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which subtracts the output signal of the limiter from the video signal
applied to the input ter- The present invention generally relates to noise
minal. Consequently, a video signal in which the reduction circuits for
video signals, and more     noise is greatly reduced, is produced from the
particularly to a noise reduction circuit which    5    second subtracting
circuit and is obtained comprises a filter circuit within a feedback loop
of  through an output terminal. a feedback type comb filter and effectively
Further, there is a third conventional noise reduces noise within an input
video signal so as   reduction circuit (see Fig. 1), a video signal (repro-
to improve the picture quality, by varying the     duced luminance signal,
for example) is applied feedback ratio responsive to the frequency.   10
to an input terminal, and is supplied to the Conventionally, a noise
reduction circuit is pro-  feedback type comb filter which eliminates the
vided in a luminance signal reproducing system     noise and obtains a
video signal component of a helical scan type magnetic recording and/or
having the vertical correlation. An output signal of reproducing apparatus
(video tape recorder or     the feedback type comb filter is supplied to a
VTR), for example, so as to reduce noise within a    15   subtracting
circuit which subtracts the output reproduced luminance signal after a
frequency      signal of the feedback type comb filter from the
demodulation. For example, in a first conven-      video signal applied to
the input terminal, so as to tional noise reduction circuit [see
Introduction to    obtain a signal made up of the noise included Home VTR,
October 1981 pp 162-3 (Corona Pub-       within the video signal and a
video signal coin- lishing Company Limited)], the reproduced lumi-  20
ponent having no vertical correlation. The output nance signal which is
reproduced from a mag-       signal of the subtracting circuit is passed
through netic tape and is demodulated in a frequency       a lowpass filter
which obtains only a low-fre- demodulator, is applied to an input terminal
and   quency component of the output signal of the is passed through a
highpass filter so as to obtain  subtracting circuit. The output signal of
the feed- only a frequency component of over 1 MHz, for   25   back type
comb filter has a predetermined charac- example. An output signal of the
highpass filter is  teristic after being passed through an equalizer passed
through a limiter and a coefficient multi-  circuit. The output signal of
the lowpass filter and plier, and is supplied to a subtracting circuit. The
an output signal of the equalizer circuit are added subtracting circuit
subtracts the output signal of  in an adding circuit. As a result, a signal
in which the coefficient multiplier from the video signal   30   the noise
is eliminated, is produced from the (reproduced luminance signal, for
example)        adding circuit and is obtained through an output applied to
the input terminal. The noise which is  terminal. visually conspicuous to
the human eye  is            The frequency characteristic of the third con-
generally concentrated  in a 1ow-level part of the     ventional noise
reduction circuit is flat in a fre- high-frequency component. Hence, a
video signal   35   quedncy band under a cutoff frequency [err] of the in
which the visually conspicuous noise is elimi-  lowpass filter, but has a
comb filter characteristic nated, is produced from the subtracting circuit
in a frequency band over the cutoff frequency [err] and is obtained through
an output terminal.        so as to pass frequency components which are On
the other hand, in a second conventional      natural number multiples of a
horizontal scanning noise reduction circuit (see National Technical   40
frequency [err] Thus, according to the third conven- Report, vol. 28, no.
3, June 1982 pp 567-8,       tional noise reduction circuit, it is possible
to Hashimoto et al, "Signal Processing in VTR and     eliminate the noise
in the high-frequency band Control I.C."). the video ignal (reproduced
lumi-  over the cutoff frequency [err] Further, it is possible nance
signal, for example) which is applied to an  to prevent deterioration in
the vertical resolution input terminal, is supplied to IH delay circuit  45
which is visually conspicuous in the low-fre- wherein the video signal is
delayed by a delay     quency band under the cutoff frequency [err] time of
1H where H represents one horizontal        However, in a case where the
video signal scanning period. An output delayed video signal    applied to
the input terminal has an edge of a is supplied to a first subtracting
circuit. The first  large amplitude, a high-frequency component of
subtracting circuit subtracts the output delayed   so   the edge is
obtained from the highpass filter in video signal of the 1 H delay circuit
from the video  the first conventional noise reduction circuit signal
applied to the input terminal. In the video  described before. Thus, in the
first conventional signal, information contents which are separated   noise
reduction circuit, the video signal and the by an interval of 1H are
extremely similar to each  noise in the vicinity of the edge are eliminated
by other, and the so-called vertical correlation (line   55   the amplitude
limitation performed in a limiter. As correlation) exists, as is well
known. However, the  a result, there is a problem in that a video signal in
vertical correlation does not exist for the noise. As  which the edge noise
still remains in the vicinity a result, a signal made up of the noise and a
video  of the edge where the amplitude limitation is signal component
having no vertical correlation,   performed in the limiter, is produced
from the is obtained from the first subtracting circuit. The   60
subtracting circuit and is obtained through the output signal of the first
subtracting circuit is  output terminal. subjected to an amplitude
limitation in a limiter    Especially during a longtime mode of a VTR for
which has a limiting level in the range of a peak-  home use, in which the
recording and reproduc- to-peak value of the noise. An output signal of the
tion are carried out with respect to a given length emitter is supplied to
a second subtracting circuit  65   of magnetic tape for a time which is
longer than   
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during a          Hence, the cutoff frequency [err] of the lowpass filter
normal mode  by  making  the track width              must inevitably be
set to a frequency in the range extremely narrow, the signal-to-noise (SIN)
ratio    of 2 MHz to 3 MHz, and it is virtually impossible to of the
reproduced video signal is poor because       improve the SIN ratio in the
low-frequency band the track width is narrow and the relative linear    5
by the desired improvement factor so as to speed between the magnetic tape
and a head is        reduce the low-frequency noise which are visually
slow. . In addition, the crosstalk from adjacent     conspicuous especially
in the reproduced picture tracks is large, and the edge noise is visually
obtained in the VTR. conspicuous in the, reproduced picture. For this
Accordingly, it is a general object of the present reason, the S/N ratio
cannot be improved suffi-   to   invention to provide a novel and useful
noise ciently according to the first conventional noise    reduction
circuit for a video signal, in which the reduction circuit.
problems described heretofore are eliminated. Further, in the VTR for home
use, the noise is       According to first and second aspects of the also
distributed inthe low-frequency band under      invention,. there are
provided noise reduction 1 MHz. Since the first conventional noise reduc-
15   circuits as defined in the appended Claims 1 to 4, tion circuit is
only effective with respect to the   respectively  Preferred  embodiments
of the noise over the cutoff frequency of the highpass      invention are
defined in the other appended filter, it is also impossible  to obtain the
noise   claims. reducing effect with respect to the noise in the       It
is thus possible to provide a noise reduction low-frequency band at parts
other than the edge    20   circuit for a video signal, which comprises a
of the video signal.                                 highpass filter or a
bandpass filter within a feed- In a case where the video signal applied to
the    back loop of a feedback type comb filter, and input terminal has the
vertical correlation, the     passes an  output signal of the feedback type
second conventional noise reduction circuit is       comb filter through an
equalizer circuit having a superior compared to the first conventional
noise   25   predetermined characteristic, so that an output reduction
circuit in that the second conventional    video signal of the equalizer
circuit is obtained noise reduction circuit can eliminate the edge
through an output terminal. It is possible to noise and improve the S/N
ratio. However,           reduce the low frequency noise which is visually
although the S/N ratio can be improved theoreti-     conspicuous especially
in the reproduced picture cally by 3 dB, the SIN ratio can only be improved
30    obtained in the VTR and improve the S/N ratio to by approximately 1.5
dB to 2.0 dB in actual          such an extent that the vertical resolution
is practice. Moreover, the second conventional          hardly
deteriorated. Moreover, it is possible to noise reduction circuit has a
comb filter charac-    greatly improve the S/N ratio in the high-fre- [err]
which are                                 quency band that is, by
approximately 6 dB to 10 natural number multiples of the horizontal scan-
35   dB. ning frequency [err] to the same extent throughout        It is
also possible to provide a noise reduction the entire frequency band. As a
result, the vertical  circuit for a video signal, in which the output
resolution becomes deteriorated, and there is a      video signal of the
equalizer circuit is supplied to problem in that the deterioration in the
vertical    an adding circuit through a subtracting circuit and resolution
is visually conspicuous especially in   40    a clipping circuit, and is
also supplied directly to the low-frequency band.
the adding circuit. It is possible to obtain a On the other hand, the third
conventional noise    variable frequency characteristic which is in
reduction circuit is advantageous in that it is      accordance with the
rate of the vertical correlation possible to reduce the edge noise
described         in the video signal. With respect to a video signal
before. However, there is a problem in that the    45   having a strong
vertical correlation, it is possible low-frequency noise (in the range of 1
MHz) which   to obtain from the adding circuit a video signal in are
visually conspicuous especially in the repro-    which the noise is greatly
reduced by the comb duced picture obtained in the VTR, cannot be
filter characteristic. On the other, hand, with reduced in the
low-frequency band under the         respect to a video signal having
little vertical cutoff frequency [err] of the lowpass filter. In this   50
correlation, the filter characteristic is changed so case, it is possible
to reduce the low-frequency     as to pass the entire frequency band, and
it is noise by lowering the cutoff frequency [err] of the     possible to
obtain from the adding circuit a video lowpass filter to a frequency in the
range of 1      signal having no deterioration in the vertical MHz,
however, a coefficient of a coefficient multi-  resolution. plier within
the feedback type comb filter must be    55  It is further possible to
provide a noise reduc- set to a large value in order to obtain a desired S/
tion circuit for a video signal, in which the output N ratio improvement
factor which is greater than     video signal of the equalizer circuit is
supplied to the SIN ratio improvement factor obtainable in       a filter
circuit which separates the video signal the second conventional noise
reduction circuit.    into a signal in a high-frequency band and a For this
reason, the comb filter characteristic   60   signal in a low-frequency
band. The output signal becomes sharp, and the vertical resolution is
of the filter circuit in the high-frequency band, is greatly deteriorated
in the frequency band over      passed through a clipping circuit and is
added the cutoff frequency [err] of the lowpass filter. The   with the
output signal of the filter circuit in the deterioration in the vertical
resolution is visually  low-frequency band. A signal which is obtained
conspicuous in a frequency of 1 MHz to 2 MHz.   65   by this addition, is
added with the output video  
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type comb filter, and is        Figs 4(A) through 4(C) show frequency
charac- obtained through the output terminal.             teristics at each
part of the circuit system shown in The vertical resolution is not
deteriorated in a  Fig. 3; low-frequency band under a cutoff frequency of
Fig. 5 is a systematic circuit diagram showing a the filter circuit. In
addition, when the vertical    5    second embodiment of the noise
reduction circuit correlation exists in the video signal, it is possible
according to the present invention; to reduce the low-frequency noise which
is           Figs. 6(A) through 6(E) show frequency spec- visually
conspicuous especially in the reproduced  trums for explaining the
operation of the circuit picture obtained in the VTR and improve the S/N
system shown in Fig. 5; ratioto such an extentthatthevertical resolution is
10  Fig. 7 is a systematic circuit diagram showing a hardly deteriorated.
Moreover, it is possible to   third embodiment of the noise reduction
circuit greatly improvethe S/N ratio inthe high-frequency  according to the
present invention; band. On the other hand, when there is no vertical
Fig. 8 shows a frequency spectrum  for correlation in the video signal, the
operation of  explaining the operation of the circuit system improving the
S/N ratio is stopped, so as to   15   shown in Fig. 7; accurately produce a
video signal having virtually   Fig. 9 is a circuit diagram showing the
circuit no deterioration in the vertical resolution. As a  system shown in
Fig. 5 in more detail; result, itis possibleto preventan errorfrom being
Fig. 10 is a systematic block diagram showing a generated in the output
video signal due to an     fourth embodiment of the noise reduction circuit
operation of improving the S/N ratioatsignalparts   20   according to the
present invention; where the vertical correlation does not exist.
Fig. 11 shows an input versus output charac- Further, it is possible to
obtain an optimum SIN   teristic of a limiter in the block system shown in
ratio improvement factor by appropriately select-  Fig. 10; ing respective
cutoff frequencies of the filtercircuit  Figs. 12(A) through 12(C) show
examples of which is usedforthe band division anda bandpass   25
frequency  characteristics at parts of the block filter within the feedback
type comb filter.       system shown in Fig. 10; It is also possible to
provide a noise reduction   Figs. 13(A) und 13(B) respectively show output
circuit in which an equalizer circuit having an open  signal waveforms of a
feedback type comb filter loop construction and comprising a limiter and a
within the block system shown in Fig. 10, for cases filter circuit in a
non-feedback path thereof, is   30   where a pulse signal and a signal
having a coupled to an output side of a feedback type comb  staircase
waveform are applied to the feedback filter having a limiter and a filter
circuit in the  type comb filter as an input signal; feedback path thereof.
It is possible to perform an  Figs. 14(A) and 14(B) respectively show
output optimum noise reducing operation  depending on            signal
waveforms of an equalizer circuit within the the amplitude of the input
video signal, while   35   block system shown in Fig. 10, for cases where a
preventing deterioration in the vertical resolution.  pulse signal and a
signal having a staircase Further, it is possible to reduce the edge noise
in  waveform are applied to the equalizer circuit as an which the vertical
correlation exists, and improve  input signal; the input pulse versus
output pulse characteristic   Figs. 15(A) and 15(B) respectively show
output with respect to an input pulse signal. Moreover,   40   signal
waveforms obtained at an output terminal a  the noise which cannot be
reduced, is greatly       of the block system shown in Fig. 10, for cases
suppressed in the high-frequency range by the      where a pulse signal and
a signal having a comb filter. As a result, the phenomenon in which
staircase waveform are applied to an input ter- trails are formed in the
horizontal direction of the  minal of the block system shown in Fig. 10;
picture, can be made less visually conspicuous. In   45  Figs. 16(A)
through 16(C) show other examples addition, because the S/N ratio can be
improved    of frequency characteristics at parts of the block considerably
in the feedback type comb filter for  system shown in Fig. 10; the
high-frequency range with respect to the input   Fig. 17 is a systematic
circuit diagram showing a video signal having a small level, the
attenuation  modification of the noise reduction circuit accord- need not
be large in the equalizer circuit in this   so   ing to the present
invention; and case. Accordingly, the frequency characteristic      Fig. 18
is a systematic circuit diagram showing with respect to the input video
signal having a    another modification of the noise reduction circuit
small level is improved, and it is possible to clearly  according to the
present invention. reproduce the contours of images in the repro-       A
noise reduction circuit 12 shown in Fig. 1, is the duced picture.
55   third  conventional  noise  reduction  circuit The present invention
will be further described,  described before. In Fig. 1, an input video
signal (a by way of example, with reference to the accom-    reproduced
luminance signal, for example) is panying drawings, in which:
applied to an inputterminal 13, and is supplied to a Fig. 1 is a systematic
block diagram showing an  1H delay circuit 15 through an adding circuit 14,
example of a conventional noise reduction circuit   60   where H represents
one horizontal scanning Fig. 2 shows a frequency characteristic of the
period of the input video signal. An output signal block system shown in
Fig. 1;                      of the adding circuit 14 which is delayed by a
delay Fig. 3 is a systematic circuit diagram showing a  time of 1 H in the
1 H delay circuit 15, is supplied to first embodiment of a noise reduction
circuit      an adding circuit 16. The adding circuit 16 adds the according
to the present invention;           65   output signal of the 1H delay
circuit 15 and the 
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applied to the input terminal   reduce the low-frequency noise (in the
range of 1 13, [err] produces a video signal component which      MHz)
which is visually conspicuous especially in has the vertical correlation
and is reduced of the  the reproduced picture obtained in the VTR. noise.
The output video signal component of the      Next, description will be
given with respect to adding circuit 16 is supplied to a coefficient    5
embodiments of the noise reduction circuit multiplier 17 which multiplies a
coefficient to the  according to the present invention, in which the video
signal component, and output signal of the   problems of the conventional
noise reduction coefficient multiplier 17 is fed back to the adding
circuit are eliminated. circuit 14.
Fig. 3 shows a first embodiment of a noise The adding circuit
14,thelHdelaycircut 15,tt    10   reduction circuit 30 according to the
present adding circuit 16, and the coefficient multiplier 1  invention. In
Fig. 3, an input video signal constitute a feedback type comb filter. The
feed   including noise, is applied to an input terminal 31. back type comb
filter has a comb filter charac     For example, the input video signal is
a repro- teristic in which center frequencies of pass bands  duced
luminance signal which is obtained by are even number multiples of 1/2 the
horizontal   15   reproducing a frequency modulated luminance scanning
frequency [err] and center frequencies of   signal from a recording medium
and then passing attenuation bands are odd number multiplss of [err]  the
reproduced frequency modulated luminance 2.
signal through a de-emphasis circuit or the like. An output signal of the
feedback type comb       The input video signal is passed through an
filter, that is, the output signal of the adding    20   adding circuit 32
and a 1H delay circuit 33, and is circuit 16, is subtracted from the input
video       supplied to an adding circuit 34. On the other signal applied
to the input terminal 13, in a      hand, the input video signal is also
supplied subtracting circuit 18. As a result, a signal made  directly to
the adding circuit 34. An output video up of the noise within the input
video signal and a  signal of the adding circuit 34 is supplied to a video
signal component having no vertical corre-   25   highpass filter 35 which
comprises a capacitor [err] lation, is obtained from the subtracting
circuit 18.  and a resistor [err]. The highpass filter 35 attenuates The
output signal of the subtracting circuit 18 is  a low-frequency component
under a cutoff fre- supplied to a lowpass filter 20 having a cutoff
quency [err] and filters a high-frequency com- frequency [err]. Only a
low-frequency component is    ponent. The output high-frequency component
of obtained from the lowpass filter 20 and this low-   30   the highpass
filter 35 is supplied to a coefficient frequency component is supplied to
an adding       multiplier 36 which multiplies a coefficient kto the
circuit 21.                                        high-frequency
component. An output signal of On the other hand the output video signal of
the coefficient multiplier 36 is supplied to the the adding circuit  16 is
supplied to an equalizer     adding circuit 32 and  is added with the input
circuit 19 and a signal having  a predetermined   35   video signal, and
the output signal of the adding characteristic is obtained from the
equalizer cir-  circuit 32 is supplied to the 1H delay circuit 33. cuit 19.
The output signal of the equalizer circuit  In other words, the adding
circuits 32 and 34, 19 is supplied to the adding circuit 21 and is     the
1H delay circuit 33, the highpass filter 35, and added with the output
low-frequency component      the coefficient multiplier 36, constitute a
feedback of the lowpass filter 20. An output signal of the   40   type comb
filter 37 in which the output video adding circuit 21 is obtained through
an output    signal of the 1H delay circuit 32 is fed back to the terminal
22.                                       input thereof. Hence, a video
signal having a The conventional noise reduction circuit shown   frequency
characteristic in which the center fre- in Fig. 1  has a frequency
characteristic shown in  quencies of the pass bands are even number Fig. 2.
As may be seen from Fig. 2, the conven-   45   multiples of [err]/2 and the
center frequencies of the tional noise reduction circuit has a frequency
attenuation bands are odd number multiplies of characteristic which is flat
in a frequency band  [err] is obtained from the adding circuit 34. In under
the cutoff frequency [err] of the lowpass filter  addition, according to
the present embodiment, 20, and has a feedback type comb filter charac-
the feedback ratio of the high-frequency com- teristic in which center
frequencies of pass bands   so   ponent over the cutoff frequency [err] is
large, are natural number multiplies of the horizontal    because the
highpass filter 35 is provided in the scanning frequency fH. For this
reason, according  feedback path which includes the coefficient mul- to the
conventional noise reduction circuit shown  tiplier 36 and extends from the
output of the 1H in Fig. 1, it is possible to reduce the noise in the
delay circuit 34 to the inputof the 1H delay circuit high-frequency band
over the cutoff frequency [err]  55   34. The value of the coefficient k
with respect to and it is possible to prevent deterioration in the  the
high-frequency  component,  essentially vertical resolution which is
visually conspicuous  becomes larger compared to the value of the in the
low-frequency band under the cutoff fre-    coefficient k with respect to
the low-frequency quency [err]
component. Accordingly, the frequency charac- However, in this conventional
noise reduction    60   teristic obtained at the output of the adding
circuit circuit, the cutoff frequency [err] of the lowpass filter  34, is a
comb filter characteristic in which the 20 is inevitably selected to a
frequency in the    levels of the pass bands become larger and the range of
2 MHz to 3 MHz. Thus, as may be seen      pass bands become sharper
(narrower) from the from the frequency characteristic shown in Fig. 2,
vicinity of the cutoff frequency [err] toward the 



there is a problem in that it is impossible to   65   higher frequencies,
as may be seen from a feed- 5    9               EP 0147073 B1
10 [err] type comb filter charactedstic shown in Fig.              [err]
[err] The highpass filter 35 may be provided between the output of the
coefficient multiplier 36  Therefore, as shown in Fig. 4(A), the feedback
and the input of the adding circuit 32.            type comb filter 37 has
the frequency characteris- Next, description will be given with respect to
5    tic in which the center frequencies of the pass an envelope
characteristic / indicated by a phan-  bands are even number multiples of
1/2 the tom line in Fig. 4(A). The envelope characteristic /  horizontal
scanning frequency [err] and the pass is obtained by connecting peak levels
of the pass  bands are sharper (narrower) in the higher fre- bands in the
frequency characteristic of the feed-  quencies compared to the lower
frequencies. A back type comb filter 37. When it is assumed that   10
video signal which is obtained from the feedback the amplification of the
1H delay circuit 33 is equal  type comb filter 37, is supplied to an
equalizer to one, the coefficient k of the coefficient multi-  circuit 38
which comprises resistor R2 and R3 and plier 36 is greater than zero and
less than one, the  a capacitor [err] and a signal having a predeter-
feedback ratio obtained by the highpass filter 35 is  mined  characteristic
- is obtained  from  the represented by P. the input signal voltage applied
15   equalizer circuit 38. The output signal of the to the input terminal
31 is represented by [err] and  equalizer circuit 38 is obtained through an
output the output signal voltage of the adding circuit 24  terminal 39. The
equalizer circuit 38 has a fre- is represented by [err] the output signal
voltage [err]  quency characteristic complementary to the can be described
by an equation                    envelope characteristic / in the
frequency charac- 20   teristic of the feedback type comb filter 37. [err]
Accordingly, the circuit construction of the equalizer circuit 38 becomes
as shown in Fig. 3. Thus, the transfer function of the feedback type   As
shown in Fig. 4(B), the frequency characteristic comb filter 37 can be
described by the following   of the equalizer circuit 38 is flat in the
frequency equation (1), when it is assumed that a perfect   25   band under
a first cut-off frequency [err] flat in the vertical correlation exists in
the signal.         frequency band over a second cutoff frequency [err] and
slopes at a rate of -6 dB/oct as the [err]                (1)
frequency increases from the first cutoff fre- quency [err] to the second
cutoff frequency [err] When it is assumed that C, [err]=T because the   30
The first cutoff frequency [err] is determined by a highness  filter 35
comprises the capacitor C, and  .  product of the capacitance of the
capacitor C2 and the resistor [err] the following equation (2) can be  a
sum of the resistances of the resistors R2 and [err] obtained, where [err]
represents the angular fre-      On the other hand, the second cutoff
frequency quency of the input signal                             [err] is
determined    by a product of the capacitance 35   of the capacitor C2 and
the resistor of the resistor [err]            (2)        [err] The
constants of the circuit elements in the highpass filter 35 and the
equalizer circuit 38 are Accordingly, the following equation (3) can be
thus selected as follows. obtained when the equation (2) is substituted
into the equation (1).                            40               [err]
[err]   13)                   [err] The equation (3) descriLs the envelope
charac-      The frequency characteristic of the noise reduc- teristic I in
the frequency characteristic of the   45   tion circuit 30 which exists
between the input feedback type comb filter 37. The envelope
terminal 31 and the output terminal 39, is a sum of characteristic / is
flat in the high-frequency band  the frequency characteristic of the
feedback type over the frequency                                 comb
filter 37 shown in Fig. 4(A) and the fre- quency characteristic of the
equalizer circuit 38 [err]                          50   shown in Fig.
4(B). As a result, the frequency characteristic of the noise reduction
circuit 30 which is determined by (1-k)T, flat in the low-    becomes as
shown in Fig. 4(C). As may be seen frequency band under the frequency
from Fig. 4(C), the noise reduction circuit 30 has a frequency
characteristic in which the pass bands [err]            55   and the
attenuation bands are the same as the pass bands and the attenuation bands
in the where [err] is less than [err] which is determined by  frequency
characteristic of the feedback type T. and is attenuated at a rate of 6
dB/oct as the  comb filter 37 throughout the entire frequency frequency
decreases toward the frequency [err]      band, the pass bands gradually
become sharper from the frequency [err] as shown in Fig. 4(A). The   60
(narrower) toward the higher frequencies in the level difference between
the frequencies [err] and  frequency band between the frequencies [err] and
[err] can be described by                           [err] and the pass
bands are sharpest (narrowest) in the high-frequency band over the
frequency [err] Further, the envelope characteristic in the 
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0147073  B1                      12 circuit 30, that is, a peak frequency
characteristic  is flat compared to the pass band characteristic in in the
comb filter characteristic, is substantially   the low-frequency band under
the frequency [err] flat throughout the entire frequency band as        In
other words, the center frequencies of the pass indicated by a phantom line
11 in Fig. 4(C). In Figs.  bands and the center frequencies of the [err]
4(A) through 4(C), coefficients 1, m, and n are    5    tion bands in the
frequency characteristic shown natural numbers, and satisfy a relation
l<m<n.      in Fig. 6(C) which is obtained at the output of the The same
coefficients are used in Figs. 6(A)        subtracting circuit 41.
respectively correspond to through 6(E) which will be described later on.
the center frequencies of the attenuation bands According to the present
embodiment, the          and the center frequencies of the pass bands in
noise rediction circuit 30 blocks the frequency    10   the frequency
characteristic shown In Fig. 6(A) components having frequencies which are
odd         which is obtained at the output of the comb filter number
multiples of 1/2 the horizontal scanning     37 and in the frequency
characteristic shown in frequency [err] As a result, it is possible to
reduce  Fig. 6(B) which is obtained at the output of the the noise which is
mixed in the input signal        equalizer circuit 38. (reproduced
luminance signal) approximately   15      The output signal of the
subtracting circuit 41 throughout the entire frequency band. Because
having the frequency characteristic shown in Fig. the noise reduction
circuit 30 shows a narrow       6(C), is made up of the noise included
within the comb filter characteristic especially toward the    input video
signal (reproduced luminance signal) high-frequency band, it is possible to
greatly      and the video signal component having no verti- reduce the
noise in the high-frequency band. In   20   cal correlation. This output
signal of the subtract- addition, the cutoff frequency [err] of the
highpass  ing circuit 41 is supplied to a clipping circuit 42. filter 35 is
in the range of 800 kHz, for example,  The clipping level of the clipping
circuit 42 is and is sufficiently low compared to the cutoff      selected
in the range of a peak-to-peak level of the frequency [err] of the lowpass
filter 20 within the    noise within the output signal of the subtracting
conventional noise reduction circuit 12 shown in   25   circuit 41. The
clipping circuit 42 has a known Fig. 1. For this reason, it is possible to
greatly  construction, and is designed to block a signal reduce the
low-frequency noise which is visually    having a level which is smaller
than the clipping conspicuous especially in the reproduced picture    level
and to pass a signal having a level which is obtained from the VTR.
Moreover, according to       largar than the clipping level. the present
embodiment, the pass bands are   30       An output signal of the clipping
circuit 42 is wider in the low-frequency band under the fre-      supplied
to an adding circuit 43, and is added with quency [err] and the pass bands
are r arrower in   the output video signal of the equalizer circuit 38. the
high-frequency band over the frequency [err]    An output signal of the
adding circuit 43 is Thus, it is possible to obtain a S/N ratio improve-
obtained through an output terminal 44. In a case ment lactor which [err]
approximately in the same    35   where the input video signal has a small
level range as the S/N ratio improvement factor obtain-   change (a strong
vertical correlation), the level of able in the conventional noise
reduction circuit 12  the output signal of the subtracting circuit 41 is
shown in Fig. 1.                                    smaller than the
clipping level of the clipping Next, description will be given with respect
to a  circuit 42, and no output is obtained from the second embodiment of
the noise reduction circuit   40   clipping circuit 42. Accordingly, a
video signal according to the present invention by referring to  having a
frequency characteristic shown in Fig. Fig. 5. In Fig. 5, those parts which
are the same as  6(b) (identical to the frequency characteristic those
corresponding parts in Fig. 3 are designated  shown in FIg. 6(B) which is
obtained at the output by the same reference numerals, and their
of the equalizer circuit 6(B)), is obtained through description will be
omitted. in a noise reduction    45   the output terminal 44. circuit 40
shown in Fig. 5, the output video signal   On the other hand, in a case
where the input of the equalizer circuit 38 is supplied to a subtract-
video signal has a large level change (virtually no ing circuit 41 which
subtracts the output video     vertical correlation), the video signal
component signal of the equalizer circuit 38 from the input   having no
vertical correlation is included within video signal obtained through the
input terminal   50   the input video signal to a large extent. Thus, the
31. As a result, a frequency characteristic shown   level of the video
signal component which has no in Fig. 6(C) is obtained at the output of the
vertical correlation and is obtained from the subtracting circuit 41. This
frequency characteris-  subtracting circuit 41, is larger than the clipping
tic is obtained by subtracting the frequency        level of the clipping
circuit 42. Because the adding characteristic shown in Fig. 6(B) (identical
to the    55   circuit 43 adds the output signal of the clipping frequency
characteristic shown in Fig. 4(C)) which  circuit 42 and the output signal
of the equalizer is obtained at the output of the equalizer circuit
circuit 38, a video signal having a frequency 38, from a frequency
characteristic which is flat   characteristic shown in Fig. 6(E) is
obtained from throughout the entire frequency band.               the
adding circuit 43. This frequency characteris- In the frequency
characteristic shown in Fig.   60   tic shown in Fig. 6(E) is obtained by
adding the 6(C), the center frequencies of the pass bands are  frequency
characteristics shown in Figs. 6(B) and odd number multiples of [err] the
center frequen-   6(C), and is substantially flat throughout the entire 



cies of the attenuation bands are even number       frequency band.
multiples of [err] and the pass band characteristic  Accordingly, in the
case where a strong vertical in the high-frequency band overthe frequency
[err]    65   correlation exists in the input video signal, the 7    13
EP 0147073  1                      14 [err] signal having the frequency
characteristic    pass bands in the frequency band under the shown in Fig.
6(D) is obtained through the output  frequency [err] and the frequency
characteristic of terminal 44 of the noise reduction circuit 40, as in  the
noise reduction circuit 40 becomes as shown the case of the noise reduction
circuit 30        in Fig. 6(E). described before as the first embodiment.
5      Next description will be given with respect to a According to the
present embodiment, it is poss-  third embodiment of the noise reduction
circuit ible to obtain a satisfactory SIN ratio improve-  according to the
present invention, by referring to ment factor approximately throughout the
entire   Fig. 7. In Fig. 7, those parts which are the same as frequency
band, without deteriorating the vertical  those corresponding parts in Fig.
5 are designated resolution to a large extent in the low-frequency   10
by the same reference numerals, and their band. On the other hand, in the
case where the    description will be omitted. video signal component
having no vertical corre-    In Fig. 7, the output signal of the
subtracting lation is included within the input video signal to a  circuit
41 within a noise reduction circuit 50, is large extent, it is undesirable
to improve the SIN  supplied to a highpass filter 51 having a cutoff ratio
by use of the frequency characteristic shown    15  frequency [err] and to
a lowpass filter 52 having a in Fig. 6(D). This is because an error will
occur and  cutoff frequency [err] The cutoff frequencies [err] and the
wavefform  of the video signal obtained       [err] are equal to each
other, and are selected to through the output terminal 44 will be different
approximately 300 kHz for example. Accordingly, from the original waveform
of the input video     hhe output signal of the subtracting circuit 41 is
signal. However, in the present embodiment, the   20   band-divided into
two about the frequencies [err] noise reduction circuit 40 uses the
frequency       end [err] by the highpass filter 51 and the lowpass
characteristic shown in Fig. 6(E) in such as case.  filter 52. A
high-frequency component which is Since the frequency characteristic shown
in Fig.  obtained from the highpass filter 51, is supplied to 6(E) is
substantially flat throughout the entire  a clipping circuit 53. On the
other hand, a low- frequency band, it is possible to minimize the   25
frequency component which is obtained from the error introduced in the
waveform of the video     lowpass filter 52, is supplied to an adding
circuit signal due to the operation of improving the S/N  54. The clipping
cicuit 53 has a construction ratio. In other words, it is possible to
obtain a  similar to the construction of the clipping circuit video signal
having no deterioration in the verti-  42 described before, and supplies to
the adding cal resolution. According to the noise reduction   30   circuit
54 a signal having a level which is larger circuit 40, one of the operation
of improving the S/  than the clipping level. The output video signal of N
ratio and the operation of compensating for the  the equalizer circuit 38
is supplied to an adding deterioration in the vertical resolution, has
circuit 55, and is added with an output signal of prioriy over the other so
as to perform an       the adding circuit 54. An output signal of the
optimum signal processing depending on the   35   adding circuit 55 is
obtained through an output extent to which the video signal component
terminal 56. having no vertical correlation is included within   Therefore,
a frequency characteristic obtained the input video signal.
at the output terminal 56 is constantly flat in the The frequency
characteristic of the noise reduc-  low-frequency band under the cutoff
frequency [err] tion circuit 40 becomes as shown in Fig. 6(E) in a   40
regardless of the extent to which the video signal case where the video
signal component having      having no vertical correlation is included
within no vertical correlation is included within the input  the input
video signal, and changes in the high- video signal to an extremely large
extent. On the  frequency band over the cutoff frequency [err] other hand,
the frequenuy characteristic of the   depending on the extent to which the
video signal noise reduction circuit 40 becomes as shown in   45
component having no vertical correlation is Fig. 6(D) in a case where the
video signal com-  included within the input video signal, as in the ponent
having no vertical correlation is only     case of the noise reduction
circuit 40 described included within the input video signal to an
before. extremely small extent. But in an inbetween case   In other words,
in the case where the input where the video signal component having no   so
video signal includes the video signal component vertical correlation is
included within the input  having no vertical correlation, the level of the
video signal to a certain extent, a signal having a  signal component
within the output signal of the level which is dependent on the extent to
which   subtracting circuit 41, is small compared to the the video signal
component having no vertical     level of the noise component. The signal
com- correlation is included within the input video   55   ponent and the
noise component within the out- signal, is obtained from the clipping
circuit 42. For  put signal of the subtracting circuit 41, which are this
reason, the pass bands in the frequency      in the high-frequency band
over the cutoff fre- characteristic of the noise reduction circuit 40
quency [err] of the highpass filter 51, are blocked in gradually become
wider in the frequency band      the clipping circuit 53. Hence, the
frequency over the frequency [err] in accordance with the   60
characteristic of the noise reduction circuit 50 at 



level of the signal component having no vertical  the output terminal 56
becomes as shown in Fig. correlation. As a result, the pass bands in the
8. As may be seen from Fig. 8, it is possible to frequency band over the
frequency [err] in the     obtain through the output terminal 56 a video
frequency characteristic of the noise reduction   signal in which only the
noise is reduced and the circuit 40, become approximately equal to the   65
deterioration in the vertical resolution is mini-    15               EP  0
147 073  B1                   16 [err]  even in the low-frequency band
between          one input terminal of a differential amplifier 65. the
frequencies p[err] and [err] (or [err] In addition,    The output video
signal of the attenuator 60 is since the comb filter characteristic is not
obtained  passed through a delay circuit which comprises in the
low-frequency band under the cutoff fre-      resistors [err] and [err] and
a capacitor [err] and is quency [err] (or [err] the input video signal is
passed    5    supplied to the other input terminal of the dif- as it is in
this low-frequency band, and there is no  ferential amplifier 65. This
delay circuit is pro- deterioration in the vertical resolution in this low-
vided for the purpose of matching the timing of frequency band.
signals, and has a delay time of 10 nsec, for On the other hand, in a case
where the video       example. The differential amplifier 65 constitutes
signal component having no vertical correlation is   10   the subtracting
circuit 41, and an output signal of included within the input video signal
to a large    the differential amplifier 65 is supplied to an extent, the
level of the signal component within     inverting amplifier 66 and is
amplified by approxi- the output signal of the subtracting circuit 41 is
mately 12 dB. An output signal of the inverting large compared to the level
of the noise com-        amplifier 66 is supplied to the clipping circuit
42. ponent. A frequency component which is within   15     The clipping
circuit 42 comprises four ger- the output signal of the subtracting circuit
41 and  manium diodes [err] through [err] a capacitor [err] has a frequency
over the cutoff frequency [err] is     and a variable resistor [err]
Cathodes of the passed through the clipping circuit 53 and is        diodes
[err] and [err], and anodes of the diodes [err] supplied to the adding
circuit 54. Accordingly, in   and D4, are commonly connected to a non- this
case, a frequency characteristic obtained at   20    grounded terminal of
the capacitor [err] and to a the output terminal 56 is substantially flat
in the  non-grounded terminal of the variable resistor frequency band over
the frequency [err] as in the      [err] A differential amplifier 67
constitutes the frequency characteristic shown- in Fig. 6(E). and    adding
circuit 43. An output video signal of the further, the frequency
characteristic is flat in the  buffer amplifier 64, is passed through a
delay low-frequency band under the frequency [err]   25   circuit which
comprises resistors [err] and [err] a [err] Thus, the input video signal is
produced     coil L, and capacitors [err] nd [err] and is supplied to
through the output terminal 56 as it is, without     a non-inverting input
terminal of the differential introducing deterioration in the vertical
resolu-    amplifier 67. This delay circuit is provided for the tion.
purpose of matching the timing of signals, and Next, description will be
given with respect to a    30    has a delay time of several tens of nsec,
for concrete circuit of the noise reduction circuit 40   example. A signal
which is obtained through a according to the present invention, by
referring to  slider of the variable resistor [err] is supplied to an Fig.
9. In Fig. 9, those parts which are the same as  inverting input terminal
of the differential ampli- those corresponding parts in Fig 5 are
designated     fier 67 by the same reference numerals, and their   35
For example, constants of the circuit elements description will be omitted.
shown in Fig. 9 are selected as follows. In Fig. 9. the input video signal
applied to the input terminal 31, is attenuated in an attenuator
[err] 60, and is supplied to a delay circuit which is provided for the
purpose of matching the timing    40 of signals. This delay circuit
comprises resistors          [err] [err] and [err] and a capacitor [err].
An output signal           [err] of this delay circuit is passed through
the adding          [err] circuit 32 and a coupling  capacitor [err] and is
[err] supplied to a charge coupled device (CCD) 61. The    45     [err] CCD
61 delays the video signal supplied thereto by a delay time of 1 H.
responsive to a clock pulse    Next, description will be given with respect
to a from  a clock pulse generator 62. An output          fourth embodiment
of the noise reduction circuit delayed video signal of the CCD 61 is passed
according to the present invention, by referring to through a lowpass
filter which comprises resis-   so   Fig. 10. In Fig. 10, those parts which
are the same tors [err] and [err] and a capacitor [err] and is         as
those corresponding parts in Fig. 5 are desig- eliminated of the clock
pulse component. An          nated by the same reference numerals, and
their output signal of this lowpass filter is supplied to  description will
be omitted. In a noise reduction the adding circuit 34 and is added with an
output   circuit 70 shown in Fig. 10, the input video signal signal of an
attenuator 63. The attenuator 63    55   such as the reproduced luminance
signal, is attenuates the output video  signal of the           applied to
the input terminal 31 and is supplied to attenuator 60 by approximately 6
dB.                 a feedback type comb filter 71. A feedback path of The
highpass filter comprises a resistor [err] a    the feedback type comb
filter 71 is constituted by capacitor [err] and a variable resistor [err]
The     the highpass filter 35, a limiter 72, and the 



coefficient  multiplier 36 comprises the variable   60   coefficient
multiplier 36 which are coupled in resistor [err] The output signal of the
adding       series. The video signal obtained from the adding circuit 34
is supplied to the highpass filter 36. On  circuit 34 within the feedback
type comb filter 71, the other hand, the output signal of the adding
has a frequency characteristic in which the center circuit 34 is passed
through the equalizer circuit   frequencies of the pass bands are even
number 38 and a buffer amplifier 64, and is supplied to   65    multiples
of fH/2 and the center frequencies of the 9    17              EP 0147073
B1 attention bands are odd number multiples of [err]   frequency band
becomes smaller . As a result the 2.
widths of the pass bends in the high-frequency The feedback type comb
filter 71 is different   band, approaches the widths  of the pass bends in
from the feedback type comb filter 37 described   the  low-frequency band.
Accorngly  in this case before, in that the limiter 72 is provided in the
5    an envelope characistic [err] in the  frequency feedback path of the
feedback type comb filter 71.  characteristic of the feedback type comb
filter 71 Hence, the comb filter characteristic of the feed-  becomes as
indicated by a one dot chain line in back type comb filter 71 changes
depending on     Fig. 12(A). When the input video signal applied to the
extent to which the vertical correlation exists  the input terminal 31 has
a large vertical correla- in the input video signal and the amplitude of
the   10  tion and a large amplitude. such as a case where input video
signal. The limiter 72 has a frequency  the input video signal is related
to a vertical ine in characteristic shown in Fig. 11. The output high-  a
picture, for example, the level of the output frequency component of the
highpass filter 35,    signal of the coefficient multiplier 36 is
negligible having an amplitude between limiting levels [err]    compared to
the level of the input video signal in and [err] is passed as it is through
the limiter 72. On    15  the adding circuit 32. Thus  the frequency
charac- the other hand, the output high-frequency com-   teristic of the
feedback type comb fiter 71 ponent of the highpass filter 35, having an
becomes essentially the same as a frequency amplitude which exceeds the
limiting level [err] or  characteristic of a comb filter having no feedback
[err] is amplitude-limited to the limiting level [err] or  path, and an
envelope characteristic lc of the [err] by the limiter 72. The video signal
which is   20   frequency characteristic in this case becomes as obtained
from the adding circuit 34, is the video  indicated by a phantom line in
Fig. 12(A). There- signal component which is within the input video  fore,
compared to the feedback type comb filter signal and has the vertical
correlation. Hence, the  37 which has the same feedback ratio and no
high-frequency component of the output video      limiter, it is possible
to improve the input pulse signal of the adding circuit 34, is supplied to
the   25   versus output pulse characteristic with respect to limiter 72.
Therefore, when the input video signal  a video signal having an extremely
large level applied to the input terminal 31 is a video signal in  part
which is related to the vertical direction of the which the vertical
correlation only exists to a   picture, and improve the vertical resolution
of the small extent in the high-frequency band, or a     picture. vidoo
signal in which the vertical correlation   30  As described heretofore, the
output video exists but has a small amplitude, the signal level  signal of
the adding circuit 34 has one of the at the input side of the limiter 72
will lie between  frequency characteristics shown in Fig. 12(A) the
limiting levels [err] and [err] and the video signal  depending   on the
level of the input video signal applied to the [err] 72 will pass as it is
and will  applied the input terminal 31 and depending on be supplied to the
coefficient multiplier 36. In   35   the extent to which the vertical
correlation exists other words, the feedback ratio of the high-      in the
input video signal applied to the input frequency component becomes large
in the feed-   terminal 31. The output video signal is supplied to back
type comb filter 71, with respect to the above  the subtracting circuit 41
and is subjected to a input video signal. And, the value of the
subtraction with the input video signal which is coefficient k with respect
to the high-frequency   40   obtained from the input terminal 31. The
output component, becomak large compared to the          video signal of
the adding circuit 34 is made up of value of the coefficient k with respect
to the low-  the signal component which is within the input frequency
component. As a result, the frequency   video signal (luminance signal) and
has the verti- characteristic of the feedback type comb filter 71  cal
correlation. Thus, a signal made up of the indicated by a solid line in
Fig. 12(A) and having   45   noise included in the input video signal, the
signal an envelope characteristic la indicated by a phan-  component having
no vertical correlation, and a tom line, becomes essentially the same as
the     part of the signal having the vertical correlation, is frequency
characteristic of the feedback type     obtained from the subtracting
circuit 41. The comb filter 37 described before. However, as the  output
signal of the subtracting circuit 41 includes extent to which the vertical
correlation exists and   so   a part of the signal having the vertical
correlation, the amplitude both increase in the high-frequency  because the
output video signal of the adding band of the input video signal which is
applied to  circuit 34 has a frequency characteristic which is the input
terminal 31, the signal level (amplitude)  different from the frequency
characteristic of the becomes large at the input side of the limiter 72.
input video signal as may be seen from Fig. 12(A). The signal level at the
input side of the limiter 72   55   The output signal of the subtracting
circuit 41 is will finally exceed the limiting level [err] or L2. For
supplied to a limiter 73 wherein a large amplitude this reason, when the
video signal applied to the  part in the range of the peak-to-peak value of
the 



limiter 72 has a large vertical correlation and a  noise is
amplitude-limited. An output signal of the large amplitude and the signal
level at the input  limiter 73 is supplied to a subtracting circuit 74.
side of the limiter 72 exceeds the limiting level  [err]   so  The
subtracting circuit 74 subtracts the output or [err] the level of the input
video signal applied to  signal of the limiter 73 from the input video
signal the input terminal 31 becomes relatively larger   which is obtained
from the input terminal 31 than the output signal level of the coefficient
Hence, a video signal which is reduced of the multiplier 36. This means
that the feedback ratio  noise which appears in the vertical direction of
of the feedback type comb filter 71 in the high-   65   the picture and is
within the input video signal, is    9              EP  0 147 073 B1
20 obtained from thesubtracting circuit 74. Th level       75 performs the
operation of reducing the noise in of the signal component which is within
the input    the  video signal having   a small level but also video signal
and has no vertical correlation  is       reduces the high frequency noise
regardless of normally larger than the level of the noise. A circuit
existence of the vertical correlation in the video
partwhichisconstitutedbythesubuactingcircuits      signal. An output video
signal of the subtracting 41 and 74 and the limiter 73. is designed to
circuit 79. isobtained through an output terminal minimize the
deterioration in the vertical resolu   80. tion by not subtracting from the
input video signal  The frequency characteristic  of the  noise reduc- the
signal component which has no vertical corre-  tion circuit 70 shown in
Fig. 10, Is a sum of the lation and has a level larger than the level of
the   to   frequency characteristics shown in  Figs. 12(A) and noise.
However, the noise reduction circuit accord-  12(8). Hence, when the input
video signal applied ing to the present invention will work in principle
to the input terminal 31 has a small  level such that even without this
circuit part                     the signals applied to the limters 72 and
77 will The outputvideo signal of thesubtracting circuit  passastheyare,
thefrequency characteristic of the 74, which is reduced of the noise which
appears in   15   noise reduction circuit 70 assumes a comb-shaped the
vertical direction of the picture, is supplied to a  characteristic as
indicated by a solid fine in Fig. highpass filter 76 and to a subtracting
circuit 79  12(C). An envelope characteristic [err] of this fre- within an
equalizer circuit 75. The equalizer circuit  quency characteristic, is a
sum of the characters- 75 comprises the highpass filter 76, a limiter 77, a
tics la and IIa shown in Figs. 12(A) and 12(B). In the coefficient
multiplier 78, and the subtracting circuit  20   frequency characteristic
indicated by the solid fine 79. The highpass filter 76 has a construction
in Fig. 12(C). the center frequencies of the pass similarto the
construction of the highpassfilter 35,  bands are even number multiples of
[err] and the and has a cutoff frequency [err] The limiter 77 and  center
frequencies of the attenuation bands are the coefficient multiplier 78 have
constructions   odd number multiples of [err] Further, the pass similar to
the respective constructions of the   25   bands in the high-frequency band
over the fre- limiter 72 and the coefficient multiplier 36. How-  quency
[err] is sharper (narrower) compared to the ever, it is possible to change
the time constant of  pass bands in the low-frequency band under the the
highpass filter 76, the limiting levels of the  frequency [err] Moreover,
the envelope charac- limiter 77, and the coefficient of the coefficient
teristic IIIA indicated by a phantom line in Fig. multiplier 78, according
to the needs. The fre-   30   12(C), which is obtained by connecting the
peak quency characteristic of the equalizer circuit 75  levels of the pass
bands, is substantially flat becomes as indicated by a phantom line Ila. in
Fig.  throughout the entire frequency band. 12(B) with respect to the input
video signal having  As the level of the input video signal applied to a
small amplitude (level) such that the signal   the input terminal 31
gradually becomes larger, applied to the limiter 77 will be passed through
the   35   the envelope characteristic in the frequency limiter 77 as it is
without being subjected to the  characteristic of the noise reduction
circuit 70 amplitude limitation. In other words, since the    gradually
changes as shown in Fig. 12(C), in the coefficient of the coefficient
multiplier 78 is less  sequence of the characteristics Illa, IIIb, and
IIIc. In than one, the frequency characteristic of the      addition, the
widths of the pass bands in the high- equalizer circuit 75 is flat in the
high-frequency   40   frequency band over the frequency [err] gradually
band over the frequency [err] flat in the low-       becomes wider, and
finally become the same as frequency range under the frequency [err] and
the widths of the pass bands in the low-frequency slopes at a rate of -6
dB/oct in the frequency band  band under the frequency [err] The frequency
between the frequences  of [err] and [err] Thus, the  characteristic of the
noise reduction circuit 70 frequency characteristic of the equalizer
circuit 75   45   shown in Fig. 12(C) changes depending on the is
complementary to the envelope characteristic la  level of the input video
signal and the extent to inthefrequencycharacteristicofthefeedbacktype
which the vertical correlation exists in the input comb filter 71 shown in
Fig. 12(A).                video signal. However, in the frequency charac-
As the amplitude of the input video signal       teristic shown in Fig.
12(C), the center frequencies gradually becomes larger in the
high-frequency   50   of the pass bands are always even number band such
that the signal level at the input side of  multiples of [err] and the
center frequencies of the the limiter 77 exceeds the limiting level of the
attenuation  bands are always odd number limiter 77, the level of the
output signal of the  multiples of [err] coefficient multiplier 78 becomes
relatively small  In a case where the curving point in the fre- compared to
the level of the output signal of the   55   quency characteristic of the
equalizer circuit 75 is subtracting circuit 74. As a result, the frequency
selected to a frequency [err] which is higher than 



characteristic of the equalizer circuit 75 gradually  the frequency [err]
the frequency characteristic of changes as shown in Fig. 12(B), in the
sequence of  the equalizer circuit 75 becomes as shown in Fig. the
characteristics IIa IIb, IIc and IId. In other  16(B). On the other hand,
the frequency charac- words, the frequency characteristic of the    60
teristic of the feedback type comb filter 71 equalizer circuit 75 is
variable depending on the  becomes as shown in Fig. 16(A) which is the same
level of the high-frequency component of the input  as the frequency
characteristic shown in Fig. 12(A). video signal, and is complementary to
the fre-     As a result, the frequency characteristic of the quency
characteristic of the feedback type comb    noise reduction circuit 70
obtained in this case, filter 71 shown in Fig. 12(A). The equalizer circuit
65   becomes as shown in Fig. 16(C).    21            EP  0147 073  B1
22 According to the present embodiment, the out-    supposed greatly in the
high -frequency range put signal waveform of the adding circuit 34
Thus, the phenoenon In which traits are formed becomes as indicated by a
solid line in Fig. 13(A)  in the horizontal direction of the picture can be
when the input video signal applied to the input    made less visually
conspicuous terminal 31 has a waveform which is in the form  5   It is
possible to couple the equalier circuit 75  in of a sharp pulse. In Fig.
13(A), a part of the     seriesattheinput side of the feedback type comb
waveform which should originally be as Indicated   filter 71. However, the
1H delay circuit 33 by a phantom line a,, becomes as indicated by a
generally comprises a charge coupled device solid line a2. On the other
hand, when the same    (CCD) and a clock signal generator, a noise video
signal having the waveform which is in the   10  introduced from the clock
signal generat  may form of the sharp pulse is supplied to the         mix
into the output signal of the 1H delay circuit equalizer circuit 75. the
output signal waveform of  33. Moreover, although the feedback type comb
the subtracting circuit 79 beomes as indicated by  filter 71 introduces
deterioration in the picture a solid line in Fig. 14(A). In Fig. 14(A), a
part of the  quality with respect to the signal component waveform which
should originally be as indicated   is   having no vertical correlation,
the equalizer circuit by a phantom line [err] becomes as indicated by a
75 cannot compensate for this deterioration when solid line [err] In the
present embodiment, the      the equalizer circuit 75 is coupled in series
at the feedback type comb filter 71 and the equalizer     input side of the
feedback type comb filter 71. circuit 75 are coupled in series, and thus,
the    Therefore, it is desirable to couple the equalizer waveform shown in
Fig. 15(A) is obtained through    20   circuit 75 as shown in the
embodiment described the output terminal. 80. In Fig. 15(A), the
before. waveform is flat at a part [err] and is approximately   The present
invention is not limited to the the same as the waveform of the input video
embodiments described heretofore. For example. signal applied to the input
terminal 31. Therefore,  since there is a predetermined limit to the fre-
according to the present embodiment, it is poss-   25   quency band of the
input video signal which is ible to improve the input pulse versus output
applied to the input terminal 31, it is possible to pulse characteristic
with respect to an input video  employ a bandpass filter having a cutoff
fre- signal having the form of a pulse.                 quency which is in
the range of a maximum In a case where the input video signal applied to
frequency of the input video signal. the input terminal 31 has a staircase
waveform,   30  In addition, the input signal or the output signal the
output signal waveform of the feedback type    of the 1H delay circuit 33
may be supplied to the comb filter 71 becomes as shown in Fig. 13(B). In
equalizer circuit 38 shown in Fig. 3. Fig. 17 shows Fig. 13(B), the
waveform has parts where an       a modification in which the output signal
of the overshoot occurs.      When   the  same staircase     1H delay
circuit 33 is supplied to an equalizer waveform is supplied to the
equalizer circuit 75,   35   circuit 38a. In Fig. 17, those parts which are
the the output signal waveform of the equalizer cir-   same as those
corresponding parhs in Fig. 3 are cuit 75 becomes as shown in Fig. 14(B).
Accord-    designated by the same reference numerals, and ingly, when the
staircase waveform is applied to  their description will be omitted. In
this case, the input terminal 31 of the noise reduction circuit  when the
input signal voltage applied to the input 70, the waveform shown in Fig.
15(B) is obtained   40   terminal 31 is represented by [err] and the output
through the output terminal 80. The waveform       signal voltage of the
adding circuit 34 is repre- shown in Fig. 15(B) is approximately the same
as   sented by [err]. as described before, the output the waveform of the
original signal which is      signal voltage of the 1 H delay circuit 33
becomes applied to the input terminal 31.                  equal to [err]
and a transfer function of a According to the present embodiment, the   45
feedback typecomb filter37a shown in Fig. 10can feedback path of the
feedback type comb filter 71  be described by the following equation (4),
where is essentially closed by the limiter 72 at least with  the
coefficients k and T are the same as the respect to the input video signal
having a large   coefficients k and T in the equations (1) through level,
and the widths of the pass bands in the     (3) described before. frequency
characteristic of the feedback type   50 comb filter 71 are widened. In
addition, it is               [err] possible to improve the input pulse
versus output                 [err]         (4) pulse characteristic with
respect to the horizontal and vertical directions of the picture, because
the  Accordingly, the envelope characteristic in the equalizer circuit 75
has a flat frequency charac-   55   frequency characteristic of the
feedback type 



teristic which is similar to a frequency characteris-  comb filter 37a, is
similar to the envelope charac- tic obtained when there is no signal path
from the  teristic I shown in Fig. 4(A), but in this case, a highpass
filter 76 to the input side of the subtract-  frequency corresponding to
the frequency [err] is ing circuit 79. When the input video signal applied
determined by (1-k)T and a frequency corre- to the input terminal 31 has a
small level, it is   so   sponding to the frequency [err] is determined by
possible to improve the S/N ratio and keep the     (1+k)T. Further, the
circuit construction of the deterioration in the frequency characteristic
to a  equalizer circuit 38a shown in Fig. 17 is the same minimum. Further,
the noise (residual noise)       as the circuit construction of the
equalizer circuit which cannot be reduced by a noise reduction       38,
but in this case, the resistance of the resistor circuit only comprising
the equalizer 75, can be   65   R2 is selected to [err] and the resistance
of the    23               EP 0147073 B1                        24 resistor
[err] is selected to [err] In this case,    Claims [err] as in the case of
the equalizer circuit 38. In addition, - the equalizer circuit 38 may be
1. A noise reduction circuit for a video signal. provided on the input side
of the feedback type      said noise reduction circuit comprising a
feedback comb filter 37 shown in Fig. 5. Fig. 18 shows a    5    type comb
filter (37, 71) in which an output video modification in which an equalizer
circuit 38b is    signal of a delay circuit (33), which delays a video
provided on the input side of the feedback type      signal by one or two
horizontal scanning periods, comb filter37. In Fig. 18, those parts which
are the  is fed back to an input side of said delay circuit same as those
corresponding parts in Fig. 5 are      through a feedback path; and an
equalizer circuit designated by the same reference numerals, and    10
(38, 75) coupled in series with said feedback type their description will
be omitted. In this case, the  comb filter, characterised in that said
feedback subtracting circuit 41 must be designed to per-       path
comprises a highpass or bandpass filter form a subtraction between the
output video          circuit (35) and a coefficient multiplier (36) which
signal of the feedback type comb filter 37 and the   are coupled in series,
said equalizer circuit having input video signal applied to the input
terminal   15   a frequency characteristic complementary to an 31.
envelope characteristic in a frequency charac- The circuit which
constitutes the feedback path    teristic of said feedback type comb fiter.
of the feedback type comb filter 71, comprises the     2. A noise reduction
circuit as claimed in Claim highpass filter 35, the limiter 72, and the
1, characterised in that said feedback type comb coefficient multiplier 36
which are coupled in   20   filter (37) comprises an input terminal (31)
applied series. However, the sequence in which the high-     with an input
signal, said input signal being an pass filter 35, the limiter 72, and the
coefficient  input video signal which is to be reduced of noise multiplier
36 are coupled in series, is not limited  or an output video signal of said
equalizer circuit to the embodiment described before. The limiter
(38); said delay circuit (33); an operation circuit 72 must be coupled to
the output side of the    25   (34) for performing an addition or a
subtraction highpass filter 35, however, the coefficient multi-  between
the output video signal of said delay plier 36 may be coupled to the input
side of the     circuit and the input signal applied to said input limiter
72 or to the input side of the highpass filter  terminal; said feedback
path supplied with an 35. This holds true for the highpass filter 76, the
output signal of said operation circuit, for filtering limiter 77, and the
coefficient multiplier 78 of the    30    a high-pass component of the
output signal of equalizer circuit 75.                                said
operation circuit and for multiplying a The input video signal which is
applied to the     coefficient to the high-frequency component; and input
terminal 31, is not limited to the luminance   an adding circuit (32) for
adding an output signal signal and [err] example colour difference signals
of said feedback path and the in  signal applied or a carrier chrominance
signal may be applied as   35   to said input terminal, and for supplying
an the input terminal 31. In a ease where the carrier   output signal to
said delay circuit, a video signal chrominance signal is applied to the
input ter-      having a comb filter characteristic being obtained minal
31, it is necessary to use an equalizer circuit  from an input side or an
output signal of said having a frequency characteristic which is sym-
operation circuit. metrical about the chrominance subcarrier fre-   40
3. A noise reduction circuit as claimed in claim quency, within a frequency
range of [err]] from a       1, characterized in that said feedback type
comb center frequency which is equal to the chromi-       filter (71)
comprises an input terminal (31) applied nance subcarrier frequency,
instead of the high-     with an input video signal which is to be reduced
pass filter 35. This is because the output carrier   of noise; said delay
circuit (33); an operation chrominance signal will become non-symmetrical
45   circuit (34) for performing an addition or a sub- about the
chrominance subcarrier frequency           traction between the output
video signal of said when the highpass filter 35 is used. Moreover,
delay circuit and the input video signal applied to when the noise
reduction circuit according to the    said input terminal; said feedback
path supplied present invention is used with respect to the        with an
output signal of said operation circuit, carrier chrominance signal, it is
necessary to use    50   said feedback path comprising said highpass or a
subtracting circuit instead of the adding circuit  bandpass filter circuit
(35) for filtering a predeter- 34.
mined frequency component of the output signal In addition, the present
invention can be          of said operation circuit, a first limiter (72)
essen- applied to the noise reduction of a luminance        tially supplied
with an output signal of said 



signal within a PAL system of SECAM system    55    highpass or bandpass
filter circuit (35), for color video signal, and also to a carrier chromi-
amplitude-limiting an amplitude part which is nance signal within the PAL
system color video       larger than a limiting level of said first
limiter, and signal. In this case, it is possible to use a 2H delay  said
coefficient multiplier (36) coupled in series to circuit instead of the 1 H
delay circuit. Moreover,  an input side or an output side of said first
limiter, the frequency of the curving point in the fre-   60   for
multiplying a coefficient; and an adding circuit quency characteristic of
the equalizer circuit 75    (32) for adding an output signal of said
feedback need not coincide with that of the feedback type     path and the
input video signal applied to said comb filter 71 and may be selected to
other         input terminal, and for supplying an output signal
frequencies.                                         to said delay circuit;
and that an equalizer circuit 65   (75) comprises a filter circuit (76)
supplied with an    25                EP 0147073 B1
26 output signal of saidfeedback typecomb filter, for          an output
signal of said feedback path and the filtering a predetermined frequency
component;          input video signal applied to said input terminal a
second limiter (77) essentially supplied with an      and for supplying  an
output signal to said delay output signal of said filter circuit, for
amplitude     circuit; and that said equalizer circuit (75) com- limiting
the output signal of said filter circuit;    5    prises a filter circuit
(76) supplied with an output another coefficient multiplier (78) coupled in
signal of said second subtracting circuit (74) for series to an input side
or an output side of said       filtering a predetermined frequency
component; filter circuit or coupled in series to an output side   a third
limiter (77) essentially supplied with an of said second limiter (77), for
multiplying  a         output signal of said filter circuit (76) for
coefficient; a subtracting circuit (79) for perform-    10   amplitude
limiting the output signal of said filter ing a subtraction between the
output signal of          circuit; a second  coefficient multiplier (78)
said feedback type comb filter and an output            coupled in series
to an input side or an output signal of a specific circuit, said specific
circuit     side of said filter circuit or coupled in series to an being
constituted by said filter circuit, said second   output side of said third
limiter, for multiplying a limiter, and said other coefficient  multiplier
(78)    15   coefficient; a third subtracting circuit (79) for which are
coupled in series  and an output ter-         performing a subtraction
between the output minal (80) through which an output video signal
signal of said second subtracting circuit (74) and of said subtracting
circuit is obtained.                an output signal of a specific circuit,
said specific 4. A noise reduction circuit for a video signal,      circuit
being constituted by said filter circuit, said said noise reduction circuit
comprising a feedback    20   third limiter, and said second coefficient
multi- type comb filter (71) in which an output video          plier which
are coupled in series; and an output signal of a delay circuit (33) which
delays a video     terminal (80) through which an output video signal by
one or two horizontal scanning periods,       signal of said third
subtracting circuit is obtained. is fed back to an input side of said delay
circuit        6. A noise reduction circuit as claimed in Claim through a
feedback path, characterised in that    25    1, characterized in that said
noise reduction circuit said feedback path comprises a highpass or band-
comprises a subtracting circuit (41) for perform- pass filter circuit (35)
and a first coefficient multi-  ing a subtraction between an input video
signal plier (36) which are coupled in series, and that        and an
output video signal of a predetermined said noise reduction circuit
comprises a first          circuit in which said feedback type comb filter
and subtracting circuit (41) for subtracting an output    30    said
equalizer circuit are coupled in series; a video signal of said feedback
type comb filter          clipping circuit (42) supplied with an output
signal from an input signal of said feedback type comb         of said
subtracting circuit (41), for only passing a filter; a first limiter (73)
for amplitude-limiting an  signal having a level which is larger than a
output signal of said first  subtracting circuit; a         clipping level
of said clipping circuit;a first second subtracting circuit (74) for
subtracting an    35    adding circuit (43) for adding an output signal of
output signal of said first limiter from the input      said clipping
circuit and the output signal of said signal of said feedback type comb
filter; and an        predetermined circuit; and an output terminal
equalizer circuit (75) supplied with an output          (39) through which
an output signal of said first signal of said second subtracting circuit,
said         adding circuit is produced as an output video equalizer
circuit having a frequency characteristic    40    signal. complementary to
an envelope characteristic in a          7. A noise reduction circuit as
claimed in Claim frequency characteristic of said feedback type          6,
characterized in that said feedback type comb comb filter.
filter (37) comprises an input terminal (31) applied 5. A noise reduction
circuit as claimed in claim      with an input signal, said input signal
being an 4, characterized in that said feedback type comb    45   input
video signal which is to be reduced of noise filter (71) comprises an input
terminal (31) applied    or an output video signal of said equalizer
circuit with an input video signal which is to be reduced       (30); said
delay circuit (33), an operation circuit of noise; said delay circuit (33);
an operation         (34) for performing an addition or a subtraction
circuit (34) for performing an addition or a sub-       between the output
video signal of said delay traction between the output video signal of said
50    circuit and the input signal applied to said input delay circuit and
the input video signal applied to     terminal; and feedback path supplied
with an said input terminal; said feedback path supplied        output
signal of said operation circuit, for filtering with an output signal of
said operation circuit,        a high-frequency component of the output
signal 



said feedback path comprising said highpass or          of said operation
circuit and for multiplying a bandpass filter circuit (35) for filtering a
predeter-   55    coefficient to the high-frequency component; and mined
frequency component of the output signal          a second adding circuit
(32) for adding an output of said operation circuit, a second limiter (72)
signal of said feedback path and the input signal essentially supplied with
an output signal  of said     applied to said input terminal, and for
supplying highpass or bandpass filter circuit (35), for           an output
signal to said delay circuit, a video amplitude-limiting an amplitude part
which is   60   signal having a comb filter characteristic being larger
than a limiting level of said second limiter     obtained from an input
side or an output signal of (72), and said first coefficient multiplier
(36)        said operation circuit. coupled in series to an input side or
an output           8. A noise reduction circuit as claimed in Claim side
of said second limiter, for multiplying a          1, characterized in that
said noise reduction circuit coefficient; and an adding circuit (32) for
adding    65    comprises a subtracting circuit (41) for perform-    27
EP 0147073 B1                       28 ing a subtraction between an input
video signal    zugefuhrt wird, das ein Videoeingangssignal is. and an
output video signal of a predetermined       dessen Rauschanteil zu
vermindern ist. oder des circuit in which said feedback type comb filter
and  ein Videoausgangssignal der Ausglchsschal- said equalizer circuit are
coupled in series; a filter  tung 138) ist; die Verz6gerungsschaltung (33);
circuit (51, 52) for dividing a frequency band of an    5    eine
Operationsschaltung (34) zum Ausfihren output signal of said subtracting
circuit (41) into  einer Addition odor einer Subtraktion zwkschen two
frequency bands so as to obtain a high-         dem  Videoausgangssignal
der Verz6gerungs- frequency component and a low-frequency com-
schaltung und dem dem EingangsanschluB zuge- ponent; a clipping circuit
(53) supplied with the  fujhrten  Videoeingangssignal; die ROckkopp-
high-frequency component obtained from said   10   lungsleitung, der ein
Ausgangssignal der Opera- filter circuit, for only passing a signal having
a  tionsschaltung zum Herausfiltern einer Hochfre- level which is larger
than a clipping level of said  quenzkomponente aus dem Ausgangssignal der
clipping circuit; adding means (54, 55) for adding  Operationsschaltung und
zur Multiplikation die- the low-frequency component obtained from said
ser Hochfrequenzkomponente mit einem Koeffi- filter circuit, an output
signal of said clipping    15   zi-nten zugefuhrt wird; und eine
Additionsschal- circuit, and the output signal of said predeter-   tung
(32) zum Addieren eines Ausgangssignals mined circuit; and an output
terminal (56)         der ROckkopplungsleitung und des Eingangssi- through
which an output signal of said adding      gnals, das dem Eingangsanschlug
zugefuhrtwird, means is produced as an output video signal.       und zum
Zufuhren eines Ausgangssignals zu der 9. A noise reduction circuit as
claimed in Claim    20   Verz6gerungsschaltung, wobei ein Videosignal 8,
characterized in that said feedback type comb   mit einer
Kammfiltercharakteristik von einer Ein- filter (37) comprises an input
terminal (31) applied  gangsseite oder als ein Ausgangssignal der Ope- with
an input signal, said input signal being an   rationsschaltung erhalten
wird. input video signal of said equalizer circuit; said   3.
Rauschverminderungsschaltung   nach delay circuit (33); an operation
circuit (34) for   25   Anspruch 1, dadurch gekennzeichnet, daB das
performing an addition or a subtraction between    ROckkopplungskammfilter
(71) einen Eingangsan- the output video signal of said delay circuit and
schluB (31) aufweist, dem ein Videoeingangssi- the input signal applied to
said input terminal;   gnal zugefuhrt wird, dessen Rauschanteil zu ver-
said feedback path supplied with an output signal  mindern ist; die
Verz6gerungsschaltung (33); of said operation circuit, for filtering a
high-   30   eine Operationsschaltung (34) zum Ausfuhren frequency
component of the output signal of said   einer. Addition oder einer
Subtraktion zwischen operation circuit and. for multiplying a coefficient
dem  Videoausgangssignal der Verzogerungs- to the high-frequency component:
and an adding     schaltung   und  dem   Videoeingangssignal, circut [err]
for adding an output signal of said  welches dem Eingangsanschlul zugefuhrt
wird; feedback path and the input signal applied to said   35   die
Ruckkopplungsleitung, der ein Ausgangssi- input terminal, and for supplying
an output signal  gnal der Operationsschaltung zugefuhrt wird, to said
delay circuit, a video signal having a curb  wobei die ROckkopplungsleitung
die HochpaB- filter characteristic being obtained from an input  oder
Bandpalfilterschaltung (35) zum Herausfil- side or an output signal of said
operation circuit.  tern einer vorbestimmten Frequenzkomponente 40   aus
dem Ausgangssignal der Operationsschal- Patentansprftch
tung, ferner einen ersten Begrenzer (72), dem im wesentlichen ein
Ausgangssignal der HochpaB- 1. Rauschvermincdarungsschaltung  fMr ein
oder BandpaBfilterschaltung (35) zugefuhrt wird Videosignal, welche
Rauschverminderungsschal-      zur Amplitudenbegrenzung eines Amplitudenan-
tung ein Ruckkopplungskammfilter (37, 71), in   4s   teils, der gr6Ber als
ein Begrenzungspegel des dem ein Videoausgangssignal von einer Verzoge-
ersten Begrenzers ist, und den Koeffizientenmulti- rungsschaltung (33), die
ein Videosignal um eine   plikator (36) aufweist, der in Serie zu diner
Ein- oder zwei Horizontalabtastperioden verzogert,      gangsseite oder
einer Ausgangsseite des ersten uber eine Ruckkopplungsleitung auf eine Ein-
Begrenzers zum Multiplizieren eines Koeffizienten gangsseite der
Verzogerungsschaltung ruckge-   50   geschaltet ist; und eine
Additionsschaltung (32) koppelt wird, und eine Ausgleichsschaltung (38,
zum Addieren einss Ausgangssignals der ROck- 75) aufweist, die in Serie zum
Ruckkopplungs-      kopplungsleitung und des Videoeingangssignals, 



kammfilter geschaltet ist, dadurch gekennzeich-    welches dem
EingangsanschluB zugefGhrt wird, net, daB die Ruckkopplungsleitung sine
Hochpa6-    und zum Zufuhren eines Ausgangssignals zu der oder eine
Bandpaffilterschaltung (35) und einen   55   Verzogerungsschaltung; und
dal3 eine Aus- Koeffi-ientenmultiplikator (36) aufweist, die in
gleichsschaltung 175) eine Filterschaltung (76) Serie geschaltet sind, und
daB die Ausgleichs-     aufweist, der ein Ausgangssignal des Ruckkopp-
schaltung eine Frequenzcharakteristik aufweist,    lungskammfilters zum
Herausfiltern einer vorbe- die komplementar zur Einhullungskennline einer
stimmten Frequenzkomponente zugefuhrt wird; Frequenzcharakleristik des
Ruckkopplunjb.s.amm-   60   einen zweiten Begrenzer (77), dem im wesent-
filters ist.                                       lichen ein
Ausgangssignal der Filterschaltung zur 2.   Rauschverminderungsschaltung
nach         Amplitudenbegrenzung 0as Ausgangssignals die- Anspruch 1,
dadurch gekennzeichnet, daB das        ser Filterschaltung zugefuhrtwird;
einen weiteren Ruckkopplungskammerfilter (37) einen Eingangs-
Koeffizientenmultiplikator (78), der in Serie mit anschlug (31) aufweist,
dem ein Eingangssignal   65   einer Eingangsseite oder einer Ausgangsseite
der    27              EP 0147073 B1                      28 ing a
subtraction between an input video signal      zugefuhrt wird, des ein
Videoeingangssignal is and an output video signal of a predetermined
dessen Rauschanteil zu vermindern ist. odor des circuit in which said
feedback type comb filter and  in Videoausgangssignal der Ausgbeichsdchal-
said equalizer circuit are coupled in series; a filter  tung 138) ist; die
Verz~gerungsschaltung (33); circuit (51, 52) for dividing a frequency band
of an    5    eine Operationsschaltung (34) zum Ausffihren output signal of
said subtracting circuit (41) into  einer Addition oder einer Subtraktion
zwischen two frequency bands so' as to obtain a high-       dem
Videoausgangssignal der Verz6gerungs- frequency component and a
low-frequency com-       schaltung und dem dem EingangsanschluB zuge-
ponent; a clipping circuit (53) supplied with the  ffhrten
Videoeingangssignal; die Rfickkopp- high-frequency component obtained from
said   10  lungsleitung, der sin Ausgangssignal der Opera- filter circuit,
for only passing a signal having a  tionsschaltung zum Herausfiltern einer
Hochfre- level which is larger than a clipping level of said
quenzkomponente aus dem Ausgangssignal der clipping circuit; adding means
(54, 55) for adding  Operationsschaltung und zur Multiplikation die- the
low-frequency component obtained from said     ser Hochfrequenzkomponente
mit einem Koeffi- filter circuit, an output signal of said clipping    15
ziinten zugefuhrt wird; und eine Additionsschal- circuit, and the output
signal of said predeter-  tung (32) zum Addieren eines Ausgangssignals
mined circuit; and an output  terminal (56)        der ROckkopplungsleitung
und des Eingangssi- through which an output signal of said adding
gnalsdasdem Eingangsanschlugzugefuhrtwird, means is produced as an output
video signal.       und zum Zufihren eines Ausgangssignals zu der 9. A
noise reduction circuit as claimed in Claim    20   Verzogerungsschaltung,
wobei ein Videosignal 8, characterized in that said feedback type comb
mit einer Kammfiltercharakteristik von einer Ein- filter (37) comprises an
input terminal (31) applied  gangsseite oder als ein Ausgangssignal der
Ope- with an input signal, said input signal being an   rationsschaltung
erhalten wird. input video signal of said equalizer circuit; said  3.
Rauschverminderungsschaltung   nach delay circuit (33); an operation
circuit (34) for   25   Anspruch 1, dadurch gekennzeichnet, dag das
performing an addition or a subtraction between    ROckkopplungskammfilter
(71) einen Eingangsan- the output video signal of said delay circuit and
schluS (31) aufweist, dem sin Videoeingangssi- the input signal applied to
said input terminal    gnal wugefuhrt wird, dessen Rauschanteil zu ver- *
said feedback path supplied with an output signal  mindern ist; die
Verz6gerungsschaltung (33); of said operation circuit, for filtering a
high-   30   eine Operationsschaltung (34) zum Ausfuhren frequency
component of the output signal of said   einer Addition oder einer
Subtraktion zwischen operation circuit and for multiplying a coefficient
dem  Videoausgangssignal der Verz6gerungs- to the high-frequency component;
and an adding   schaltung   und  deo.  Videoeingangssignal, circuit  (32)
for adding an output signal of said  welches dem EingangsanschluB zugefuhrt
wird; feedback path and the input signal applied to said   35   die
ROckkopplungsleitung, der sin Ausgangssi- input terminal, and for supplying
an output signal  gnal der Operationsschaltung zugefuhrt wird, to said
delay circuit, a video signal having a curb  wobei die ROckkopplungsleitung
die Hochpag- filter characteristic being obtained from -an input  oder
Bandpalfilterschaltung (35) zum Herausfil- side or an output signal of said
operation circuit.  tern einer vorbestimmten Frequenzkomponente 40   aus
dem Ausgangssignal der Operationsschal- Patentansprfiche
tung, ferner einen ersten Begrenzer (72), dem im wesentlichen sin
Ausgangssignal der HochpaS- 1. Rauschvermind-rungsschaltung  fur ein
oder Bandpa~filterschaltung (35) zugefuhrt wird Videosignal, welche
Rauschverminderungsschal-     zur Amplitudenbegrenzung eines Amplitudenan-
tung sin Ruckkopplungskarmmfilter (37, 71), in   45   teils, der gr6ger als
sin Begrenzungspegel des dem sin Videoausgangssignal von siner Verzoge-
ersten Begrenzers ist, und den Koeffizientenmulti- rungsschaltung (33), die
ein Videosignal um eine   plikator (36) aufweist, der in Soris zu einer
Ein- oder zwei Horizontalabtastperioden verzogert,      gangsseite oder
einer Ausgangsseite des ersten uber sine Ruckkopplungsleitung auf sine
'Ein-      Begrenzers zurn Multiplizieren sines Koeffizienten gangsseite
der Verzogerungsschaltung ruckge-   so   geschaltet ist; und sine
Additionsschaltung (32) koppelt wird, und eine Ausgleichsschaltung (38,
zum Addieren sines Ausgangssignals der Ruck- 



75) aufweist, die in Serie zum ROckkopplungs-      kopplungsleitung und des
Videoeingangssignals, kammfilter geschaltet ist, dadurch gekennzeich-
welches dem Eingangsanschlug zugefuhrt wird, net, daB die
Ruckkopplungsleitung sine Hochpag-    und zum Zufuhren sines
Ausgangssignals zu der oder eine BandpaBfilterschaltung (35) und einen   55
Verzogerungsschaltung; und dal  sine Aus- Koeffi-ientenmultiplikator (36)
aufweist, die in   gleichsschaltung (75) eine Filterschaltung (76) Serie
geschaltet sind, und daB die Ausgleichs-     aufweist, der sin
Ausgangssignal des ROckkopp- schaltung sine Frequenzcharakteristik
aufweist,   lungskammfilters zum Herausfiltern einer vorbe- die
komplementir zur Einhullungskennlinie einer    stimmten Frequenzkomponente
zugefuhrt wird; Frequenzcharakteristik des RNckkopplungbsamm-   60   einen
zweiten Begrenzer (77), dem im wesent- filters ist.
lichen sin Ausgangssignal der Filterschaltung zur 2.
Rauschverminderungsschaltung   nach         Amplitudenbegrenzung oes
Ausgangssignals die- Anspruch 1, dadurch gekennzeichnet, daB das        ser
Filterschaltung zugefuhrt wird; einen weiteren Ruckkopplungskarnmerfilter
(37) einen Eingangs-    Koeffizientenmultiplikator (78), der in Serie mit
anschluB (31) aufweist, dem sin Eingangssignal   65   einer Eingangsseite
oder einer Ausgangsseite der 1 .    29s             EP 0147073  B1
30 ..-  rschaltung geschaltet ist oder in Serie zu    zweiten Begrenzers
(72) ist, und den ersten Koeffi- siner Ausgangsseite des zweiten Begrenzers
(77)    zientenmultiplikator (36) aufweist, der in Seris zu geschaltet ist
zum Multiplizieren eines Koeffizien-  einer Eingangsseite oder einer
Ausgangsseite des ten; sine Substrahierschaltung (79) zum Ausfuh-
zweiten Begrenzers geschaltet ist zum Multiplizie- ron einer Subtraktion
zwischen dem Ausgangssi-    5    ren sines Koeffizienten; und eine
Additionsschal- gnal des Ruckkopplungskammfilters und einem        tung
(32) zum Addieren sines Ausgangssignals Ausgangssignal einer speziellen
Schaltung, die     der Rflckkoppiungsleitung und des Videoein- aus der
Filterschaltung, dom zweiten Begrenzer     gangssignals, welches dem
EingangsanschluB und dem weiteren Koeffizientenmultiplikator (78),
zugef'hrt wird, und zum ZufOhren sines Aus- die in Serie geschaltet sind,
gebildet ist; und    t0   gangssignalsazu der Verz6gerungsschaltung; und
einen AusgangsanschluB (80), an dem sin Video-     daB die
Ausgleichsschaltung (75) sine Filterschal- ausgangssignal dieser
Subtrahierschaltung vor-    tung (76) aufweist, der sin Ausgangssignal der
liogt.                                             zweiten
Subtrahierschaltung (74) zum Herausfil- 4. Rauschverminderungsschaltung
fur sin         tern einer vorbestimmten Frequenzkomponente Videosignal,
dadurch gekennzeichnet, daB die   15   zugr'.Chrt wird; eonen dritten
Begrenzer (77), dem Rauschverminderungsschaltung sin ROckkopp-        im
wesentlichen sin Ausgangssignal der Filter, lungskammfilter (71) aufweist,
in dom sin Video-   schaltung (76) zur Amplitudenbegrenzung des
ausgangssignal einer Verzogerungsschaltung         Ausgangssignals der
Filterschattung zugefOhrt (33), die sin Videosignal mit einer oder zwei
wird; eonen zweiten Koeffizientenmultiplikator Horizontalabtastperioden
verz6gert, auf sine Emn-   20   (78), der in Soris zu einer Eingangsseite
odor einer gangsseite der Verz6gerungsschaltung durch         Ausgangsseite
der Filterschaltung oder in Serie sine ROckkopplungsleitung rickgekoppelt
ist,       zu einer Ausgangsseite des dritten Begrenzers wobdi die
R0ckkopplungsleitung sine HochpaB-       geschaltet ist, zum Multiplizieren
sines Koeffizien- odor BandpaBfilterschaltung  (35) und einen        ten;
sine dritte Subtrahierschaltung (79) zum osten Koeffizientenmultiplikator
(36) aufweist,  25   Ausfulhren einer Subtraktion zwischen dem Aus- die in
Serie geschaltet sind; und daB die Rausch-  gangssignal der zweiten
Subtrahierschaltung (74) verminderungsschaltung sine erste Subtrahier-
und einem  Ausgangssignal einer speziellen schaltung (41) zum Subtrahieren
sines Videoaus-    Schaltung, die aus der Filterschaltung, dem drit-
gangssignals des ROckkopplungskammfilters von      ten Begrenzer und dem
zweiten Koeffizientenmul- rirwm Eingangssignal des ROckkopplungskamm-   30
tiplikator, die in Soris geschaltet sind, gebildet ist; filters sufweist;
ferner einen ersten Begrenzer (73)  und einen AusgangschluB (80), an dem
sin Video- zur Amnplitudenbegrenzung sines Ausgangssi-
ausgangssignal der dritten Subtrahierschaltung gnats der ersten
Subtrahierschaltung; oins zweite  vorliegt. Cbnev~t cheulnl'n   urnm
Subtrahiersn sines       6.   Rauschverminerungsschaltung   nach
Ausgangasignals des ersten Begrenzers von dem    35   Anspruch 1, dadurch
gekennzeichnet, daB die Eingangssignal des Rdckkopplungskammfilters;
Rauschverminderungsschaltung sine Subtrahier- und .ine Ausgleichsschaltung
(75), der sin Aus-    schaltung (41) zum Ausfdhren einer Subtraktion
gangasignal der zweiten Subtrahierschaltung        zwischen einem
Videoeingangssignal und einem zugefdhrt wird, und die sine
Frequenzcharakteri-   Videoausgangssignal einer vorbestimmten Schal- stit
auhfeist die komplementir zu der EinhOl-  40   tung aufweist, in der das
ROckkopplungskammfil- lungskennlinie einer Frequenzcharakteristik des
ter und die Ausgleichsschaltung in Seri geschal- ROckkopplungskammfilters
lat.                     tot sind; ferner sine Spitzenbegrenzungsschal- 5.
Rauschvermindarungsschaltung   nach         tung (42). der sin
Ausgangssignal der Subtrahier- Anspruch 4, dadurch gekennzeichnet, daB das
schaltung (41) zugefdhrt wird und die nur sin Ruckkopplungskammfilter (71)
eine Eingangsan-   45   Signal durchla~t, welches einen Pegel aufewist,
schlull (31) aufweist, dom sin Videoeingangssi-    der grober als sin
Begrenzungspegel der Spitzen- gnal, dessen Rauschanteil zu vermindern ist,
begrenzungsschaltung ist; sine ersten Addier- rugefthrt wird; die
Verzogerungsschaltung (33);    schaltung (43). zum Addieren sines
Ausgangssi- sine Operatlonsschaltung (34) zum Ausfuhren        gnals der
Spitzenbegrenzungsschaltung und des 



einer Addition oder einer Subtraktion zwischen   50   Ausgangssignals der
vorbestimmten Schaltung; demn Videoausgangassignal der Verz6gerungs-
und einen Ausgangsanschlug (39), an dem sin schallung und dem
Videoausgangssignal der Ver-     Ausgangssignal der ersten Addierschaltung
als z6gerungsschaltung und dem Videosingangssi-        sin
Videoausgangssignal erzeugt wird. gnal, wolches dem EingangsanschluB
zugefuhrt         7.   Bauschverminderungsschaltung   nach wird; die
Rukkopplungsleitung, der sin Aus-   ss   Anspruch 6, dadurch
gekennzeichnet, daB das gangssisnal der Operationsschaltung zugef0hrt
Ruckkopplungskammfilter (37) einen Eingangsan- wird, wobei die
ROckkopplungsleitung die Hoch-     schluS (31) aufweist, dem sin
Eingangssignal paB- oder Bandpalfifterschaltung (35) zum Her-     zugefuhrt
wird, das sin Videoeingangssignal ist, ausfiltern einer vorbestimmten
Frequenzkornpo-     dessen Rauschanteil zu reduzieren ist, oder ein nente
des Ausgangssignals der Operationstbhal-   60   Vidaoausgangssignal der
Ausgleichsschaltung tung, einen zweiten Begrenzer (72), dem  im
(30); ferner die Verz6gerungsschaltung (33), sine wesentlichen sin
Ausgangssignal der Hochpag-       Operationsschaltung (34) ;um Ausfuhren
einer oder Bandpalfilterschaltung (35) zugefuhrt wird    Addition oder
einer Subtraktion zwischen dem zur Amplitudenbegrenzung eines Amplitudenan-
Videoausgangssignal der Verzogerungsschaltung teils, der grn6er als sin
Begrenzungspegel des   65   und dem Eingangssignal, welches dem Eingangs-
1B    31d~n  diE~ckP            147g07 gniSIne3od          2 J1III 1ILt llR
IIIU ans&.wmB zugefrhr wird; und die Ruckkopplungs-     gnal mit einer
Kammfiltercharakteristik von einer leitunfg. der sin Ausgangssignal der
Operations-   Eingangsseite odor als ein Ausgangssignal der schaltung zumn
Herausfiltem einer Hochfrequenz-    Operationsschaltung erhalten wird.
komponente des Ausgangssignals der Opera- tionsschaltung und zum
Multiplizieren der Hoch-    5    Revendliations frequenzkomponente mit
einem Koeffizienten zugeffuhrt wird; und sine zweite Addierschaltung     1.
Circuit r6ducteur de bruit pour un signal (32) zum Addleren oines
Ausgangssignals der        video, compronant un filtre on peigne du type 3
ROckkopplungsleitung und des Eingangssignals,      reaction (37, 71) dans
lequel un signal vid6o de welches dom EingangsanschluB zugefihrt wird,   to
sortie d'un circuit 3 retard (33) qui retards un und zum Zufuhren sines
Ausgangssignals zu der      signal video d'une ou deux p6riodes de balayage
Verz6gerungsschaltung, wobel sin Videosignal       horizontal, est ramen6 a
l'entreo du circuit a mit einer Kammfiltercharakteristik von einer Ein-
retard (33) par un circuit de reaction, et un circuit gangsseite odor als
sin Ausgangssignal der Ope-    6galiseur (38, 75) monte en sorie avec to
filtre en rationsschaltung erhalten wird.              15   peigne du type
a reaction (37, 71)t caracterise en 8.   Rauschverminderungsschaltung
nach         ce quo le chemin de reaction comprend un filtre Anspruch 1,
dadurch gekennzelchnet, daR die        passe-haut ou passe-bands (35) et un
multiplieur Rauschverminderungsschaltung sine Subtrahier-      A
coefficient (36) Montes on serie, le circuit egali- schaltung (41) zum
Ausfihren einer Subtraktion     seur (38, 75) ayant une courbs de reponse
en zwischen olnem Videoeingangssignal und sinem    20   frequence
complimentaire d'une courbo enve- Vldeoausgangssignal elnervorbestimmten
Schal-     loppe d'une courbe de reponse en frequence tung, in der des
ROckkopplungskammerflilter und    dudit filtre en peigne. die
Ausegischsschaltung in Serie geschaltet sind,   2. Circuit riducteur de
bruit salon la revendica- aufwdist: fsmer sine Filterschaltung (51, 52) zum
tion 1, caracterise en ce quo le filtre en peigne du Ataftollen sines
Frequenzbandes sines Ausgangs-   25   type a reaction (37) comprend une
borne d'entrne signals der Subtrahierschaltung (41) in zwei Fre-  (31) A
laquelle est applique un signal d'entree, ce quenzbander. so daB sine
Hochfrequenzkompo-        signal d'entree etant un signal video d'entree
qui nente und sine tiefe Frequenzkomponente erhal-     doit etre debarrasse
du bruit qu'il contient ou un ten werden; sine Spitzenbegrenzungsschaltung
signal video de sortia du circuit egaliseur (38); le (53). der die von der
Filterschaltung erhaltene   30   circuit a retard (33); un circuit
d'operation (34) Hoch:frequenzkomponente zugeftlhrt wird und die    pour
executer une addition ou une soustraction nur ein Signal mit einem Pagel
durchlaBt. der      entre le signal video de sortie du circuit a retard
groBer als ein Begrenzungspegel der Spitzenbe-    (33) et le signal video
d'entreo applique a la borne grenungavooltung ist :wne Aidilervorrichtung
d'entree (31); ledit chemin deorr'ction, auquel-est (54, 551 zum Aduweron
dertaefen Frequenzkompo-   A    applique le signal de sortie du circuit
d'operation nonts, die von der Filterschaltung geliefert wird,  (34) pour
filtrer une composante a frequences sines Ausgangssignals der
Spitzenbegrenzungs-      ilovees du signal de sortie de ce circuit d'opera-
schaltung und des Ausgangssignals von der vor-    tion (34) et pour
multiplier par un coefficient cette bestimmten Schaltung; und sine
Ausgangsan-         composante A frequences olevies; et un circuit schluB
(56). an dem  sin Ausgangssignal der   40   additionneur (32) pour
additionner le signal de Addiervorrichtung als ein Videoausgangssignal
sortie dudit chemin de reaction et le signal d'en- enreugt wird.
trie applique A la borne d'entree (31), et pour 9.
Rauschvorminderungsschaltung   nach         fournir un signal de sortie au
circuit a retard (33), Anspruch 8, dadurch gL'..nnzeichnet, daB das
un signal video ayant une caracteristiquecorres- ROckkopplungskammfilter
(37) enen Eingangsan-   4S   pondant A un filtre en poigne etant obtenu a
schluB (31) aufweist, dem sin Eingangssignal      l'entree ou a la sortie
du circuit d'operation (34). zugefihrt wird. watches ein
Videoeingangssignal     3. Circuit reducteur de bruit solon la revendica- 



ist. deoen Rauschanteil zu reduzieren ist, oder   tion 1, caracterise en ce
quo le filtre en peigne du ein Vidsoausgangssignal der Ausgloichsschal-
type A rbaction (71) comprend une borne d'entrne tung; die
Verz6gerungsschaltung (33); sine Ope-   50   (31) 3 laquelle est applique
un signal video d'en- rationsachaltung (34) zurn Ausfuhren einer Addi-
tree qui doit etre debarrasse du bruit qu'il tion odor einer Subtraktion
zwischen dom Video-    contient; le circuit A retard (33); un circuit
d'opera- ausgangasignal der Verz6gerungsschaltung und       tion (34) pour
executer une addition ou une dem Eingangssignal, das dom EingangsanschluS
soustraction entre le signal video de sortie du rugefi~hrt wird; die
ROckkopplungsleitung, der ein   55   circuit A retard (33) et le signal
video d'entrne Ausgangssignal der Operationsschaltung zum         applique
a Ia borne d'entrne (31); ledit chemin de Herausfiltern einer
Hochfrequenzkomponente des     reaction auquel est applique le signal de
sortie du Ausgangssignals der Operationsschaltung und        circuit
d'operation (34), ce chemin de rnaction zum Multiplizieren der
Hochfrequenzkomponente      comprenant le filtre passe-haut ou passe-bande
mit einem Koeffizienten zugefuhrt wird; und ine   60   (35) pour filtrer
une composante 3 frequences Additionsschaltung 132) zum Addieren eines Aus-
elevees diterminde du signal de sortie du circuit gangssignals der
Ruckkopplungsleitung und des      d'operation (34), un premier !imiteur
(72) auquel dern EingangsanschluB zugefthrten Eingangssi-      est applique
essentiellement le signal de sortie du gnals, und zum Zufuhren eines
Ausgangssignals     filtre passe-haut ou passe-bande (35) pour elimi- zu
der Verzogerungsschaltung, wobei ein Videosi-   65   ner quo partie
d'amplitude qui est plus grande 17    33               EP  0147073  Bi
34        C    L  M    S aOuun niveau de limitation du premier limiteur
circuit d'op6ration (34). ce chemin de rMaction -), et le multiplieur a
coefficient (36) mont6 en      comprenant le filtre passe-haute ou
passe-bands s6rie avec l'entrie ou la sortie de ce premier         (35)
pour filtrer une composante de frequences limiteur (72) pour appliquer un
coefficient; et un     d6terminees du signal de sortie du circuit d'opd-
circuit additionneur (32) pour additionner le    5    ration (34), un
deuxibme limiteur (72) auquel est signal de sortie dudit chemin de reaction
et le        applique essentiellement le signal de sortie du signal vid6o
d'entree applique a ;a borne d'entr6e     filtre passehaut ou passe-bande
(35) pour elimi- (31) et pour fournir un signal de sortie au circuit a  ner
une partie d'amplitude qui est sup6rieure a un retard (33); et en ce que le
circuit egaliseur (75)    niveau de limitation de ce deuxieme limiteur
(72). comprend un filtre (76) auquel est appliqu6 le   to   et le premier
multiplieur a coefficient (36) monte signal de sortie du filtre en peigne
du type a         en s6rie avec l'entr6e ou la sortie du deuxieme reaction
(71) pour filtrer une composante de           limiteur (72) pour appliquer
un coefficient; et un frequence d6termin6e; un deuxieme limiteur (77)
circuit additionneur (32) pour additionner le auquel est appllqu6
essentiellement le signal de       signal de sortie dudit circuit de
rsaction et le sortie du filtre (76) pour limiter l'amplitude du    5s  s;
gnal vid6o d'entrse applique a la borne d'entr6e signal de sortie de ce
filtre; un autre multiplier a   (31) et pour fournir un signal de sortie au
circuit a coefficient (78) monte en s6ris avec lentree ou la   retard (33);
et en ce que le circuit 6galiseur (75) sortie du filtre (76) ou avec la
sortie du deuxieme    comprend un filtre (76) auquel est appliqu6 le
limiteur (77) pour appliquer un coefficient; un        signal de sortie du
deuxieme circuit soustracteur circuit soustracteur (79) pour ex6cuter une
sous-   20   (74) pour filtrer une composante de frequence traction entre
le signal de sortie du filtre en peigne  d6termin6e; un troisieme limiteur
(77) auquel est du type a r6action (71) et un signal de sortie d'un
essentiellement applique le signal de sortie du circuit sp6cifique, ce
circuit specifiquee tant forme  filtre (76) pour limiter en amplitude le
signal de par le filtre (76), le deuxieme limiteur (77) et       sortie de
ce filtre; un deuxieme multiplier a l'autre multiplier a coefficient (78).
qui sont   25   coefficient (78) monte en serie avec l'entr6e ou Is mont6s
en serie; et une bome de sortie (80) a          sortie du filtre (76) ou
avec la sortie du troisieme laquelle le signal de sortie du circuit
soustracteur  limiteur (77) pour appliquer un coefficient; un (79) est
obtenu.                                      troisieme circuit soustracteur
(79) pour executer 4. Circuit reducteur do bruit pour un signal         une
soustraction entre le signal de sortie du Yideo, comprenant un filtre en
peigne du type A    30    deuxieme circuit soustracteur (74) et le signal
de reaction (71) dans lequel un signal video de sortie   sortie d'un
circuit specifique, ce circuit sp6cifique d'un circuit a retard (33), qui
retarde un signal     etant form6 par le filtre (76), le troisieme limiteur
vid6o d'une ou deux pdriodes de balayage hori-         (77) et le deuxieme
multiplieur A coefficient (78) zwitcl,~   i~t a~imne i entree du circuit a
retard     montes en s6rie; et une borne de sortie (80) A (33) par un
chemin de r6action, caracterise en ce    35   laquello le signal vid6o de
sortie du troisieme que ce chemin de reaction  comprend un filtre
circuit soustracteur (79) est obtenu. passe-haut ou passe-bande (35) et un
premier            6. Circuit r6ducter de bruit selon Ia revendica-
multiplier A coefficient (36) montes en serie, et     tion 1, caracterise
en ce qu'il comprend un circuit que ledit circuit reducteur de bruit
comprend un      soustracteur (41) pour executer une soustraction premier
circuit soustracteur (41) pour soustraire   40   entre un signal video
d'entree et un signal video le signal video de sortie du filtre en peigne
du      de sortie d'un circuit determine dans lequel le w'   type A
reaction du signal d'entree de ce filtre on      filtre en peigne du type a
reaction (71) et le circuit peigne; un premier ';miteur (73) pour limiter
6galiseur (75) sont montes en ssrie; un circuit l amplitude du signal de
sortie du premier circuit    screteur (42) auquel est appliqu6 le signal de
soustracteur (41); un deuxiome circuit soustrac-   45   sortie du circuit
soustracteur (41) pour no laisser 



tour (74) pour soustraire le signal de sortie du       passer qu'un signal
ayant un niveau superieur A premier limiteur (73) du signal d'entrne du
filtre     un niveau d'ecretage du circuit ecreteur (42); un en poigne du
type a reaction (71); et un circuit .     premier circuit additionneur (43)
pour additionner egaliseur (75) auquel est appliqu6 le signal de       le
signal de sortie du circuit ecreteur (42) et le sortie du deuxiome circuit
soustracteur (74), ce    so   signal de sortie dudit circuit determine; et
une circuit egaliseur ayant une courbe de reponse en       borne de sortie
(44) A laquelle le signal de sortie frequence complementaire de la courbe
enve-           du premier circuit additionneur (43) est obtenu loppa de la
courbe do roponss en frequence du         comms signal vid6o de sortie.
filtre en peigne du type A r6action (71).               7. Circuit
reducteur de bruit selon la revendica- 5. Circuit reductsur do bruit solon
la revendica-   55   tion 6, caracterise en ce quo le filtre en peigne du
tion 4. caracteriso en ce que le filtre en peigne du   type A reaction (37)
comprend une borne d'entree type a r6action (71) comprend une borne
d'entree       (31) A laquelle est appliqub un signal d'entree, ce (31) A
laquelle est appliquo un signal video d'en-    signal d'entr6e etant un
signal vid6o d'entree qui trss qui doit etre debarrasse du bruit qu'il
doit etre debarrasse du bruit qu'il contient ou un contiont; le circuit A
retard (33); un circuil o op6ra-   60   signal vid6o de sortie du circuit
egaliseur (38); le tion (34) pour executer une addition ou une
circuit A retard (33); un circuit d'operation (34) soustraction entre le
signal vid6o de sortie du        pour executer une addition ou une
soustraction circuit a retard (33) et le signal video d'entree      entre
le signal video de sortie du circuit A retard appliqu6 A la borne d'entr6e
(31); ledit chemin de     (33) et le signal d'entree applique a la borne
reaction auquel est applique le signal de sortie du    65    d'entree (31);
et un chemin de reaction auquel est    35.             EP 0147073 B1
36 a;jiqu6 le signal de sortie du circuit-d'op6ration  pour additionner la
composante A f    _iquences ('pour filtrer une composante 3 fr6quences
basses obtenue 3 la sortie du filtre (51. 52). lo 6tev6es du signal de
sortie du circuit d'opdration  signal de sortie du circuit 6creteur (53) et
lo signal (34) et pour appliquer un coefficient A cotte      de sortie
dudut circuit d6termin6; et uno borne de composante  A  frequences 6lev6es;
et un    5    sortie (56) A laquelle le signal de sorie des deuxieme
circuit additionneur (32) pour addition-  moyons d'addition (54, 55) est
obtenu sous I ner le signal de sortie dudit chomin de reaction et  forme
d'un signal vWideo de sortie. le signal d'entree appliqu6 A la borne
d'entree (31)  9. Circuit reducteur de bruit selon Is revendica- et pour
fournir un signal de sortie au circuit i    tion 8. caracterise on ce que
lo filtre en peigno du retard (33). un signal vid6o ayant une caract6risti-
10  type A r6action (37) comprend une borne d'entr6e quo correspondant 3 un
filtre en peigne 6tant      .(31) 3 1aquelle est appliqud un signal
d'entr6e, co obtenu 3 I'entr6o ou A la sortie du circuit d'op6ra-  signal
d'entree etant le signal vid6o du circuit tion 134).
6galisour (38); le circuit 3 retard (33); un circuit 8. Circuit r6ducteur
de bruit selon la revendica-  d'operation (34) pour executer une addition
ou tion 1, caract6ris6 en ce qu'il comprend un circuit  15   une
soustraction entre le signal vid6o de sortie du soustractour (41) pour
executer une soustraction   circuit A retard (33) t le signatdentr6e
appliqu6 a entre un signal vid6o d'entree et le signal video de  la borne
d'entree (31); ledit chemin de r6action sortie "'un circuit d6termin6 dans
lequel le litre  auquel est appliqu6 1e signal de sortie du circuit en
peigi. _u type 3 r6action (37) et le circuit    d'operation (341 pour
filtrer une composante A 6gallsour (38) sont mont6s en srie; un filtre (51,
20   frequences elevies du signal de sortie de ce 52). pour diviser uno
bande de fr6quences du       circuit d'operation (34) et pour appliquor un
coef- signal de sortie du circuit soustracteur (41) en   ficient  cotte
composante A frequencee lev6es; et deux bandes de fr6quences de fagon A
obtenir       un circuit additionneur (32) pour additionner le une
composante a fr6quences 6levees et une         signal de sortie dudit
chemin de r6action et le composante A fr6quences basses; un circuit 6cre-
25   signal d'entrde appliqu6 A la borne d'entr6e (31) et tour (53) auquel
est appliqu6e la composante a     pour foumir un signal de sortie au
circuit A retard fr6quences 6levees obtenue a Ia sortie du filtre   (33).
un signal video ayant une caracteristique de (51, 52) pour no laisser
passer qu'un signal ayant  filtre en peigne 6tant obtenu a l'entr6o ou a la
un niveau sup6rieur A un niveau d'6cretage du      sortie du circuit
d'op6ration (34). circuit ecreteur 53; des moyens d'addition (54.55)   30
35 40 45 50 55 65 19    


