
EP O 19 193 B1 K~cription The present invention relates to reducing both
noise and one of the chrominance or luminance components of a video signal.
5     The use of recursive filters for reducing noise in video signals is
relatively well known. Video recursive filters typically consist of a frame
memory, two scaling circuits and an adder circuit. Incoming or current
video signal is scaled by one of the scaling circuits and the scaled video
signal is applied to one input port of the adder. A signal delayed by
substantially one frame period from the output of the frame memory is
scaled in the other of the scaling circuits and applied to a second input
port of the adder. Video signal sums to  produced by the adder are coupled
to the input of the frame memory and represse.. noise-reduced video. The
foregoing description applies if the video signal is a monochrome or
luminance signal. If the video signal is a chrominance component of
composite video a signal chrominance phase inverter must be interposed
between the adder circuit and the frame memory. Finally, if the video
signal to be processed is composite video, and the desired system output
signal is noise-reduced composite video signal, then 15  circuitry must be
inserted between the adder and frame memory to invert the phase of the
chrominance component only, of the noise-reduced composite video signal. An
example of this type of video recursive filter is disclosed in
US-A-4,064,530 entitled "Noise Reduction System For Color Television". A
recursive filter, which does not have provision for chrominance phase
inversion, and to which composite video is applied tends to produce a noise
reduced luminance component with a small amount of 20  residual chrominance
contamination afterthe occurrence of a number of frame periods in which
there is no inteiframe image motion. Thus, a video recursive filter may be
employed to partially separate the luminance component from composite video
signal for non-moving images. Such a system has limited utility. The
present Invention is defined in the appended claims. One embodiment of the
present Invention provides luminance/chrominance separation from "i
composite video signal without residual cross components using a recursive
filter system. Another embodiment adaptively controls a
luminance/chrominance separating recursive filter to rapidly reach steady
state operation following cessation of interframe image motion. Afurther
embodiment of the invention comprises a video signal recursive filter
system which includes a dJea or storage device for storing a noise-reduced
video signal and a summing device for adding a 30  portion of the stired
signal to a portion of the current or incoming video signal to produce
noise-reduced video signal. A signal combining circuit is arranged to
subtract a further portion of current video signal from the noise-reduced
video signal to. produce a noise-reduced video signal having a
predetermined component of the video signal substantially eliminated. The
invention will now be described by way of example with reference to the
accompanying drawings s5 In which: FIGURES 1-3 are block diagrams of
alternate embodiments of noise recursive filter systems embodying the
present invention; and FIGURE 4 Is a block diagram of exemplary circuitry
for generating scale factors for application to the scaling circuits in
FIGURES 1-3. 40     Although the noise reducing system of the invention is
useful for processing video signals developed In accordance with
conventional TV signal standards, with e.g. appropriate selection of memory
size, the Invention will be described as applied to the NTSC television
standard. It is to be understood that the system may be Implemented in
either the analog or the digital domain, however, a digital implementation
of the system will be described. In the drawing, interconnections
constructed with broad arrows represent multiconductor connections for
parallel-bit digital signals. Interconnections drawn with narrow arrows
represent single conductor connections. Referring to FIGURE 1, digital
video signal to be processed is applied to input port 10 and noise reduced
signal Is available at output port 28. The input video signal may be
baseband composite video signal from an analog-to-digital converter (not
shown) or it may be, for example, luminance signal with so  incompletely
cancelled chrominance signal therein. For either Input signal the output
signal is noise- reduced luminance signal with the chrominance component
removed. The Input video signal at input port 10 is coupled to a scaling
circuit 14 which scales the input video signal by a factor (1-K). The
scaled input signal is coupled to one input port of adder I8. The output
port o adder 18 is coupled to the input port of a delay or memory device 30
which delays signal by substantially ss one frame period wherein a frame
comprises two fields of NTSC video signal. Delayed signal from memory 30 is
coupled to scaling circuit 16 which scales the delayed signal by a factor
K. The scaled and delayed signal is applied to a second input port of adder
18. The delay period provided by memory 30 is selected so that the two
signals applied to adder 18 are separated in time by precisely one frame
period (or a multiple of frame periods). 60    If the signals at input port
10, the output port of adder 18 and the output port of memory 30 are
designated SA, Ss and Sc respectively, then the signal Ss is given by SO =
(1-K)SA+KSc.                            (1) 



65 The signal Sc is equal to the signal S* generated during the previous
frame period. Thus, if the current 2    EP 0196193 51 frame is designated
from n, and the current signal, So, is written as S., then the signal Sc is
equal to the signal Sml,..1. The signal S(,.-1, is given by the equation
Sam-,) = (1-K)SpM,)+KSc(n.,) 5                                    m=
(1-K)SAjl)+KS*(I,2)                       (2) and the signals Se1.-11 may
be expressed in similar fashion. Substituting the values of Sc...m) into
equation (1) produces the result 0o               S. =
1-K)SA,+K(1-K)S^4_,,+K'(1-K)S-2i+ ...- KI(I-K)S..i_)+ ...    (3) If the
Input signal SA Is composite video signal, it consists of luminance, Y.
chrominance, C and noise, N, components so that the signal SA is more
properly represented s'                                     SA  YA+CA+N'-'
(4) and each component should be evaluated separstelyi"th respect to
equations 1)-3). The luminance component, for a given pixel, In the absence
of iteifr'ame motion, has in fat the same value from frame to frame.
Substituing the Y component of the s.mples: fr S in equation (3), and since
all of the Ya, 20 samples will be equal for no motion' qn allan (3) rduceg
to ; -YJi.-KM1*+K  +K2+K + .. .)                      (5) As n gets large,
the series reduces to 11(1-K) and equation (5) becomes '.  'Y-1-KUY(i-K)  Y
YA.                       (6) .-  The hominance component Is 180 degreas
out  pe from frame to frame. If values for the chromina  component Ch  sub
'fit    tie sample value aS in equation (3) the polarity of the terms sO
In the aries altenate. For the chrominance compbneht e~ uaton (3) reduces
to ;:   CAd d-K)(l-K+      .K. K"+...).                - (7) In the limit
asthe number K' terms approach Infinity the series with altratingsigns
tends towards the 3s valuie 111+10. Substituthj this value for thefseriesn
Ineution ().'In the limit becomes the chrominance com;ponent-
. ;. * ^ ; r ; ~~~~C., my.  tQI-.,~                           . i) A.;
~~~~~~~~~- which for K approaching1 becomes small but Is significanitfif
6-contaminates a luminance signal. oNois Is considered hie   n      noise
sanple 'fror framne to frame are not coherent regardless of the state of
interfram'ei me'moidon or non-motion. The assumption Is made thatthe noise
components of Ial of the ampie hai arbaqual RMS values. Noise power adds as
the sum of the squares of tw d* ro    nos     p       nd the RMS amplitude
is theisquare root of the sum of the squares The noise value N. is
determined by subatitiiting the noise component samples into equation (3)
with each term squared. After simplifying, the result'is -NORMS) =
N(RMS(1-K)V1 +K'+K4+K'+Kb.                   (9) The series under the
radical for n large approaches the value 111 -K') so that equation (9)
reduces to 50 NO(RMS) = N(RMS)17-K)(1+-K).                      (10) The
luminance signal to.: noise improvement at point 8 in the FIGURE 1 circuit
approaches ' V(11T tFK'which is large for K approaching 1. The residual
chrominancesignallis removed from the noise-reduced luminance signal by
combining a portion of the input chrominance component with the
noise-reduced signal. This is accomplished in the FIGURE 1 circuit by
applying the Input signal at port 10 to the filter 20 which passes only
those signal components in the band of frequencies normally occupied-by
chrominance signal. The chrominance signal from filter 20 is scaled in
element 22 by the factor (K-i)RI( +K) and then combined with the noise
reduced r0 luminance in adder 24. The residual chrominance in the luminance
signal has an amplitude of C,(1-K)(1 1+K) from equation (8) while the
chrominance signal from element 22 is Ci3(K-1)/(1+K) which, when the two
are additively combined, cancel leaving noise reduced luminance. Note that
delay element 26 coupling signal from adder 18 to adder 24 compensates for
sample processing delays incurred, in filter 20. The foregoing analysis
assumed that there was rio interframe image motion. When motion occurs it
is !    '  .   '   ,'  .   :   .   ,~~~    EP 0196 10 B1 generally accepted
that a recursive filter produces undesirable results. In the FIGURE 1
system recursive 



filtering is inactivated when interframe image motion is detected. This is
accomplished by changing the value of K to zero -which effectively
disconnects the feedback from memory 30 and couples input signal from port
10 via adder 18 to adder 24 scaled by the factor "1" and via filter 20 to
adder 24 scaled by the 5  factor "-1". The chrominance component at point B
is in phase with the chrominance component of the signal output of filter
20. The in-phase chrominance from filter 20 is subtracted from the
chrominance component in the signal passed by adder 18 leaving only a
luminance component and a noise component on output bus 28. The FIGURE 1
circuit operates as a band stop filter to eliminate the chrominance
component from the input video signal during motion. to    Band-pass filter
20 is incorporated to provide low-pass filter luminance during motion
intervals. However, during non-motion intervals filter 20 is not necessary
to the circuit. In these intervals, the input signal may be coupled
directly to scaling circuit 22. In this instance the amplitude of the
luminance component at output port 28 is reduced.from the amplitude of the
luminance component of the input signal. The amplutide of the, luminance
component at output 28 can be restored by appropriately .s.
amplifyinjgtheoutptwignal. '''.:' Generallythe signal-to-noise ratio of
video signals is sufficiently acceptable so the viewer will readily
tolerate a time Interval for the system to converge to the desired
signal-to-noise improvement This is not so wfith regardyto hrominance
contamination of luminance signal. The elimination of chrominance should be
realizablb.during the first frame of no image motion. The first frame of no
image motion is defined io0.;0 hereIn aseae periodn i wch the image content
of the current input frame is the same asthe image cotiiiitof
theimmndiiately preceding frame. This criterion is applied on a pixel
basis. In other words, with regard to the o  erall Image there. may be
areas of interframe image motion. However, each pixel. frameo- frame Is
prcessd Independently of all other pixels. The term "frame of no image
motion" thus applrs to each pixe Independently of the condition of motion
or non motion of other pixels. The eliminaton of chrotnance may be
accomplished if the chrominance component at point B is forcedtto converge
to i a steady state value in the first frame of no. motion. This condition
is achieved with A. theueothrev"oIA'ues  of K for scalIng circuits 14 and
16; the first value, Ki, is used during image motion; UieieconaA;jb~l4~45
used dui  the first frame oif.no motion and the third value, KV. is used
for all ' ' ijjff.  n-motion. The vaueof K, is equaltozero to inactivate
the recursive filter part of the sucedn  rmes of nov u             iisaa
o30 syste andto lead Incoming signal directly to the frame memory to insure
that information is available to detect the.esaton of motion. The value of
K, is selected to provide the desired steady state signal-to- . noise
Improvent.'The selection of K3 involves a trade-off:between the extent of
signal-tnoise achteveablIl t h tim,  r equed to achieve-it and also the
subjective difference between the signato- 'noie 'ratio i movin~g image
objects versus-that of non moving image objects. The value VK2 required to
as produce a steady:state chromniance component at point B and consequently
to permit elimination of - :: chrominance in all frames of no motion is
given by :K2i=f 1+Ks3                              (9) 40    Only two
values are required for the scale factor K in the scaling circuit 22 and
these values are zero for otion periods and l% for all non-motion periods.
, .- Thescalefactors are selected at the pixel rate or a small submultiple
of the pixel rate. The values of K ;;i-are. dep etonnterame motion and the
history of interframe motion. Dfferences between the luminance component of
samples from successive frames are an indication that motion or no motion
has occurred between frames. These differences are provided by subtractor
13 having Its minuend and subtrahend Inputs connected to the input port 10
and the output of memory 30. The .X-,. differesare coupled to a motion
detector-scale factor generator 12 which produces the respective scale :
factors for scalIng circuits 14, 16 and 22. All illustrative' motion
detector scale factor generator will be desribed below with reference to
FIGURE 4. so     FIGURE 2 is an altemative recursive filter noise-reducing
system. Input video samples, SA, are applied at Input port 10 and coupled
to subtractor 40. Delayed samples SEP from memory 30, are coupled to a
second Input port of subtctor 40 which produces the difference samples
(SA-SJ). The respective samples i:   and . correspond to like pixels of
successive image frames.. The difference samples (SA-SEJ are applied to a
scaling circuit 48 which produces scaled. difference samples K,.(SA-S.)
where K,,, is a scale so factor. The scaled difference samples and the
delayed samples SE are applied to an adder 50 which produces sample sums SD
given by the equation *S   KII(SA-SE)+S. = K,,, SA+S(1 -K.).
11) 60 During periods of interframe image motion the scale factor K,., is
set to one and from equation (I 1) it is seen that the samples SO are equal
to the input samples SA. After eg. two frame. of no motion the scale factor
K.n is set to a value Km3.. If no motion persists for a relatively large
number of frame intervals it can be shown that the noise component SDN at
the output of adder 50 converges to the value 68 



4    EP 0 1965193 B1 SON(RMS) = S%(RMS)V1({R~2-1                      (12)
To insure that the chrominance component converges to a steady state value
at the first frame of no motion, the scale factor K, is set to a value K4,1
during the first frame of no motion. The value of K,.2 is given 5by K,2 5
1=(2-K3).                           (13) *and the steady state chrominance
component SDC is given by t10.                                SO = SAO
KmaW(2-K,3).                        (14) The luminance component So, in the
steady state, is equal to the luminance component at the input SAV Input
samples at port 10 are applied to a chrominance band-pass filter 44 which
passes the 15  chrominance component S^(> a luminance component S,.,,H
which corresponds to the luminance signal in the chrominance band of
frequencies, and a noise component to a scaling circuit 46 which scales the
samples by :a factr K  The scaled samples lt(OSACISAMSH) are couples SO,
consIsting of components ScW SOO and SD from adder 50, are coupled to a
second input port of adder 52 which dovelopes the system output signal SO
given by ''' So - SO+Soc+KoSA++KOSAVN+SOaw                 (15) folie
chrominance component of Samples SO are reduced to zero by setting the
scale factor Ko to the ilue -K 2-Kg)..: 25 K. The lower frequency luminance
component of samples SO is equal to the luminance component sample So .The
luminance component SOwH of samples SO, in the chrominance frequency
spectrum is eoqual to S|b(2(l-K.(2-K.hjj)). This Is an undesirable
reduction in high frequency luminance but, the . 'aimpltUdeay be restored
by selectively peaking theoup ut sigal. :.-- " Te' nois component SO Is
developed f*rm noise contributions passed through scaling circuit 46 and 30
from t  output~ofadde 50. Assuming the worst case i.e. that bind-pass
filter 44 passes all of the input noise component, the output noise
component can be shown to be :SCARMS)-: S(IR.MSv         (FKY(2-a
(16) 3-    The ratio ..of the output noise component. S   to the noie:
component Son is equal to uv. --iJ2  F        WhichIs less than I for all
values of K,, less thin .1.; I' the FIGURE 2 system the difference samples
prAdud by subtractor 40 contain interframe motion InformatIon. These
differences  are applie  to a' mon detector-scale factor generator circuit
42 which develops the saole fctors for scaling circuits 46 and 48 on e.g. a
pixel-ypixel basis Le. a sample-by- 40  sample basis Illustrative scale
factors produced by circuits 42 are in Table 1. TABLE I NOTION   FRAME
.                               Xo Yes        X                       1
-1 No         I   after motion,   1/(2-K.M3           -IM3/)2- No
nth after motion': K                    -XM3/(2-X|3) so In Table I, the
value K,, will be some small value such as I Ys or 'm ..The FIGURE 2 system
like the FIGURE 1 system reverts to a chrominance band stop or notch filter
between' the: input and output ports during motion intervals. 55     FIGURE
3 s a variation of the FIGURE12 system. Elements of the FIGURE 3 circuit
designated with like numbers to the FIGURE 2 circuit are similar devices.
In FIGURE 3 sample differences (SA-SE) from subtracter 40 are applied to
scaling circuit 62 which produces scaled sample differences KI(SA-E-). The
scaled sample differences are coupled to adder 70 wherein they are summed
with samples SE from frame memory 30. lhe sums, S,, from adder 70. in the
60  absence of motion, are coupled unchanged via subtracter 68 to the
luminance output port 72 and are expressed by Sx = Krk(SA-SE)+SE =
KKSA+(l-KK)Sg.                           (17) 65 5    EP 0196193 B1 In the
absence of motion, the luminance component of SA is equal to the luminance
component of SE. 



From equation (16) it is seen therefore, that the output luminance
component Sxy is equal to the input luminance component SAY regardless of
the value of KK. The higher frequency luminance component output by adder
70 are not attenuated as are the higher frequency luminance components
output by the FIGURES 1 and 2 circuits. In the first frame of no motion KK
is set to one-half. The magnitude of the chrominance components of SA and
Ss will be equal but they will be anti-phase. Thus, during this frame
interval the system performs as a luminance frame comb filter and the
chromiqance component output by adder 70 is zero. If the value.of K. for
the first frame of no motion is selected to cause the chrnminance component
of So 10 to converge immediately, then with respect to the chrominance
component Sxc in the second frame of no motion, equation (17) becomes Sxc =
KSAC+(1-KgjSsb K.S=I +(1KK*Jl-t 2l2-lK,3))SAc.                 (18) The
chro'I     op t   wil  al r                     to one-half for the first
frame of no motion arid K'.2 for all suceeding fram es of no moton. The
RMSivalue of tie noise component S   convrgs toward the RMS input noise
value times the square root of (lJ2. wihich .s1 smaller than the value of
te noise component of the samples So for small 20 Kand appoahe          a
1 tims the no          nent of Sample SD for K,4=1. The noise component
S,~,f& the first frame of no motion is eqi to the RMS value of the input
noise divided by the The. valsof the scale factor Kr Is set to i"' during
interframe Image motion. From equation (17) it is aen  ttthe output ignalSx
is equal to the Input sinal SA. Similarly from equation (11) the signal SD
is 25 equal to 8A (fr K,-1). The signal SD  applied to a band-pass filter
64 which extracts the chrominance component. The chrominarice component
S1XS3  siscoupled during interframe image motion periods to the suIrhd
inputofisiubtractor 68 by the gatingcircuit 6 The chrominance component of
signal Sx is cencesulged  h oWain    ominansligral component    Th et  ol
for gating circuit 66 may be providd.by 'the    Otector6. In- effet the
FIGURE 3 cIrcuit revert to a band stop filter for 30 chrominere signal
ducring mage motion. Chrorinance. ignal.with ta reduced luminance component
may be developed by subtracting the luminaceo     sigal Sn  from
appropriately dad compose video signal from input 10. It is noted dIthaui
6                                'otionpsrlodsth1iffereneo sIgnls' from
subtracter 40 consists substantially of a * chrominaneo 'signal whVose
amplitude is slightly 'larger than the amplitude of the input chrominance
Table  ists thescale faorsC and  P1      the gate control for the different
conditions of interfune image motion for the FIGURE 3 system. TABLE  II 40
GATE 66 -MTFR                             ..            Km         K.
CONTROL Yes        X                          1             i       ON No
L1t frame no motion   1/(2-K.3)   1/2             OFF No         nt  frame
no motion   K                  K  /2  OFF The FIGURE 3 circuitry may be
slightly rearranged to provide a further alternative embodiment In such
alternate embodiment the signal input port of the scaling circuit 62 may be
coupled to the output of scaling circuit 48 rather than .the. output of
subtracter 40. The values of the scale factor K1 must be appropriately
changed so that the product of scale factors, KK. equal the respective
values in Table II listed under the column headed KK. For example, new
values of KK are 1, (2-Kl31)/2 and 1/2 for no motion, the first frame post
motion and steady state respectively. In designing the FIGURE 1-3 systems
it may be necessary to interpose compensating delays in certain of the
signal paths..Those skilled in the art of circuit design will'readily
recognize such requirements and be able to implement them. The systems have
been described in terms of primarily producing a noise-reduced luminance
signal from composite video signal or from a luminance input signal
containing chrominance contamination. With slight alterations the system
can be arranged to, for example, produce a noise reduced chrominance signal
from composite video. This may be accomplished in the FIGURE 3 system by
changing subtracter 40 to an adder and adders 50 and 70 to subtracters.
This may be understood by assuming that the composite video signal is
sampled synchronous to the 65~~~~~~~~~~~~ .  .         .        .~~~~~
EP 0196A10 B1 color burst reference and at four times the color subcarrier
frequency. If the sampling phase is selected to coincide with the I and Q
color difference signal axes the sequence of samples may be represented
Y,-1l. 



Y2+Q02 Y3+1, Y4-Q4 Y.-i. Y,+aQ, Y7+17, Y1-0-, ... Corresponding samples on
adjacent frame, because chrominance is inverted, may be represented Y, +11,
Y2-Q2, Y3-13, Y4+O4. Y5+15, Y.-00, Y7-i7, Y+06 ... H 5 the luminance and 1,
Q magnitudes of corresponding samples in the two sequences (frames) are
equal (i.e. for no interframe motion), and the samples from the first
sequence are added to corresponding samples in the second sequence, the
luminance components, Y, will combine constructively but the 1, Q
components will cancel. The system of FIGURE 3 operates on the principle to
produce the luminance output signal. In FIGURE 3, the first sequence maybe
considered to correspond to the samples SA and the second sequence to  to
correspond to samples Ss. Now consider complementing (inverting) the
samples in the second sequence. The complemented sequence will have
relative values represented by -(Y++l), -Y-),  -4(Y3-16). -(Y*+Q4). -4YS+l.
-(Y.-'0, --(Y7-17), -(Y4+Og), ... which may be rewritten -41YI,, 02-Y2,
13-YY3 -Q-Y4, -6-Ys. O4-Ye1, 17-Y7, -Q-Y  ... Comparing this latter
sequence with the first sequence it will be seen that fa  corresponding   I
a component samples are all In phase le. have like polarities while the
luminance component samples have opposte polarity. Thus, if the
complemented version is applied as signal SE in the GU           1he ,
components will combine constructively and the luminance component will
cancel. Thi effect of complementing the signal S&, i.e. the output of frame
memory 30 may be realized by complem   n the inputs to subtracter 40 and
adders 50 and 70 to which the samples S3 are coupled. But 20  this Is the
same as changing subtracter 40 to an adder, and adders 50 and 70 to
subtracters with te sample S. couplid to subtrahends to the subtracters.
The chIminanc.-inal Le. the I and G color difference signals, has
significantly less bandwidth than the luminance signal. In a recursive
filter arranged to produce the chrominance signal it is therefore not
necessaryto use all of the samples of the foregoing sequences and, thus,
the size of the frame memory 30 .5   can be reduced. For example two
samples, one containing an I component and one containing a :X component,
from each set of four successive samples may be selected and processed. if
this is done, however, provision must be made to select samples of opposite
1, Q phase in alternate frames. For -  example, If the samples Ys-,Il Y2+C6
Is, Ys+0. etc. are selected from the first sequence than samples Y1+1.
iYYi-Ou V+l,, Ye-O; etc. must be selected from the second sequence. 30
Simifar modifcations can be made to the FIGURE 1 and 2 systems. PGURE
41hows an Illustrative motion detector-scale factor generator. The
circuitry shown is directed toward FIGURE 3 system but'with modifications
that will be immediately apparent to those skilled in the art of circtAit
sign caobe made' applicable to the FIGURE 1 and 2 systems. Sample
differenc; from subtracter 40 are applied to a low-pass filter 80 to remove
the chrominance 35 compo                  f This Is eay since chrominance
has a 180 degree phase difference from frame-to-frame and, thus, combines
constructively in subtracter 40 rather than providing the difference of the
chrominance magnitudes. The low-pass filtered differences are applied to a
threshold detector 82 which generates a logic one for the magnitude, I.e.
the absolute value, of the differences being greater than a predetermined
value and generates a logic zero for the magnitude of the differences being
less than this value. The 40  predemined value or threshold Is established
to provide a degree of noise immunity in the detection of motion and will
be determined by user or designer preference. Motion signal from detector
82 Is coupled to the data input port of the memory device 84 which delays
*e motion signal by one frame period. Delayed motion signal from the memory
device 84 and motion signal from the detector 82-are coupled. to the
address input ports of the ROWs 86 and 88 which are <,15  programmed to
output the requisite scale factors for the motion states applied to their
address input ports. Table lIl Is-an Illustrative state table for the
FIGURE 3 system. TABLE III DETECTOR   EMORY 82          84       GATE FRAME
NOTION  OUTPUT    OUTPUT  CONTROL N-3     YES          1        X
ON       1            1 55 N-2     YES          1        1         ON
1            1 N-1     NO           0        1         OFF      1/(2-Km3)
1/2 N       NO           0        0         OFF      XD,3         Xm3/2 N+1
YES          1        0         ON       1            1 Table l1l is
developed around a time sequence of frames running from top to bottom. The
condition of interframe image motion was selected to provide all possible
2-bit address states to the ROM's 86 and S 65 The columns labeled "Detector
82 Output" and "Memory 84 Output" taken together form the address 7    EP
0196:193 81 



( codes for the ROM's 86 and 88. Note the value K,.3 is selected arbitranly
in accordance with the desired system response time and degree of noise
reduction. For adaptation to the FIGURES 1 and 2 noise-reducing systems,
ROM's 86 and 88 will be programmed with the appropriate scale factors or
scale factor control signals as described with reference to FIGURES 1 s and
2 systems. Claims 1. A recursive filter system, for processing video
signals including luminance and chrominance 10 components and noise, which
video signal is formatted in frame periods, cha *.terized by a recursive
filter (18, 30) for combining a portion of current video signal with a
portion of combined signal from previous frames of video signal and which
develops a processed video signal (B) wherein the amplitude of said noise
is reduced, and the amplitude of one of the processed luminance and
chrominance components of said video signal is substantially reduced with
respect to the amplitude of the other of said 1s processed luminance and
chrominance components; and signal cancelling means (20-26) for combining a
portion of current video signal with a portion of said processed video
signal from said recursive filter- to substantially cancel the one of said
processed luminance and chrominaenc components which Is substantially
reduced and developing an output signal (28) wherein the signal-to-noise
ratio of the other of said luminance and chrominance components i 20
enhanced with respect to current video signal. 2. The system set forth In
Clim I characterized In that the recursive filter comprises: delay means
(30) having Input and output ports for delaying signal by substantially one
frame period: signal combining means (18) having an output coupled to the
Input port of said delay means and having first and second Input ports; 25
a first variable scaling lrcuft (116) having an input port coupled to the
output port of said delay means and an output port coupled to one of the
input ports of said combining means, and having a control input port; a
second variable scaling circuit (14) having an input port for receiving
current video signal, an output port coupled to the other input port of
said combining means and having a control input port; and 30     a motion
responsive scale factor generating circuit (12, 13) responsive to current
video signal and delayed signal from said delay means for developing
control signals corresponding to scale factors K and (I-K) for application
to the respective control input ports of said first and second variable
scaling circuits and wherein k Is selected to have one value when motion is
detected and at least one other value in the absence of motion. 35    3.
The system set forth In claim 2 characterized in that said signal
cancelling means (20-26) comprises: a further combining means (24) having
an output port form which noise reduced video signal is available, having a
first Input port coupled to the output port of said signal combining means,
and having a second Input port; 40     a third variable scaling circuit
(22) having a control input port coupled to said scale factor generating
circuit (12), having an output port coupled to the second input port of
said further signal combining means and having an Input port coupled to
receive said current video. 4. The system set forth in claim 3
characterized in that the input port of said third variable circuit (22) is
coupled to receive said current video input circuit via a filter for
attenuating signal frequencies outside the es bond of frequencies normally
occupied by said chrominance component. 5 The system as set forth In claim
3 characterized in that said scale factor generating means (12) applies
control signals corresponding to scale factors including 0,.1 and -1 to the
first, second and third scaling circuits (16, 14, 22) respectively, when
motion is detected and scale factors of K, 1-K and (K-i)/(K+1) to the
first, second and third scaling circuits respectivelyforframe periodsof no
motionwhere so K is a value less than one. 6. The system set forth in claim
5 characterized in that said scale factor generating means (12) applies
control signals corresponding to scale factors of 1/11 +K3), KA1 +K3) and
(K3-1)I(K3+1) to the first, second and third scaling circuits for the first
frame of no motion where K3 has a value less than 1. 7. The system set
forth in claim 1 characterized in that said recursive filter comprises:
delay means (30) 55 having input and output ports, said delay means for
delaying signals by substantially a multiple including one, of frame
periods; first signal combining means (50) having a first input port
coupled to the output port of said delay means, having an output port
coupled to the input port of said delay means and having a second input
port; 60     a variable scaling circuit (48) having a control input port
for receiving control signals corresponding to scale factors, and having an
output port coupled to the second input port of said first signal combining
means (50) a second signal combining means (40) having a first input port
for receiving said video signal. a second input port coupled to the output
port of said delay means (30) and having an output port coupled to the
input port of scaling circuit (48); and 



65     a motion detector (42) having an input port coupled to the output
port of said second signal combining 8    EP 0 ,96193 B1 codes for the
ROM's 86 and 88. Note the value K,,,S is selected arbitrarily in accordance
with the desired system response time and degree of noise reduction. For
adaptation to the FIGURES 1 and 2 noise-reducing systems, ROM's 86 and 88
will be programmed with the appropriate scale factors or scale factor
control signals as described with reference to FIGURES I 5 and 2 systems.
claims 1. A recursive filter system, for processing video signals including
luminance and chrominance to components and noise, which video signal is
formatted in frame periods, cha! it terized by a recursive filter (18, 30)
for combining a portion of current video signal with a portion of combined
signal from previous frames of video signal and which develops a processed
video signal (B) wherein the amplitude of said noise is reduced; and the
amplitude of one of the processed luminance and chrominance components of
said video signal is substantially reduced with respect to the amplitude of
the other of said t  processed luminance Band chrominance components; and
- signal canedlling means ({20-26 for 'ombining a poron'of current video
signal with a portion of said proessed video signal from said recursive
filter to: substantially cancel the one of said processed luminance and
chrominance components iwhidh Is substantially reduced and developing an
output signal (28) wherein the slnalt      ratio of the other of said
luminance and chrominance components is 20 enhancedwth respet-to ent video
signal. - 2. he sit    efri  Iaim 1 characd in that the reusive filter
comprises: delay means (30) havIn Iinput and output portsfor delaying
signal by substantially one frame period: signal cornibining means (18
having an output coupled to the input port of said delay means and having
first andsecond Input pors; a5  * frstvariable scalingcircuit (16) having
an input port coupled to the output port of said delay meaus and an output
port coupled to one of the input ports of said combining means, and having
a control input port; - a second variablescalhg'circuit (14) having an
input port for receiving current video signal. an output port couledt the
lnpitort of said combining mean and having a control input port; and 30
a motion rescalctor generating circuit (12, 13) responsive to current video
signal and delayed signalfrom' 'id delay means for developing control
signals corresponding to scale factors K and (1-1K for application to the
respetve control Input ports of said first and second variable scaling
circuits and wherein k Is selected to have one value when motion is
detected and at least one other value in the abseof motion.s-;-,.-,$;
;     ~ - 35 -3 lS system set fort in claim 2 characterized In that said
signal cancelfing means (20-26) compolies:    V a further combining means
(24) having an output pout form which noise reduced video signal is
availablei having a fIrst Input port coupled to the output poat of said
signal combining means, and having a second Input por; so    a third
variable scaling circuit (22) having a control input port coupled to said
scale factor generating circuit (12), having an output port coupled to the
second input port of said further signal combining means antd having an
Input port coupled to receive said current video. 4. 7Thesystem set forth
in claim 3 characterized In that the input port of said third variable
circuit 122) is coupled to retc   un sa  current video input circuit via a
filter for attenuating signal frequencies outside the .s band of
frequencies normally occupied by said chromrinance component. . 'r The
system as set forth In claIm 3 characterized in that said scale factor
generating means (12) applies control signals corresponding to scale
factors including 0,- 1 and -1 to the first, second and third scaling-
circui U6,c 4; 22) Wr vely, when motion is detected and scale factors of K.
1-K and (K-1)I(K+1) to the first, second and third scaling circuits
respectively for frame periods of no motion where so K Is a-value less than
one. 6 The system set forth in claim 5 characterized in that said scale
factor generating means (12) applies control signals corresponding to scale
factors of 1(1+l K3), K3(1 +K3) and (K3-1)I(K3+1) to the first, second and
third scaling circuits for the first frame of no motion where K3'has a
value less than 1. 7. The system set forth in claim 1 characterized in that
said recursive filter comprises: delay means (30) 55 having input and
output ports, said delay means for delaying signals by substantially a
multiple including one, of frame periods; first signal combining means (50)
having a first input port coupled to the output port of said delay means,
having an output port coupled to the input port of said delay means and
having a second input 



*     ~~port; 60     a variable scaling circuit (48) having a control input
port for receiving control signals corresponding to scale factors, and
having an output port coupled to the second input port of said first signal
combining means (50)8 asecond signal combining means (40) having a first
input port for receiving said video signal. a second Input port coupled to
the output port of said delay means (30) and having an output port coupled
to the input port of 'scaling circuit (48); and 65     a motion detector
(42) having an input port coupled to the output port of said second signal
combining 8 ,,  '!, " ' ,B'I1 111 L 11  1 11    EP.0 196 193 B1 means (40)
for generating control signals which are coupled to said scaling means
(48); and wherein noise reduced video signal (D) (E) is available from the
output ports of said first combining means (50) and said delay means (30).
' 8 The system set forth in claim 7.characterized in that said signal
cancelling means includes: 5     a further scaling circuit (46) having an
input port for receiving said video signal, having a control input port
coupled to said motion detector (42) for receiving control signais
corresponding to scale factors, and having an output port; and a further
signal combining means (52) having a first input port coupled to the output
port of said first signal combining means (50), a second input port coupled
to the output port of said further scaling circuit (o 146) and having an
Output port (54) at which noise reduced video signal is av- lable wherein
one of said luminance and chrominance components is substantially
eliminated. 9. The system set forth in claim 8 characterized in that said
video signal is coupled to the input port of said further scaling circuit
(46) via a filter (44) having a pass-band for passing frequencies normally
occupied by said chrominance component. is 10. The system set forth in
claim 8or 9 characterized in that said motion detector (42) applies control
signals corresponding to scal factors including 1 and-1 to said scaling
circuit (48) and said furtherscaling circuit (46) respectivelywhen motion
Is detected and 4 and -41(2-K) to said scaling circuit and said further
scaling circuit respectivel when no motion is detected, and where the
magnitude of K4 is a value on than one. 20     11. The system set forth in
claim 10 characterized in that said motion detector (42) applies control
signals corrpding to scale fbtors 11(2-4K) and =-1(2-K,) to said scaling
circuit (48) and said furer scaling ciit (4) respectIvely for the first
frame of no motion. 12. Th. ,ytem setforth In claim 7 characterized In that
said signal cancelling means includes: a further, signal combining means
(70) having a first input port coupled to the output port of said delay 25
means ) having a second Input portand having an output port at which noise
reduced video signal 0C is available which noise reduced video signal has
one of said luminance and chrominance components substantial, !iminated;
and a..; .hrterscaallng c~rcut. (62): hang g a control input port coupled
to said motion detector (60) for - r'-xcuing control gnals corres'ponding
to scale factors, having an output port coupled to the second input 3o port
of said ffi ther signal corbining means (70). and having an input port
coupled to the output port of said second signal.combining means (40).
applyontrolsals cosponding to scale factors including 1 to the scaling
circuit and further scaling .circuitwhenmotion is. detcted and K4 and KJ2
to the scaling circuit and further scaling circuit respectively 3s when no
motion Is detected, and where the magnitude of 43 is a value less than one.
-14. The symii set forth In claim 13 characterized in that said motion
detector is configured to apply control signals corresp oding to scale
factors of 11(2-K4) and.1t2 to said scaling circuit and said further
scaling circuit respe     during the first frame of no motion. 40
PaMutIanapdhe 1. Relursive Filteranordnung zur Verarbeitung von
Video-dignalen, die Luminanz- und Chrominanz- komponenten.'und ein
Rausch~en enthalten und die in Bildperioden formatiert sind, gekennzeichnet
durch s ' reiursives Filter 'A18.j'130)> zum Kombinieren eines Tells des
augenbliclich vorliegenden 45  Vidoosignals mit einem
Tell'eines'kombinierten Signals aus vorhergehenden Bildem desVideosignals
des sin verarbeitetes.Videosignal (B) erzeugt, in dam die Amplitude des
Rauschens vermindert ist und die Amplitude'einer von den.verarbefteten
Luminanz- und Chrominanzkomponenten des Videosignals wsentlich vermindert
istgegeniber der Amplitude der anderen von den verarbelteten Luminanz- und
Chrominanzkomponenten; und so     eine- Signalausloschungseinrichtung
(20-26) zum Kombinieren dines Teils des augenblicidich vorliegenden
Videosignals mit einem Tell des verarbeiteten Videosignals von dem
rekursiven Filter, um die dne von den verarbeiteten Luminanz- und
Chrominanzkomponenten, die im wesentlichen vermindert ist 



Im wesentlichen awzuldscen. und ein Ausgangssignal (28) zu erzeugen in dem
des SignallRausch- Verhltis der anderen von: deni-Luminanz- und
Chrominanzkomponeniten gegenuber dem augenblicldicb 5S vorliegenden
Videosignal verbessert ist. 2. Anordnung nach Anspruch 1, dadurch
gekennzeichnet, daB des rekursive Filter folgendes enthilt: sine
Verz6gerungseinrichtung (30) mit Eingangs- und Ausgangsanschlussen zur
Verz6gerung des Signals um im wesentiichen eine Bildperiode; eine
Signalkombinienrngsei nrichtung (18) mit einem an den EingangsanschluB der
Verzogerungs- 60  einrichtung (30) gekoppelten Ausgang und einem ersten und
einem zweiten EingangsschluB; eine erste variable Skalierschaltung (16) mit
einem an den Ausgangsanschlu4 der Verzgareuns- einrichtung
gekoppelten:.EingangsanschluB und einem an einen von den
Eingangsanschlfissen der Kombinierungseinrichtung gekoppelten
AusgangsanschluB und mit einem SteuereingangsanschluB; eine zweite variable
Skalierschaltung (14) mit einem EingangschluBl zur Aufnahme des
augenblicidch 65  vorliegenden Videosignals, einem an den anderen
Eingangsanschlug der Kombinierungseinri *      L      S    EP 0 196 193 B1
\, gekoppelten AusgangsanschluB und mit einem SteuereingangsanschluB; und
eine bewegungsempfindliche Skalierfaktorerzeugungsschaltung (12, 13), die
auf das augenblicklich vorliegende Videosignal und ein verz6gertes Signal
von der Verz6gerungseinrichtung anspricht, urn Skallerfaktoren K und (1-K)
entsprechende Steuersignale zum Anlegen an die jeweiligen Steuereingangs- 5
anschlsse der erston und zweiten variablen Skalierschaltung zu erzeugen,
wobei der Skalierfaktor K so gewghit ist, daB er einen Wort annimmt, wenn
eine Bewegung festgestellt let, und mindestens einen anderen Wortannimmo,
wenn keine Bewegung vorliegt. 3. Anordnung nach Anspruch 2, dadurch
gekennzeichnet, dal die Signalausl6schungseinrichtung (20-26) folgendes
enthilt: 10    sine weitere Kombinierungseinrichtung  (24) mit einem
Ausgangsa::schluB, an dem  ein rauschvermlindetes Videosignal verfigbar
ist, mit einem an den AusgangsanschluB der Signal- kombinierungseinrichtung
gekoppelten ersten EingangsanschluB und einem zweiten EingangsanschluB;
sine dritte variable Skaliorschaltung (22) mit einem an die
Skalierfaktorerzeugungsschaltung (12) gekopptuen Steu"relnganguchluB,
.olnen an den zweiten EingangsanschluB der weiteren Signal- Is
kombinlsrungselnrichtung gekoppelten AusgangsanschluB und elnem
EingangsanschluB zur Aufnahme des augenblicidich vorliegenden Videosignals.
4. Anordnung nich Anupruch 3, dadurch gekennzelchnet, daB der
EingangsanschluB der dritten vaflablen Skalischaltung (22) geschafltet Ist,
das am Elngmng augenblicklich vorliegenden Videosignal sufaunehmrn Ober sin
Fiter zum  lmpfvn on Sfgnalf"quenzen auBerhalb des normalerweise von der 20
Chironlne loomponntsbe en Freqenabandes. L Anordnung ngdhrA     l adurch
geksnnzeichnst, daB die Skmllerfaktorerzeugungseinrichtung (121 der   n
eai nbaw. dritten Skalermohaltung (16, 14.22) Jeweils den Skalierfakforen.
0, 1 bzw. -1 sds Steuemgnle zufOhrt, wenn sine Bewegung etgestellt wird,
und der ersten, zweiten bzw. dien Sliulemhttug de Skallrfktoren K. 1-K bzw1
. (K-1)1(K+1) entsprechende Steaersignale zufihrt ffr Slldps n ohms sdns
Bewegung. wobe K elnen Wert Wdeiner als 1 hat 6 Anordnung Anapruch 5,
dadurch gekennzeichnet. daB die Skalierfaktorerzeugungseinrichtung (12) der
tn r wetn und dritten Skalierschaltung den Skalierfaktoren 11(1+K),
K341+K3) bzw. (K-1)/K3+1) entaprehends SteUralgnale fir das erste Blid ohne
Bewegung zuMOhrt. wobel Ks omen Wort ielner als 1 hlL  s * > D 8 Z &~~~~C
-   ;  - ivf; hat. 30    7. Anoidnung nach Anspruch 1, dadurch
gekennzelchnet, daB das rekursive Filter folgendes enthfilt: sYne
gerungsinrlchtung (30) mit Eingangs- und Ausgangsanschlissen, wobei die
Verz6gerungs- dnrig dbe Signalo Im w nicen urn sin Vielfaches
einschlieBlich I von Bildpernoden verz~gert; elms semis
Slgnalko6mbnieingmelnrichtung :(50) mit ednem an den Ausgangsanschlui% der
Vsrsgennigselnrlcftung gekoppelt en ersten Eingang, enem an den
EingangsanschluB derVerz6gerungs- is dnlhtung gekopptn AuianganichluB und
einem zweiten EingangsanschluB; elm-afll1;li hltng ( 4)mit elnmor
Steuereingangmschlug zurAufnahme von Steuerignalen prcd  Skeliefaktre lund
einemr: mit dem zwelten EingangsanschluB der ersten Signal-
komblnlunangmechtung (50) gekoppelten AumgangsanmchluB; sns zlta
Slgnaleomblnlerunenrchtung (40) mit elnem ersten EingangsanschluB zur
Aufnahme 40 des Vleosnal  elnem mit dem AusgangsanschluB der
Verz~gerungseinrichtung (30) gekoppelten azweten ElnangmanschluB.und elnem
mit dem EingangsanschluB der Skalierschaltung (48) gekoppelten
AuegangeanscluB; und smear Dewsgungmdetktor: (42) mit einem  an den
AusgangsanschluB  der zweiten Signal- 



kombinlswngeslhrhn"tung (40) gekoppelten ElngangsanwchluB zum Erzeugen von
Steuersignalen, die der -s Skmllerslavlchtung (48) zugoefhrt werden; wobei
ein rauschverrnindertes Videosignal (D, E) von den K~~' Aumganguanhlmsen
doei ersten SignalkombInlerungseinrichtung (50) und der
Verzogerungseinrichtung 030) vsfgbsr slnd. -6& Anordnung anch Anspruch 7,
dadurch gekennzeichnet, daB die Signalausloschungseinrichtung folgsnd
enthAlt .' 50    sins weitere Skalierachaltung (46) mit einem
Eingangsanschlug air Aufnahme des Videosignals, sdnem an den
Bewegungsdetektor (42) gekoppelten SteuereingangsanschluE zur Aufnahme von
Skalier- faktoren entsprechenden Steuereignalen und einem AusgangsanschluB;
und sins welters Slgnatkombinierungsschaltung (52) mit einem den
AusgangsanschluB der ersten Signal- kombinlerungselnrichtung (50)
gekoppelten ersten EingangsanschluB, einem an den AusgangsanschluB ss der
weiteren Skallerschaltung (46) gekoppelten zweiten EingangsanschluB und
einem AusgangsabschluB (54). an welchem ein rauschvermindertes Videosignal
verfOgbar ist, in dem eine von dem Luminanz- und Chrotninanzkomponenten in
wesentlichen ausgeloscht ist. 9; Anordnung nach Anspruch 8, dadurch
gekennzeichnet, daB das Videosignal an den Eingangs- anhchluB derweiteren
Skalierschaltung 146) gekoppelt ist Ober sin Filter (44) mit einem
Durchlagband zum so Durchlassen von normalerweise von der
Chrominanzkomponente besetzten Frequenzen. 10. Anordnung nach Anspruch 8
oder 9, dadurch gekennzeichnet, dal der Bewegungsdetektor (42) der
Skallerschaltung (48) bzw. der weiteren Skalierschaltung (46) den
Skalierfaktoren 1 bzw. -1 entsprechende Steuermignale zufihrt, wenn eine
Bewegung festgestellt ist, und der Skalierschaltung bzw. der weiteren
Skalierschaltung den Skaflerfaktoren K3 bzw. -K1(2-K3) entsprechende
Steuersignale zufihrt, wenn keine 65 Bewegung festgestellt ist, wobei der
Betrag von K3 einen Wert von weniger als 1 hat. :  .   10       '      l ,
if 1111111 1111111 1131111    Il *    C11 131 M11  Sii  * l    EP 0196193
B1 11. Anordnung nach Anspruch 10, dadurch gekennzeichnet, daB der
Bowegungsdetaktor 442) der Skallerschaltung (48) bzw. derweiteren
Skalierschaltung (46) den Skalierfaktoren 1/(2-K3) bzw. -K3(2-K3)
entsprechende Steuersignale fOr des erste Buid ohne Bewegung zufahrt. 12.
Anordnung nach Anspruch 7, dadurch gekennzeichnet, daB die
Signalausl6schungseinrichtung 5  folgendes enthilt: eine weitere
Signalkombiniorungseinrichtung (70) mit einem  an den AusgangsanschluB der
Verzogerungseinrichtung (30) gekoppelten ersten EingangsanschluB, einem
zweiten EingangsanschluB und einem AusgangsanschluB, an dern sin
rauschverrnindertes Videosignal IX) verfOgbar ist, aus dem eine von den
Luminanz- und Chrominanzkomponenten im wesentlichen ausgel6scht ist; und to
elne weitere Skalierschaltung (62) mit einem an den Bewegungsdetekt. - (60)
gekoppelten Steuer- slngangsanschluB zur Aufnahme von Skalierfaktoren
entsprechenden Steuersignalen, mit einem an den zwelten EingangsanschluB
der weiteron Signalkombinierungseinrichtung (70) gekoppelten Ausgangs-
anachluu und einern an den AusgangsanschluB der zweiten
Signalkombinierungseinrichtung (40) gekoppelten EingangsanschluB. t5    13
Anordinung nach Anspruch 12, dadurch gekennzeichnet, dag der
Bewegungsdeteictor (80) der Skallershaltung und der welteren
Skullorschaltung dom Skalierfaktor 1 entsprechende Steuersignale uftht wann
dine Bewegung festgestelk jut, und der Skalierschaltung bzw. der weiteren
Skalierschaltung den Skallerlaktoren Ks bzw. KCJ2 entsprechende
Steuersignale zuffihrt, wenn keine Bewegung festgestollt 1l, wobel der
Betrag von 2 oulnen Wert lleiner als 1 aufwest. 20    14. Anordnung nach
Anspruch 13, dadurch gekennzeichnet, daB der Bewegungsdetektor der
SlDleechaltung bzw. der welteren Skealierschaltung den Skalierfaktoren
1/(2-K3) bzw. 112 entsprechende St-uerulgnale wlhrond des ersten lildes
ohne Bewegung zufOhrt. 25 1. Un ystma de filtre recurrent, pour traiter des
signaux vid6o comprenant des composantes de luminance et de chrominance et
du bruit, lequel signal vid6o est mis en forms en p6riodes d'image, caratkl
par: un flr ricurrent 18, 30) pour combiner une portion du signal video
actuel A une portion d'un signal 30 combn dimages pr6alables du signal
video et qui produit un signal video traits (B), oCi l'amplitude dudit
bruit at r6dufte, et l'amplituds do l'une des composantes de luminance et
de chrominance traitees dudit signal vIo  et sensiblement r6duite par
rapport a l'amplitude de l'autre composante de luminance et de diromnanc
.trith;, at un rnoyen de suppression de signal (20-26) pour combiner un
portion du signal video actual A une 35  podon du signal video trai*t dudit
chiffre recurrent pour supprimer sensiblement l'une desdites c_-Jpntesdo
luminance et do chrominance trait6es qui st sensiblement r6duite et
produisant un signal 



de soie (28)a, o le rapport signal-bruit de rautre desdites composantes de
luminance et de chrorninance en amloord par rapport au signal viido actuel.
2 La systeme sdlon la revendkcation 1, caract6ris6 en ce quo Is filtre
r6current comprend: 40     un rnoyen I retard (30) avant des bnomes
d'entr6e et de sortie pour retarder un signal de sensiblernent une pklods
d'mage; un moen de combinaison de signaux (18) avant une sortie coupl6e A
la borne d'entr6e dudit moyen a retard et ayant des prernlire et seconde
bomes d'entree; un prmlar dircuit multiplicateur variable (16) avant une
borne d'entree coupl6e A la borne de sortie dud moven & retard et une borne
de sortie coupide A I'une des bomes d'entree du moyen de combinaison, et
aent une borne d'entrde de commando; un second circuit multiplicateur
variable (14) avant une borne d'entr6e pour recevoir un signal video
actudl, une borne de sortie coupl6e a l'autre borne d'entr6e du moyen de
combinaison et avant une borne dentre de commando; et so     un circuit
112, 13) de production de facteurs de multiplication r6pondant au
mouvernent, au signal vid6o actuel et au signal retard6 du moyen A retard
pour produire des signaux de commando correspondant aux facteurs de
multiplication K et (1-K) pour application aux bomes d'entree de commando
respectives desdits premier et second circuits de multiplication variables
et ou K est choisi pour avoir une valeur lorsque du mouvement est detect6
et au moins une autre valeur en l'absence de s5  mouvement. 3.L systeme
selon la revendication 2, caract6rise en ce quo le moyen de suppression de
signal precite j20-26) comprend: un autre maven de combinaison (24) avant
une borne de sortie de laquelle un signal vid6o A bruit r~duit ost
disponible, avant une premiere borne d'entree coupl6e A la borne de sortie
dudit moyen de 60  combinalson de signaux, et avant une seconds borne
d'entr6e; un troisieme circuit de multiplication variable (22) ayant une
borne d'entr6e de commando coupl6e au circuit de production de facteurs de
multiplication (12), avant une borne de sortie couplde A la seconde borne
d'entr6e dudit autre moven de combinaison de signaux et ayant une borne
d'entr6e couplee pour recevoir le signal vid6o actuel. 68     4. Le systeme
selon la revendication 3, caracteris6 en ce que la borne d'entree du
troisieme circuit 11 I 11111ail DilHill 11111 11 1111    EP 0196193 Bi
variable pr6cit6 (22) est couplee pour recevoir le circuit d'entr6e du
signal vid6o r6el via un fitre pour K/    attdnuer les fr6quences du signal
hors de la bande de frequences normalement occupee par la composante de
chrominance pr6cit6e. 5. Le systeme solon la revendication 3, caract6ris6
en ce que le moyen de production de facteurs de 5  multiplication (12)
applique des signaux de commando correspondant aux facteurs de
multiplication comportant 0, 1 et -1, respectivement aux premier, second et
troisieme circuits de multiplication (16. 14. 22) lorsque du nrouvement est
detect6 et des facteurs de multiplication de K, 1-K et (K-1)I(K+I)
respectivement aux premier, second et troisieme circuits de multiplication
pour des perodes dirnage d'absence de d6placement, ob K est une valeur
inf6rieure a un. 0     6. Le systeme selon la revendication 5. caract6ris6
en ce quo le moyer. -s production de facteurs de multiplication (12)
pr6cite applique des signaux de commando correspondant aux facteurs de
multiplication de I/(1 +I(3), K3(1 +K3) et (K3-1)/(K3+1) aux premier,
second et troisierm circuits de multiplication pour la premiere image
d'absence de mouvement, obi i3 a uner valeur inf6rieure A 1. 7. Le systhme
selon la revendication 1. caractsris6 en co que le filtre rkcurrent pr6cit6
comprend: 15    un moyen & retard (30) avant des bornes d'entr6e it de
sortie, ledit moyen 3 retard retardant les signaux de sensiblement un
multiple comportant un, de . riodes dOimage; un premier moyen de
combinaison de signaux (50) ayant une premirre borne d'entr6e couple A la
borne de sortie dudit moyen 3 retard, ayant une borne de sortie couplde A
la borne d'entr6e dudit moyen A retard et ayant une seconde bome d'entr6e;
20     un circuit de multiplication variable (48) ayant une porte d'entrde
de commande pour recevoir des signaux de commando correspondant aux
facteurs de multiplication,.at ayant une borne de sortie coupl~e a Ia
seconde borne d'entr6e dudit premier moyen de combinaison de signaux (50);
un second moyen de combinalson de signaux (40) ayant une premiere borne
dentr~e pour recovoir ledit signal video, une seconde borne d'entr6e
coupl6e a Is bome de sortie dudit moyen a retard (30) et ayant une borne de
sortie 25 coupl6e a la borne d'entree du circuit de multiplication (48); at
un d6tecteur de mouvement (42) ayanf. une borne d'entrbe coupl6e A la borne
de sortie dudit second moyen de combinaison de signaux (40) pour produire
des signaux de commando qui sont coupl6s audit moyen de multiplication
(48); et ou un signal 



vid6o a bruit redult (D) (E) eat disponible des bdmes de sortie dudit
premier moyen de combinaison (50) at dudit moyen A retard (30). 30    8. Le
systeie selon la revendication 7, earact6ris6 en ce quo le moyen de
suppression de signaux preclt6 cornprend: un autre circuit de
multiplication (46) ayant une borne d'entr6e pour recevoir Is signal vid6o
pr6cite, ayant une bome d'entr6e de commando couplee au d6tecteur de
mouvement pr6cit6 (42) pour recevoir des signaux de commando correspondant
aux facteurs de multiplication, at ayant une borne de sortie; et 35    un
autre moyen de combinalson des signaux (52) ayant une premiere borne
d'entr6e coupl6e 3 la borne do sortie du premier moyen de combinaison de
signaux pr6cit6s (50), une seconds borne dentr6eo coupl6e a Ia borne de
sortie de l'autre circuit de multiplication (46) et aVant une borne de
sortie (54) 3 laquelle un signal video & bruit r6duit est disponible ob
l'une des composantes de luminance et do chrominance est sonsiblement
6limin6e. 40    9. Le systeme solon la revendication 8, caracteris6 en ce
que le signal vid6o pr6cit6 oet couplo A la borne d'entree de l'autre
precit6 circuit de multiplication (46) via un filtre (44) ayant une bands
passante pour laiser passer les fr6quences normalement occup6es par la
composante de cbrominance pr6cit6e. 10. Le systeme selon la revendication 8
ou 9, caract6ris6 en ce quo le detecteur de deplacement pr6cit6 (42)
applique des signaux do commando correspondant aux factours de
multiplication comportant 1 et -1 45 au circuit de multiplication pr6cito
(48) et A l'autre circuit de multiplication pr6cit6 (46), respectivement.
lorsque du mouvement est d~tecte et 43 et -KJ(2-K3) audit circuit de
multiplication at audit autre circuit do multiplication. respectivement,
lorsqu'aucun d6placement n'est d6tect6, et ob la grandeur de K3 est une
valeur inf6rieure a un. 11. Le systeme selon la revendication 10,
caracterise en ce quo le d6tecteur de mouvement pr6cit6 (42) so applique
des signaux de commando correspondant aux facteurs de multiplication
112-K3) et -K31(2-K.) au circuit de multiplication precit6 (48) et A
I'autre circuit de multiplication preate (46) respectivement pour la
premiere image d'absence de mouvement. 12. Le syst~me selon la
revendication 7, caract6rise en ce que le moyen de suppression de signaux
precite comprend: 55     un autre moyen de combinaison de signaux (70)
ayant une premiere borne d'entreo coupl6e 3 la borne de sortie du moyen A
retard precit6 (30) ayant une seconde borne d'entr6e et ayant une borne de
sortie 3. iaquelle un signal viddo A bruit r6duit (X) est disponbible,
lequel signal vid6o a bruit reduit a une des composantes precit~es de
luminance et de chrominance sensiblement 6liminee; et un autre circuit de
multiplication (62) ayant une borne d'entree de commando coupl6e au
d6tecteur de 60 mouvement pr6cite (60) pour recevoir les signaux de
commando correspondant aux facteurs de multiplication, ayant une borne de
sortie coupl6e A la seconde borne d'entr6e dudit autre moyen de combinaison
de signaux (70), et ayant une borne d'entr6e coupl6e A la borne de sortie
dudit second moyen de combinaison de'signaux (40). 13. Le systeme selon la
revendication 12, caracteris6 en ce que le d6tecteur de mouvement prcit6
(60) 65 est configur6 pour appliquer les signaux de commando correspondant
aux facteurs de multiplication 12 I II 1111111 Ili1 Sl1111111111    EP
0196193 BI ^nmprenant 1 au circuit de multiplication et A l'autre circuit
do multiplication lorsque du mouvement est "4octM6 et K, et KJ,2 au circuit
de multiplication et A I'autre circuit de multiplication respectivement
lorsqu'aucun mouvement n'est d6tect6, et ob la grandeur de K3 est une
valeur inf6rieure a un. 14. Lo systeme selon Ia revendication 13,
caract6ris6 en ce quo le d6tecteur de mouvement pr6cit6 est 5  conflgure
pour appliquer les. signaux de commando. correspondant aux facteurs de
multiplication de 1/(2-K,) et 1/2 au circuit de multiplication pr~cit6 et a
l'autre circuit de multiplHiation precite respectivement pendant la
premiere image d'absence de mouvement. to I- 20 45 50 13
111      ii ;m      m im    


