instruction and
delivering a measurement result, the metrological device (200) being
characterized in that it also comprises: - a control circuit (250) for
producing a downline 15 instruction from the measurement result and an
upline result produced by the extraction circuit (220) from the upline
control data, - an insertion circuit (240) for producing a downline signal
to broadcast comprising firstly the main 20 component of the upline
broadcast signal and secondly the downline control data including the
downline instruction. 2. Device in accordance with claim 1, characterized
in that the downline control data also 25 include the upline result and/or
the measurement result. 3. Device in accordance with claims 1 or 2,
characterized in that the downline instruction is an instruction
controlling the operation of a relay station 3o or an end-receiver of the
broadcasting network that receives the downline signal to broadcast.  



15 4. Device in accordance with one of claims 1 to 3, characterized in that
the downline instruction is a command to take a measurement on the downline
signal to broadcast. 5 5. Broadcasting network characterized in that it
includes at least one metrological device (200) in accordance with one of
claims 1 to 4. to 6. Broadcasting network in accordance with claim 5,
characterized in that it features a metrological device of level N1 (320)
and a metrological device of level N2 (330, 340) strictly higher than N1,
and in that the upline instruction produced by the extraction circuit 15
(220) of the level N2 device (330) corresponds to the downline instruction
produced by the control circuit (250) of the level N1 metrological device
(320). 7. Broadcasting network in accordance with one of 20 claims 5 or 6,
also including a front-end station to transmit the broadcast signal, the
network being characterized in that the upline instruction extracted by the
extraction circuit of the level N1 metrological device is an instruction
inserted in the signal broadcast 25 by the front-end station and/or by a
metrological device of level NO associated with the front-end station. 8.
Broadcasting network in accordance with one of claims 5 to 7, also
including an end-receiver to receive 30 and use the broadcast signal, the
network being characterized in that the downline instruction produced by
the control circuit (250) of level N2 metrological device (200) is intended
to control the operation of higher level metrological devices. 35 9.
Broadcasting network in accordance with claim 8   16 characterized in that
the downline instruction produced by the control circuit (250) of the level
N2 metrological device (200) is also intended to control the operation of
the monitoring end-receiver. 
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