
WIDE-OPEN RECEIVER WITH CONTINUOUS-WAVE-PROTECTED CHANNEL TECHNICAL FIELD
OF THE INVENTION  The presentinventionrelates,in general,to 5 Electronic
Support Measure (ESM) systems and radar warning systems, and, more
particularly, to Wide-Open (WO) receivers exploited by said systems.
BACKGROUND ART  As is known, a Wide-Open (WO) receiver is designed to 10
operate in a operating frequency band so that, at a considered time
instant, it operates in an instantaneous frequency band equal to the
overall operating frequency band, unlike, for example, a superheterodyne
receiver which, at a considered time instant, operates in an 15
instantaneous frequency band smaller than an overall operating frequency
band in which it is designed to operate.      Traditional WO receivers used
in Electronic Support Measure (ESM) systems and radar warning systems
exploit a 20 specific antenna pattern configuration, generally known as
goniometric channel configuration, to discover threats in surrounding
electromagnetic environment and to estimate corresponding Directions Of
Arrival (DOA).           In this connection, figure 1 shows a block diagram
25 schematically representing a typical architecture of a traditional WO
receiver I designed to cooperate with four directional antennas 2.  - 2 - 



In detail, the WO receiver 1 shown in figure 1 comprises:           four
goniometric channels 11 each of which is coupled with a corresponding
directional antenna 2 to 5 receive therefrom radiofrequency (RF) signals
received by said corresponding antenna 2, and is operable to apply a
pre-processing to the received RF signals so as to obtain corresponding
video signals; and a processing unit 12 coupled with the four 10
goniometric channels 11 to receive therefrom the video signals, and
operable to process the received video signals so as to detect any threat
and, in case, to determine corresponding DOA.
Figure2showsanoperationalblockdiagram 15 representing in greater detail a
typical architecture of a traditional goniometric channel, in particular of
each of the goniometric channels 11.      In detail, as shown in figure 2,
each of the goniometric channels 11 comprises: 20a respective RF chain 111
(represented in figure 2 by a dashed block) which includes a respective RF
signal amplifier 111a for amplifying the RF signals received from the
corresponding directional antenna 2 (not shown in figure 2), and respective
RE filtering means 111b for RF 25 filtering the RF signals amplified by the
RF signal amplifier 111a; a respective square-law detector 112 (represented



- 3 - in figure 2 by a dotted block) which includes a respective diode 112a
coupled with the RF chain 111 to acquire therefrom the RE-filtered signals
and operable to provide output signals proportional to the square of the
acquired 5 signals, i.e., proportional to power levels of the acquired
signals, and respective video filtering means 112b for video filtering the
output signals provided by the diode 112a; and a respective video signal
amplifier 113 for 10 amplifying the signals video-filtered by the video
filtering means 112b so as to obtain amplified video signals which are
provided to the processing unit 12 (not shown in figure 2).           In
modern ESM systems and radar warning systems, 15 Continuous Wave (CW)
protection capability is one of the most important requirements for the
receiver in order to: detect and manage CW threats; and detect and manage
pulse threats superimposed on CW threats. 20As is known, a CW is an
electromagnetic wave of constant amplitude and frequency, while an
Intermittent, or Interrupted, Continuous Wave (ICW) is a CW modulated with
an on-off keyed carrier. Traditional WO receivers are particularly
sensitive to 25 the presence of CW/ICW signals in the surrounding
electromagnetic environment. In fact, traditional WO receivers, when are
illuminated by one or more CW/ICW 



- 4 - signal(s),could be totally blinded by said CW/TCW signal (s) thereby
not detecting other pulsed signals of interest, i.e., pulsed-threat-related
signals, superimposed on said OW/ION signal(s). 5In particular, traditional
NO receivers typically protect their detection capability by looking beyond
OW/ION level, namely by increasing a detection threshold up to OW/ION power
level, thereby reducing their operative dynamic range so as to detect only
pulsed-threat-related 10 signals having a power level higher than the
CW/ICW power level.      In this connection, figure 3(a) shows an exemplary
RE signal provided as output by the RE chain 111 when the corresponding
directional antenna 2 receives a CW signal 15 superimposed on three pulsed
signals. Moreover, figure 3(b) shows an output video signal provided by the
square-law detector 112 when said square-law detector 112 receives as input
the RE signal shown in figure 3(a). On the basis of what has been
previously described 20 about CW protection capability of traditional NO
receivers, it may be easily understood that the processing unit 12, when
receives the video signal shown in figure 3(b), locks the detection
threshold to the received CW video level thereby not detecting the three
superimposed pulsed 25signals. OBJECT AND SUMMARY OF THE INVENTION The
objective of present invention is then to provide a  



- 5 - WO receiver which can alleviate at least in part the above cited
drawbacks of the known WO receivers. This objective is achieved by the
present invention in that it relates to a wide-open receiver, an Electronic
5 Support Measure system and a radar warning system, as defined in the
appended claims.      The present invention achieves the aforementioned
objective by a wide-open receiver comprising: a plurality of goniometric
channels each intended 10 to be coupled with a respective antenna to
receive a respective incoming radiofrequency signal, and operable to
obtain, on the basis of the respective incoming radiofrequency signal, a
respective first video signal indicative of a power of said respective
incoming 15 radiofrequency signal, and a respective second video signal
based on said respective first video signal; and processing means operable
to detect, on the basis    of the second video signals, one or more pulsed
signal(s) present in one or more of the incoming radiofrequency
20signal(s). Moreover, the wide-open receiver is characterized:
by further comprising a continuous-wave-protected channel operable to
receive a combined radiofrequency signal based on the incoming
radiofrequency signals 25 received by all the goniometric channels, and to
obtain, on the basis of the combined radiofrequency signal, a
continuous-wave-free radiofrequency signal which is free of  



6 a continuous wave signal present in one or more of the incoming
radiofrequency signal(s), and a validation video signal on the basis of
said continuous-wave-free radiofrequency signal; 5in that the processing
means are operable to estimate a continuous wave power on the basis of the
second video signals and of the validation video signal; and     in that
each goniometric channel is operable to remove, on the basis of the
estimated continuous wave 10 power, a continuous wave video signal
contribution from the respective first video signal thereby obtaining a
respective intermediate video signal, and to obtain the respective second
video signal based on said respective intermediate video signal. 15 BRIEF
DESCRIPTION OF THE DRAWINGS       For a better understanding of the present
invention, preferred embodiments, which are intended purely by way of
example and are not to be construed as limiting, will now be described with
reference to the attached drawings (all 20not to scale), wherein:
Figure 1 schematically shows a typical architecture of a traditional
wide-open receiver;           Figure 2 shows in greater detail a
goniometric channel of the wide-open receiver of Figure 1; 25Figures 3(a)
and 3(b)show exemplary signals provided as output by, respectively, an RF
chain and a 



square-law detector of the goniometric channel of Figure 2  in presence of
a CW signal superimposed on three pulsed signals;  Figure 4 schematically
shows a wide-open receiver according to a preferred embodiment of the
present 5 invention;  Figure 5 shows in greater detail a
continuous-waveprotected channel of the wide-open receiver of Figure 4;
Figure 6 shows a typical amplification function of a logarithmic amplifier
preferably comprised by the 10 continuous-wave-protected channel of Figure
5; and       Figure 7 shows exemplary video signals outputted by all the
channels of the wide-open receiver of Figure 4 in presence of a OW threat.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION 15 The
following discussion is presented to enable a person skilled in the art to
make and use the invention. Various modifications to the embodiments will
be readily apparent to those skilled in the art, without departing from the
scope of the present invention as claimed. Thus, 20 the present invention
is not intended to be limited to the embodiments shown, but is to be
accorded the widest scope consistent with the principles and features
disclosed herein and defined in the appended claims. The present invention
stems from Applicant's idea of: 25  equipping a NO receiver with a channel
protected from OW/ION and enabling OW/ION power level to be accurately
estimated; and  - 8 --       carrying out a OW compensation in each
goniometric channel of the WO receiver on the basis of the estimated OW/IOW
power level. 



In this way, detection capabilities of the WO receiver 5 are noticeably
improved, especially in presence of pulsed signals under OW/IOW power
level.      In particular, the OW compensation function ensures a reduction
of the OW/IOW power level so as to increase operative dynamic range in the
goniometric channels. 10 Briefly, in the goniometric channels an estimated
OW/IOW power level is subtracted from video signals outputted by square-law
detectors before their amplification, so that all measurements of pulsed
traffic can be performed in a linear dynamic range. The more accurate is
the estimated 15 level of the OW/IOW, the deeper is its cancellation. Due
to the fact that received signals in each goniometric channel can be
composed of OW/IOW and pulsed components, it is mandatory to correctly
estimate average OW/IOW power level. The higher is the duty of the pulse
traffic, the more 20 complicate is this estimation. As previously said, a
WO receiver according to the present invention comprises a OW-protected
channel which works synchronously with goniometric channels. In said OW-
protected channel the OW/IOW signals are cancelled by means 25 of tunable
filtering means. Therefore, the OW-protected channel enables a separation
of pulsed traffic from OW/IOW components. On the basis of a comparison
between the  - 9 - goniometric and CW-protected channel detections,it's 



possible to determine real values of CW power level whose estimation and
cancellation allows the WO receiver to increase its sensitivity. In other
words, the estimation of 5 CW level on the goniometric channels is
validated by the absence of detection on the CW-protected channel. In this
way, the WO receiver is able to detect and measure pulsed signals under OW
(Sub OW visibility). In order to enter into details of the present 10
invention, figure 4 shows an operational block diagram schematically
representing a WO receiver 4 according to a preferred embodiment of the
present invention.         In particular, the WO receiver 4 shown in figure
4 is designed to cooperate with four directional antennas 5 and 15
comprises:           four goniometric channels 41 each coupled with a
corresponding directional antenna 5;          an RF combining unit 42
coupled with the goniometric channels 41; 20a CW-protected channel 43
coupled with the RIP combining unit 42; and          a processing unit 44
coupled with the goniometric channels 41 and the OW-protected channel 43.
In figure 4, for the sake of drawing clarity, only one 25 goniometric
channel 41 is fully represented, while other three goniometric channels 41
are represented in a stylized 



manner. In this connection, it is assumed that the stylized  - 10 -
goniometric channels 41 are structured as the fully represented goniometric
channel 41, comprise the same elements as the fully represented goniometric
channel 41, and are designed to implement the same functionalities as 5 the
fully represented goniometric channel 41. Therefore, it remains implicit
that everything described in the following regarding the fully represented
goniometric channel 41 applies also to the stylized goniometric channels
41. In detail, each goniometric channel 41 comprises a 10 respective RE'
chain 411 coupled with the corresponding directional antenna 5 to receive
therefrom, as an incoming signal, an RE' signal received by said
corresponding antenna 5, and operable to apply an RE' pre-processing to the
incoming signal so as to obtain a corresponding first pre- 15 processed RE'
signal. Preferably, each RE' chain 411 is designed to carry out a
conventional RE' pre-processing that, for example, includes an RE'
amplification and filtering of the incoming signal. Moreover, each
goniometric channel 41 further comprises 20 a respective square-law
detector 412 coupled with the respective RE' chain 411 to receive therefrom
the first preprocessed RE' signal, and operable to obtain a first video
signal on the basis of the first pre-processed RE' signal received from the
respective RE' chain 411. Preferably, each 25 square-law detector 412 is
designed to carry out a conventionalsquare-lawdetectionand,therefore,
conveniently includes a respective diode412a and  respective video
filtering means 412b.      Furthermore, the RF combining unit 42 is coupled
with the RE chains 411 of all the goniometric channels 41 to receive
therefrom the first pre-processed RE signals 



5 provided by said RE chains 411, and is operable to combine the received
first pre-processed RF signals into a combined RF signal C that is provided
as input to the CW-protected channel 43. Preferably, the RF combining unit
42 is designed to add up the received first pre-processed RE 10signals.
Figure 5 shows in greater detail the CW-protected channel 43. In
particular, as shown in figure 5, the CW-protected channel 43 comprises
tunable filtering means 431 for filtering out CW/ICW from the combined RF
signal C 15 provided by the RF combining unit 42. In particular, the
tunable filtering means 431 provide as output an RF signal which is the
incoming combined RF signal C if said tunable filtering means 431 are not
activated, or a CW-filtered RF signal if said tunable filtering means 431
are activated. 20 Preferably, the tunable filtering means 431 comprise a
plurality of selectively-switchable notch filters 431a. Conveniently, said
selectively-switchable notch filters 431a are selectively-switchable
Yttrium Iron Garnet (YIG) filters. 25Moreover, always as shown in figure 5,
the CW-protected channel 43 further comprises:  an instantaneous frequency
measurement unit 432  - 12 - coupled with the tunable filtering means 431
to receive therefrom the RE signal provided as output by said tunable
filtering means 431, and operable to determine an instantaneous frequency f
of a CW/ICW signal present in the 5 RF signal received from the tunable
filtering means 431;       an RE chain 433 coupled with the tunable
filtering means 431 to receive therefrom the RE signal provided by said
tunable filtering means 431, and operable to apply an RE pre-processing to
the RF signal received from the 10 tunable filtering means 431 so as to
obtain a second preprocessed RF signal;       a square-law detector 434
coupled with the RE chain 433 to receive therefrom the second pre-processed
RF signal, and operable to obtain a second video signal on the 



15 basis of the second pre-processed RF signal received from the RF chain
433; and           an amplifier 435 coupled with the square-law detector
434 to receive therefrom the second video signal, and operable to amplify
the second video signal received 20 from the square-law detector 434 so as
to obtain a validation signal S which is provided to the processing unit 44
to enable CW/1CW power level estimation.      Preferably, the RE chain 433
of the OW-protected channel 43 is designed to carry out a conventional RE
pre- 25 processing that, for example, includes an RE amplification and
filtering of the RE signal received from the tunable filtering means 431.
- 13 -      Again preferably, also the square-law detector 434 of the
OW-protected channel 43 can be designed to carry out a conventional
square-law detection and, therefore, can conveniently include a respective
diode 434a and respective 5 video filtering means 434b.      Always
preferably, the amplifier 435 of the OW-protected channel 43 is a
logarithmic amplifier. In this connection, figure 6 shows a typical
amplification function of a logarithmic amplifier. 10Again as shown in
figure 5, the processing unit 44 is coupled with the instantaneous
frequency measurement unit 432 of the OW-protected channel 43 to receive
therefrom the OW/IOW instantaneous frequency f, with the amplifier 435 of
the OW-protected channel 43 to receive therefrom the 



15 validation signal S, and with the tunable filtering means 431 of the
OW-protected channel 43 to control their operation on the basis of the
OW/IOW instantaneous frequency f received from the instantaneous frequency
measurement unit 432. In particular, the processing unit 44 20 is
configured to operate the tunable filtering means 431 of the OW-protected
channel 43 so that said tunable filtering means 431 filter out OW/IOW
signal(s) from the combined RF signal C. In detail, the processing unit 44
is configured to control operation of the tunable filtering means 431 of 25
the OW-protected channel 43 so that said tunable filtering means 431 filter
out, from the frequency spectrum of the combined RF signal C, a frequency
band comprising said  14 



CW/ICWinstantaneousfrequencyf.Preferably,the processing unit 44 is
configured to select and operate the
selectively-switchablenotchfilter431awhichis configured to filter out the
frequency band comprising the 5 CW/ICW instantaneous frequency f.
Preferably, the instantaneous frequency measurement unit 432 is an
interferometer.      Conveniently, in a first alternative embodiment, the
instantaneous frequency measurement unit 432 is not 10 comprised by the
CW-protected channel 43, but it is comprised, in general, by the WO
receiver 4, is coupled with the CW-protected channel 43 to receive
therefrom the RF signal provided as output by the tunable filtering means
431 of said CW-protected channel 43, is operable to 15 determine an
instantaneous frequency f of a CW/ICW signal present in the RE' signal
received from said tunable filtering means 431, and is coupled with the
processing unit 44 to provide the latter with the determined CW/ICW
instantaneous frequency f. 20Again conveniently, in d second alternative
embodiment, the CW-protected channel 43 comprises a control unit (not shown
in figure 5) coupled with the insLanlaneous frequency measurement unit 432
(which can be comprised by the CW- protected channel 43 or, in general, by
the WO receiver 4) 25 to receive therefrom the CW/ICW instantaneous
frequency f, 



and with the tunable filtering means 431 to control their operation on the
basis of the CW/ICW instantaneous  - 15 - frequency if received from the
instantaneous frequency measurement unit 432.      Moreover, again with
reference to figure 4, each goniometric channel 41 further comprises: 5a
respective offset unit 413 which is coupled with the respective square-law
detector 412 to receive therefrom the first video signal and with the
processing unit 44 to receive therefrom a CW/ICW offset video signal 0, and
which is operable to compensate the received first video signal 10 on the
basis of the received CW/ICW offset video signal 0 so as to remove CW/ICW
video signal contribution from the received first video signal; and a
respective amplifier 414 coupled with the respective offset unit 413 to
receive therefrom the 15 compensated first video signal, and operable to
amplify the compensated first video signal received from the respective
offset unit 413 so as to obtain a third video signal Y which is provided to
the processing unit 44. Preferably, the offset unit 413 of each goniometric
20 channel 41 is operable to subtract the received CW/ICW offset video
signal 0 from the received first video signal.      Again preferably, the
amplifier 414 of each goniometric channel 41 is a logarithmic amplifier
operable to apply the amplification function shown in figure 6 to the
compensated 



25 first video signal received from the respective offset unit 413.
Furthermore, the processing unit 44 is configured to:  - 16 -  estimate a
CW/ICW power level on the basis of the validation signal S received from
the CW-protected channel 43, in particular from the amplifier 435 of the
CW-protected channel 43, and of the third video signals Y 5 received from
all the goniometric channels 41, in particular from the amplifiers 414 of
the goniometric channels 41;       generate, on the basis of the estimated
OW/IOW power level, the CW/ICW offset video signal 0 to be fed 10 back to
each goniometric channel 41 for first video signal compensation; and
detect a pulsed signal on the basis of the received third video signals Y.
In particular, during normal operation of the WO 15 receiver 4 and in
absence of any CW/ICW,       the tunable filtering means 431 of the
CW-protected channel 43 are not activated and the instantaneous frequency
measurement unit 432 receives therefrom the combined RE' signal C; and
20the processing unit 44 does not estimate the CW/ICW power level, does not
provide the CW/ICW offset video signal 0 to the offset units 413 of the
goniometric channels 41 thereby receiving from the goniometric channels 41
third video signals Y which are simply the first video 25 signals amplified
by the amplifiers 414, and detects pulsed signals on the basis of said
amplified first video signals. When one or more of the directional antennas
5 begin(s) 



- 17 - to be illuminated by a CW/ICW signal, the instantaneous frequency
measurement unit 432 estimates the instantaneous frequency f of said CW/ICW
signal and provides it to the processing unit 44 which, thence,
correspondingly operates 5 the tunable filtering means 431. After
activation and tuning of the tunable filtering means 431, the processing
unit 44:  estimates the CW/ICW power level on the basis of the validation
signal S received from the CW-protected channel 10 43 and of the third
video signals Y received from the goniometric channels 41;       generates,
on the basis of the estimated CW/ICW power level, the CW/ICW offset video
signal 0; and          feeds back said CW/ICW offset video signal 0 to 15
each goniometric channel 41 for first video signal compensation.
Conveniently, the CW/TCW offset video signal 0 is an analog video signal
having a constant amplitude related to the estimated CW/TCW power level.
20Preferably, the processing unit 44 generates the CW/TCW offset signal 0
by applying to the estimated CW/ICW power level an attenuation function
which is the inverse of the amplification function applied by the
amplifiers 414 of the goniometric channels 41. In this way, since the
CW/TCW 25 offset video signal 0 is injected into the goniometric 



channels 41 before the amplifiers 414, CW video level cancellation is
performed with the appropriate value. In  - 18 - fact, a bad estimation of
the actual CW power level could generate negative values to be injected
into the amplifiers 414 of the goniometric channels 41. Conveniently, the
processing unit 44: 5comprises analog-to-digital conversion means (not
shown in figures 4 and 5) operable to convert the analog validation signal
S received from the CW-protected channel 43 into a corresponding digital
validation signal S and the analog third video signals Y received from all
the 10 yohiometric channels 41 into corresponding digital third video
signals Y;       is configured to estimate the CW/ICW power level on the
basis of the digital validation signal S and of the digital third video
signals Y; 15is configured to generate, on the basis of the estimated
CW/ICW power level, a digital CW/ICW offset video signal 0;
comprises digital-to-analog conversion means (not shown in figures 4 and 5)
operable to convert the digital 20 CW/TCW offset video signal 0 into a
corresponding analog CW/ICW offset video signal 0;           is configured
to apply to the analog CW/ICW offset video signal 0 an attenuation function
which is the inverse of the amplification function applied by the
amplifiers 414 



25 of the goniometric channels 41; and  is configured to detect a pulsed
signal on the basis of the digital third video signals Y.  - 19 -      In
particular, for a considered time instant, if the processing unit 44 does
not detect any pulsed signal on the basis of a digital validation signal S
sample corresponding to said considered time instant, it estimates the
CW/ICW 5 power level on the basis of samples corresponding to said
considered time instant of the digital third video signals Y, while, if the
processing unit 44 detects a pulsed signal on the basis of the digital
validation signal S sample corresponding to said considered time instant,
it does not 10 use the values corresponding to said considered time instant
of the digital third video signals Y for CW/ICW power level estimation. In
other words, the processing unit 44 uses digital validation signal S
samples to decide whether the corresponding samples of the digital third 15
video signals Y are valid or not for CW/ICW power level estimation.
Therefore, the CW-protected channel 43 supports a correct estimation of the
video CW power level also in presence of pulsed signals. In fact, in
presence of a 20 CW/ICW, the video CW power level is not present in the CW-
protected channel 43, since the tunable filtering means 431 have been tuned
and activated so as to eliminate it. Thence, the CW-protected channel 43
"sees" only the pulsed 



signals. In this way, by comparing sample by sample the 25 digital
validation signal S with the digital third video signals Y, the processing
unit 44 is able to distinguish which sample is relevant to the CW signal,
and which is  - 20 - relevant to the pulsed signals.      In order to
cancel CW video level in the goniometric channels 41, the WO receiver 4
exploits a step-by-step approach so as to minimize residual video signal at
the 5 output of the amplifiers 414. Typically, after few steps, the process
converges.      Finally, figure 7 shows video signals outputted by each of
the goniometric channels 41, in figure 7 denoted as Direction Finding (DF)
Channels 0, 1, 2 and 3, and by the 10 CW-protected channel, in figure 7
denoted as Omni Channel (since it receives as input RF signals received
from all directions), when in the electromagnetic environment surrounding
the antennas 5 is present a CW threat. As shown in figure 7, initially
(i.e., as shown in the 15 left hand side of the time graphs) on each
channel, i.e., on DF Channels and Omni Channel, a continuous signal level
is present. After the tuning and the activation of the tunable filtering
means 431, only pulses are detected on the Omni Channel since the CW is
cancelled by the tunable 20 filtering means 431. The detection that will be
performed by the processing unit 44 on this signal will represent the
invalidity of the relevant samples collected from the DF channels as far as
concerns average estimation of CW video level. The accuracy of CW video
level estimation performed 25 using this architecture allows the system to
maintain its pulse visibility in very dense electromagnetic scenario when
several CW threats are present. 



- 21 -      The Applicant has deeply tested and evaluated the WO receiver
according to the present invention in different operative scenarios
brightly overcoming each maturity gate. In particular, the CW-protected
channel guarantees 100% 5 of probability to correctly estimate the CW level
in few microseconds. Therefore, by using the CW-protected channel approach,
the WO receiver dynamically manages CW and TCW emitters and maintains full
capability on detection and tracking of the other emitters. 10The
advantages of the present invention are clear from the foregoing. In
particular, it is worth highlighting the fact that the WO receiver
according to the present invention allows ESM systems and radar warning
systems to increase their CW protection capability. In fact, the WO 15
receiver with the CW-protected channel is able to detect more than one CW
in whole dynamic range and to keep the performance of sensitivity under the
CW power level.      Finally, it is clear that numerous modifications and
variants can be made to the present invention, all falling 20 within the
scope of the invention, as defined in the appended claims.  - 22 - CLAIMS
1. A wide-open receiver (4) comprising:           a plurality of
goniometric channels (41) each intended to be coupled with a respective
antenna (5) to 



5 receive a respective incoming radiofrequency signal, and operable to
obtain, on the basis of the respective incoming radiofrequency signal, a
respective first video signal indicative of a power of said respective
incoming radiofrequency signal, and a respective second video signal 10(Y)
based on said respective first video signal; and          processing means
(44) operable to detect, on the basis of the second video signals (Y), one
or more pulsed signal(s) present in one or more of the incoming
radiofrequency signal (s) 15the wide-open receiver (4) being characterized:
by further comprising a continuous-wave-protected channel (43) operable to
receive a combined radiofrequency signal (C) based on the incoming
radiofrequency signals received by all the goniometric channels (41), and
to 20 obtain, on the basis of the combined radiofrequency signal (C), a
continuous-wave-free radiofrequency signal which is free of a continuous
wave signal present in one or more of the incoming radiofrequency
signal(s), and a validation video signal (S) on the basis of said
continuous-wave-free 25 radiofrequency signal;           in that the
processing means (44) are operable to estimate a continuous wave power on
the basis of the second  - 23 - video signals (Y) and of the validation
video signal (S); and           in that each goniometric channel (41) is
operable to remove, on the basis of the estimated continuous wave 5 power,
a continuous wave video signal contribution from the respective first video
signal thereby obtaining a respective intermediate video signal, and to
obtain the respective second video signal (Y) based on said respective
intermediate video signal. 102. The wide-open receiver of claim 1, wherein
the processing means (44) are operable to identify, on the basis of the
validation video signal (S), values of the second video signals (Y) valid
for continuous wave power estimation, and to estimate the continuous wave
power only 



15 on the basis of the values of the second video signals (Y) identified as
valid.      3. The wide-open receiver of claim 2, wherein, for each time
instant, the corresponding values of the second video signals (Y) are
identified by the processing means 20  (44) as valid for continuous wave
power estimation if no pulsed signal is detected by the processing means
(44) on the basis of a corresponding value of the validation video signal
(S).      4. The wide-open receiver according to any preceding 25 claim,
wherein the continuous-wave-protected channel (43) comprises filtering
means (431) operable to filter out the continuous wave signal from the
combined radiofrequency  - 29 - signal (C) thereby obtaining the
continuous-wave-free radiofrequency signal.      5. The wide-open receiver
of claim 4, wherein the      filtering means (431) are tunable so as to
filter out the 5 continuous wave signal from the combined radiofrequency
signal (C) thereby obtaining the continuous-wave-free radiofrequency
signal.      6. The wide-open receiver according to claim 4 or 5, wherein
the filtering means (431) comprise a plurality of 10 selectively-switchable
notch filters (431a) each configured to filter out a respective
radiofrequency band.       7. The wide-open receiver of claim 6, wherein
the selectively-switchablenotchfilters(431a)are 



selectively-switchable Yttrium Iron Garnet (YIG) filters. 158. The
wide-open receiver according to any preceding claim,further comprising an
instantaneous frequency measurement unit (432) operable to determine a
frequency (1 of the continuous wave signal, and wherein the
continuous-wave-protected channel (43) is operable to 20 obtain the
continuous-wave-free radiofrequency signal also on the basis of the
frequency (f) determined by the instantaneous frequency measurement unit
(432). 9. The wide-open receiver of claim 8 when depending on any claim
4-7, wherein the filtering means (431) are 25 operable to filter out from
the combined radiofrequency signal (C) a radiofrequency band including the
frequency (f) determined by the instantaneous frequency measurement  - 25 -
unit (432).      10. The wide-open receiver according to claim 8 or 9,
whereinthecontinuous-wave-protectedchannel(43) 



comprises the instantaneous frequency measurement unit 5 (432).      11.
The wide-open receiver according to any claim 8-10, wherein the
instantaneous frequency measurement unit (432) is an interferometer.
12. The wide-open receiver according to any preceding 10 claim, further
comprising a combining unit (42) coupled with the goniometric channels (41)
and with the continuouswave-protected channel (43), and operable to obtain
the combined radiofrequency signal (C) based on the incoming radiofrequency
signals received by all the goniometric 15 channels (41) and to provide the
continuous-wave-protected channel with said combined radiofrequency signal
(C).       13. The wide-open receiver according to any preceding claim,
wherein each goniometric channel (41) comprises a respective offset unit
(413) operable to compensate the 20 respective first video signal on the
basis of the estimated continuous wave power thereby obtaining the
respective intermediate video signal.       14. The wide-open receiver of
claim 13, wherein the processing means (44) are operable to generate an
offset 25 video signal (0) based on the estimated continuous wave power;
and wherein each offset unit (413) is coupled with the processing means
(44) to receive the offset video  - 26 - signal (0), and is operable to
compensate the respective first video signal on the basis of the offset
video signal (0).       15. The wide-open receiver of claim 14, wherein
each 5 offset unit (413) is operable to subtract the offset video signal
(0) from the respective first video signal thereby obtaining the respective
intermediate video signal.       16. The wide-open receiver according to
claim 14 or 15, wherein each goniometric channel (41) further comprises: 



10  a respective first square-law detector (412) operable to obtain the
respective first video signal based on the respective incoming
radiofrequency signal, and coupled with the respective offset unit (413) to
provide it with the respective first video signal; and 15a respective first
amplifier (414) coupled with the respective offset unit (413) to receive
the respective intermediate video signal, and operable to amplify said
respective intermediate video signal according to a given amplification
function thereby obtaining the respective 20second video signal (Y);
wherein the continuous-wave-protected channel (43) comprises:           a
second square-law detector (434) operable to obtain a third video signal
based on the continuous-wave- 25 free radiofrequency signal, which third
video signal is indicative of a power of the continuous-wave-free
radiofrequency signal; and  - 27 - a second amplifier (435) coupled with
the second square-law detector (434) to receive the third video signal, and
operable to amplify said third video signal according to said given
amplification function thereby 5 obtaining the validation video signal (S);
and wherein the processing means (44) are operable to generate the offset
video signal (0) by applying to the estimated continuous wave power an
attenuation function inverse of the given amplification function. 



1017. The wide-open receiver of claim 16, wherein the first amplifiers
(414) and the second amplifier (435) are logarithmic amplifiers.
18. AnelectronicSupportMeasure(ESM)system comprising the wide-open receiver
(4) as claimed in any 15 preceding claim.      19. A radar warning system
comprising the wide-open receiver (4) as claimed in any claim 1-17. 


