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significant numbers of devices to* I                       -
~~~~~~~~~~~perform even relatively simple digital processing *The present
invention relates to apparatus for  functions. For example. to sum two
8-bit signals procesing'he luminance component of a video    requires in
excess of 200 transistors. it is readily signal and more particularly for
establishing a    5    apparent that in order to realize the requisite
desired ampltueversus frequency response of      .processing functions of a
TV system in digital the luminance component in, e~g., a digital tele-
hardware, with 8 manageable and cost effective vision receiver. In order to
improve the sharpness  number of devices, each functional component and
fine detail rslution of the image, it is      must be designed in the
simplest configuration desirable to im prove the transient response of the
to   commensurate with the desired response charac- luminance channel by
increasing the high fre-    teristics. Mindful of this constraint, the
fiDllowing quency response of the luminance channel.         peaking
circuits were developed, which, in the The response of video signal
processing         preferred embodiment, requires only one multi- systems
may  be subjectively improved by          plier circuit. increasing the
steepness of amplitude transitions   Is  Apparatus in accordance with one
aspect of the in the video signals, and the response. may also  present
Invention comprises a digital luminance be Improved by the generation of a
preshoot just  processing circuit which, for permitting frequency before a
transition and an overshoot just after the  dependent amplitude adjustment
of the lumi- transition. It is also known that a desired       nance signal
comprises a finite impulse response amplitude or phase characteristic (or
both) as a   20   (FIR) fil~ter including a first cosine FIR filter in
function of frequency may be formed sub-          cascade connection with
the parallel connection stantially without introducing phase non-linearity
of second and third FIR fifter's. The seconci FIR or phase distortion by
means of an apparatus      filter produces a low pass filter response. The
wherein delayed signals generated at terminals    third FIR. filter
produces a response which *(usually referred to as taps) along a delay line
or   25   attenuates the high frequency portion less than like device are
combined in a predetermined       the low frequency portion. The third FIR
filter manner. Such apparatus, sometimes called a        includes a
variable scaling device, the output port "transversal equalizer" or
"transversal filter", is  of which is connected to one input port of a
generally  described  in  U.S.  Pat  No.          combining means. The
output port of the second US-A-2.263,37B (A. 0. Blumlein et al.).     30
FIR filter is coupled to a second input port of the In a television or
similar system for processing  combining means, the output Port of which is
the a composite signal to provide a predetermined     output port of the
processing circuit. signal transfer characteristic, such as accentua-   In
accordance with another aspect the filter don of selected frequencies, it
is desirable to   functions can be provided in a processing circuit include
peaking circuitry in the luminance   35   which is switchable between two
transfer func- channel which is readily adaptable to control     tions.
(e.g., relatively accentuate or peak) high fre-     Apparatus according to
this invention may be auencv Portions of the luminance signal coin-
used as a peaking circuit for digital video pro- ponent of the video
signal. For example, it may be  cessors. The high frequency response of the
desirable  to  controllably  accentuate  the   40   peaking circ~uit is
adjusted by varying the scale amplitude of certain relatively high
frequency    factor applied to the variable scaling device. All of portions
of the luminance signals depending on    the filter weighting elements are
realized by bit the quality of the received television signal.    shifting
the respective samples to minimize the In this connection, the prior art
includes cir-  required filter hardware. *cuitry, as described for instance
in the Journal of   4S    In the drawings: the Society of Motion Picture
and Television        Figure I is a. peaked amplitude versus fre-
*Engineers, Vol. 84, No.?7, July 1975 pp 545-451,  quency response curve
for the luminance com- which, by a combination of word stores and
ponent of a video signal in a TV receiver which *signal detail matrices,
provides, in accordance   subjectively enhances reproduced images; with
different algorithms, a signal with a con-   so  Figure 2 is a block
diagram of a portion of a trolled bandpass characteristic which is coin-
digital TV receiver including a digital peaking bined, with controlled
gain, with a delayed main  circuit; video signal having an unmodified
broadband         Figures 3 and B are logic schematic diagrams of
characteristic: the gain control adjustment varies  FIR filter circuits for
generally emulating the the degree of detail enhancement (peaking).  u5
transfer response curve of Figure 1, Figure 6 Figure I illustrates a
transfer function which  being a Peaking circuit switchable between two
when applied to the luminance signal produces     transfer functions; very
desirable subjectively Improved reproduced     Figure 4 is a block diragram
of a variable scaling images. The. present invention is directed toward
circuit which may be employed Fin the circuit of apparatus for generally
emulating this transfer   60   Figures 3 and 8; and function In th.
luminance channel of a digital      Figure 5 is the relative aminPlitude
versus fre- video signal. processing system. In the context of  quency
transfer function exhibited by the a- digital TV receiver such apparatus
must be     arrangement of Figure 3 for the factor K of the realized with a
minimum of parts in order to      variable scaling circit equal to, tess.
than, and *produce a cost effective receiver.           ss   greater than
1. 2 



3              EP 0150098 B1                     4 F~gurk 7 is a schemnatic
diagram of a simplified  nance signal. The peaked luminance signal from -
-~  corln~ui~~t,            ~element 24 is applied to the color matrix 26
In the Figures, thin ines represent signal paths  wherein it is
appropriately combined with the for analog or single bit digital (e g.
clock) signals  processed chrominance signal to generate R. G and thick
lines represent signal paths for multibit   5    and B color signals for
driving the display tube. digital signals be~g. pulse code modulated binary
Figure 3 is a peaking circuit comprised of delay signals.)
stages, adders, and one multiplier element 47. The luminance peaking
circuit in a TV receiver  Multiplier element 47 is of the type which scales
is employed to subjectively enhance transitions of  applied signals by a
constant factor. Multiplier 47 vertical lines in the displayed image.
Signals   to  is desirablyoftheetypewhereinitsscalefectorKis representing
relatively sharp transitions generally  electrically variable by control
signals applied to contain high frequency signal components. The    its
control input terminal- 50 so that the peaking transitions may be
selectively enhanced by       function may be adapted tothecondition of the
increasing the amplitude response of the high    applied luminance signal.
Ideally, the scale factor frequency components of the luminance signal   is
K should be linearly variable to provide a wide relative to the low
frequency components. How-   range of adaptability. ever, care must be
taken to ensure that the        In Figure 3 luminance samples are applied
to peaking of the higher frequencies of the lumi-   input port 30 and
peaked samples are available at nance signal does not introduce ringing of
these  the output port 49 of adder 48. The luminance high frequency
components. Thus, the overall  20   samples are coupled to the input port
of delay peaking response must be tailored to roll'off    element 31 which
is serially coupled to adder gradually at the upper end of the spectrum
while  circuit 51. The luminance samples are also guaranteeing a high
degree of attenuation of     applied to a second input port of adder 51.
Delay frequencies In the range of the sound signal     element 31 and adder
circuit 51 form a first FIR components. In addition, it is most desirable
that   25   filter. The transfer function exhibited at the output the
peaking response have linear phase charac-   of adder 51 relative to the
input samples applied terlstics. It has been found in the past that the  to
port 30 is a cosine response. In 'Y' transform general frequency response
curve illustrated in  notation the transfer function is described by the
Figure 1 produces the desired peaking charac-    equation teristics when
generated with linear phase corn-   30 ponents.-
S511SIN=1+z Figure 2 Is a block diagram of part of a digitalTV receiver
indicating the major signal processing  where S51 and SIN are the values of
the signal circuits including a luminance peaking circuit. In  samples at
the output port of adder 51 and input the figure, broadcast TV signals are
received by   35   port 30 respectively. antenna 10 and applied to
conventional tuner and   Output samples from adder 51 are applied to a
intermediate frequency (IF) circuitry 12. A      second filter including
circuit elements 32, 33, 34, baseband analog composite video signal from
35, 38, 41 and 42 and to a third fiter including element 12 is applied to
the input of an analog-to-  circuit elements 33,35,36,37.39.40.43.44,45,46
digital converter (ADC) 14. which samples the   40   and 47. Circuit
elements 33, 35, 42 43 and 45 are signal at a rate of, eg., four times the
color    delay elements which delay signal samples by subcarrier frequency
and  generates digital      one sample period and are for example latches
representations of the analog signal. The ADC 14  clocked synchronously at
the sample rate. Circuit Is controlled by a sampling signal provided by a
elements 34,36 and 39 are times-two multipliers. clock generator 16 which
may be a phase locked   45   Assuming that the samples are n-bit pulse code
loop circuit responsive to the digitized color burst  modulated (PCM)
binary codes, the times-two reference component of the composite signal.
multipliers may be wiring arrangements which Output samples from ADC 14 are
applied to a       alter or shift the significance of the bit positions,
comb filter 18 which selectively extracts the lumi-  of the respective
samples, leftward one bit posi- nance and chrominance components of the
corn-   so   dion (where the leftmost bit of the PCM code is the posits
video signal. The chrominance component   most significant bit). Circuit
elements 32, 37, 38 Is applied to the chrominance processing circuit  and
40 are binary addes and elements 44 and 46 20, which may include gain
control function, filter  are binary subtractors designed to comport with
circuits. and color mixture signal demodulating   the signal fornat, eg.
two's complement num- circuitry, wherein the chrominance signal is suit-
us   berm Circuit elemnnt 41 is a scaling circuit which ably conditioned
for application to the color mat-  divides samples by a factor of four. For
binary rix circuit 2                                     pCM samples.
elemert 41 may be a wiring The luminance component from comb filter 18
arrangement which alters the significance of the is applied to th Iuninance
processing circuit 22  sample bits two bit p asioioris rightwasd. which may
Incdtde brightness control and vertical   60  The second File  i tm
freqency range of detail enhancement functions, etac The con-      interest
provides a ga   low        response ditioned Luminance signal from
processor 22 Is    with a fixed gain coefidl ThethWilinhe applied to the
luminance peaking circuit 24 which  frequency range of i _aerst prides a
generally 



selectivt enhances the amplitude response of      high frequency or bard
pass  esponse with a the higher frequency components of the 1ami.  as
variable gain coofClet, iL.. the third filter 3    5              EP
0150098 B1                     6 -at~suates lower frequency components of
lumi-.  between adder 40 and the output port of subtrac- --nance Vibjal
more than the relatively higher     tion circuit 44 is given by frequency
Components. Output signal from the second and third filters are linearly
summed to               S44/S50=1-z 1.        (5) produce the peaked
luminance signal wherein the    5 second filter contributas the lower
frequency      Samples from subtraction circuit 44 are applied . luminance
components and the third filter con-  to the input port of delay element 45
and as tributes the higher'fequency components. Since   subtrahends to
subtraction element 46. Delayed the third filter has a variable gain
coefficient the  output samples from delay element 45 are amplitude of the
higher frequency components of   to   applied as minuends to subtraction
circuit 46. The the luminance signal can be scaled relative to the
transfer function provided by the circuit elements low frequency component
to. produce the most     between the output of subtraction circuit 44 and
desirable composite response.                    the output port of
subtraction circuit 46 is given In Figure 3 the second filter is the upper
signal  by path and the third filter the tower signal path of   is the
illustrated circuitry. Considering first the              S46S44=z-1-1.
(6) upper signal path, samples from adder 51 are applied to one input port
of adder circuit 32 and to  Output samples from subtraction circuit 46 are
the input port of delay element 33. Output       applied to the input port
of variable gain multi- samples from delay element 33 are applied to the
20   plier 47 which multiplies the samples by the input port of delay
element 35 and to times-two  variable factor K. The composite transfer
function circuit 34. Weighted samples from times-two      between the input
port 30 and the output port of <  circuit 34 are applied to a second input
port of  multiplier 47 is given by adder 32 the output of which is coupled
to a first input port of adder 38. Output samples from delay   25    S47S=-
2     3      2 element 35 are applied to a second input port of adder 38.
Output samples from adder 38 are       which in general is a bandpass
response. divided by four in element 41. Samples from        Samples from
delay element 42 and variable element 41 are applied to delay element 42
which  gain multiplier 47 are combined in adder 48 which delays the'
combined and weighted samples by   30   provides output samples from the
peaking circuit one sample period. In "z" transform notation the  at output
port 49. The transfer function Tlz) of the transfer function provided by
the elements       peaking circuit is given by the equation between adder
51 and the output port of delay element 42 is described by the equation
Tlz)=-2K+(K+I)z7'+ K+314)1-2 -                              35
~~~~~~~~~~~~~~+(K+3f4)Z73+(K+1)fi~-4-2Wz-. 35 542/551=1~(1+2z-+z-2)z-
(2) The transfer function of the peaking circuit is which corresponds to
the transfer function of the  generally illustrated in Figure 5. Note the
second filter and is in general a low pass       response is generally flat
near DC then rises and response. The complete  transfer function   40
peaks between 2.2-5 MHz and then rolls off between input port 30 and the
output port of     crossing through zero near 4.05 MHz. The delay element
42 is described by                 response curve has a minimum value of
about -40 dB at approximately 4.2 MHz. The response U
542/SlN.U~z71+3z-2+3z-3+z-4).  (3)    curve then rises again and peaks near
5.7 MHz. 45   This latter peak is undesirable. However, it is Samples from
the output port of adder 51 are   assumed that prefiltering before
analog-todigital applied to times-two multiplier 36, the output port
conversions will substantially eliminate all signal of which is coupled to
a first input port of adder  components in this part of the frequency spec-
37. Samples from delay element 33 are coupled to  trum. a second input port
of adder 37, the output of   a  In Figure 5 the solid curve represents the
which is coupled to a first input porf of adder 40.  response curve for a K
factor of 1. The dotted and Samples from delay element 35 are multiplied by
broken line curves represent the response curves two In element 39 and
thereafter applied to a    for K factors greater and less than one respec-
second Input port of adder 40. The transfer funo-  tively. For a K factor
of zero the high frequency tion provided by the elements between adder 51
us  luminance components wil be significantly and the output port of adder
40 is given by      attenuated relative to the DC response. By appropriate
selection of the factor K the lumi- S40S51-2+z-'+2z-2        (4)
nance signal may be est  peaked or depeaked. (Note--" response cum
kistrated in Figure 5 



which is In general a low pass response.   60   assumesa
samplerat.oecuriftng 2fourI tmesthe Samples from ar 40 are applied to delay
frequency of the color  a     of an NTSC element 43and as minuends to
subtraction circuit  composite color video slbjie" 44. Output samples from
delay element 43 are:      Figure 4 is a Woc scMatc dFagram of 8 applied as
subtrahends to subtraction circuit 44'  variable  multiplier c&di~t which
may  be The transfer function, provided by the elements   a,  implemented
for the elemeMt 47 in Fiwre 3 This 4    7              EP 0150098 Bi
8 -ircuit i- a progranrqmable shift-and-and type  Figure 3 apparatus. The
second transfer function weightiA  rcuit capable of weighting samples    is
generally a wideband response with a null at by factors which are the sunMs
of powers of two  7.2 MHz (for NTSC sample rates). Additionally, the and/or
reciprocal powers of two. The illustrated  Figure 6 circuitry includes
adaptive coring cir- circuit includes only four bit-shifters and three    s
cuitry. Elements in Figure 6 designated with like. adders to produce a
sixteen step linear response  numerals as elements in Figure 3 perform like
for a four bit control signal. The illustrated circuit  functions.
multiplies by a factor K equal to one-eighth the  Elements 82 and 81 make
up the adaptive valueofthedecimalnumbercorrespondingtothe       coring
circuitry which for large signals may be four bit -binary control signal
CnC2CC4. For   t0   assumed to provide a unity transfer function, i.e.
example, If CnCCC. are 0101 respectively which  they do not affect the
signal. Assuming this to be equals decimal 5, then the K factor is 5/8
the case, the transfer function between input port Signals to be multiplied
are-applied to input  30 and output port 49 is identical to that of the
port 80. The samples are applied to bit shifters  Figure 3 circuit when the
contacts of switch 83 are 60-03 which shift the bits of the applied PCM
is   connected to terminals AA'. The circuitry to the samples by 0,1, 2 and
3 significant bit positions  left of switch 83 is slightly more parts
efficient rightward respectively corresponding to a scaling  than the
corresponding circuitry of Figure 3, but it by 1, 12,114 and 1/8.The sign
bit line is connected  can be shown that it performs the same function. for
two's complement numbers which requires       Next consider both contacts
of switch 83 con- that the more significant bit positions that are   20
nected to terninal B. In this state it can readily be vacated in the bit
shifted PCM signals replicate  shown that the transfer function, Fe,
between the sign bit The bit-shifted or scaled samples are  input port 30
and output port 49 is described by applied to gating circuits 64-67
controlled by  the equation control lines C., Cv, C, and C4 respectively.
Responsive to a logic zero on the control line the   25
F(=-Kz9)+(K+1kz2+(K+1)z-3-Kz-4 (9) corresponding gating circuit outputs a
zero valued sample. Responsive to a logic one on the  which in general is a
cosine like frequency control line, the corresponding gating circuit
response having a null at approximately 7.2 MHz. passes the applied scaled
sample. The scaled    The circuit is operated in this mode when it is
output samples or zero values from the gating   30   desired to reproduce
the maximum possible hori- circuits 64-67 are summed in the adder tree
zontal detail as for displaying text material, for including adder circuits
68,69 and 70 to produce  example. The switch 83 may be a manually the input
samples weighted by the scale factor K,  operated switch or an electronic
switch means, at the output port 71.                          e.g.
responsive to the current signal spectral Returning to the example of
C1C2C4 equal to   3s   content The function Fi is also a peaked function.
0101 and an input sample of decimal value 16, the  The peaking function is
accomplished by decimal values applied by bit-shifters 60-63 to  enhancing
the higher frequency components of gating circuits 64-a7 are 16, 8, 4 and 2
respec-  the signal spectrum and adding the enhanced tively. Gating
circuits 64 and 66 responsive to  components back with the lower frequency
corn- logic zero "O control signals produce zero valued   40   ponents. In
video signals, however, the higher output 'values and gating circuits 65
and 67    frequency components are typically significantly responsive to
logic one control signals produce  attenuated relative to lower frequency.
com- output values. 8 and 2 respectively which sum to  ponents. This
attenuation is a consequence of the decirma value 10. The binary value of
the   video signals being broadcast with insufficient control signals 0101
equals decimal 5 and the K   45   bandwidth. The result isthat the higher
frequency factor Is thus 5/8. ive-eighths of sixteen equals 10  components
have a poorer signa-to-noise ratio which is the output value produced by
the adder  and are particularly susceptible to 4uantizatiorf tree at output
terminal 71.                      noise from the analogtodigital conversion
pro- The circuit of Figure 4 can be expanded to     cess. When the received
signal is weak, the produce a larger number of multiplication factors   so
signal-to-noise ratio of the higher frequency com- by including additional
bit-shifters in parallel with  ponents tends to degrade significantly and
the bit shifters 60-63 and corresponding, gating    peaking circuit ends up
adding enhanced noise circuits and adders, or by making the bit shifters
back into the signaL This undesirable result may programmable rather than
hardwired.             be prevented by coring te enhanced signal prior
Depending on the technology employed to   5s  to adding it back to the
other frequency com- realize the circuitry, it may be necessary to use
ponents. 



pipelining  techniques  to  accommodate           Coring is a signal
processing operation in which differences In circuit delays, for example,
where  low-level signal variations are removed from a two adder circuits
are connected in cascade as in  signal to improv theoverallsigii0tofl5rato.
Figures 3 and 4. Thcse skilled in the art will  60   Fixed threshold ooing,
in which low-level signal recognize such conditions and design their cir-
variations not exceeding a fixed threshold level cultry accordingly.
are removed, is generaltw inadewae In a TV Figure Sl a- peaking circuit
switchable between  receiver because te vierwer is mof perceptive of two
transfer functions. One of the transfer func-  noise occurring in a
da*sceneeP.*-light spots in a tions Is similar to the transfer function of
the   es   dark background) than a light scene l>. darc    * ..\
9               EP 0150098  BI                   10 spots.in-  Jght
background). It is therefore desir-  the magnitudes of samples from
multiplier 47 able toprovide a relatively higher coring        exceed the
threshold value, comparator 130 out- threshold for low luminance signal
levels or     puts a logically high gating signal, GS, otherwise darker
scenes and a relatively lower coring      comparator 130 develops a logical
low level at threshold for lighter Scenes.               5    output GS.
Gating signal GS is applied to Referring again to Figure 6, element 82 is a
respective first input terminals of the parallel coring drcuit an example
of which is shown in    array of AND gates 122-128- Respective bits of
Figure 7. Element 81 is a memory element pro-    the signal samples from
multiplier 47 are applied grammed to output particular threshold values to
to respective second inputterminals of AND gates coring circuit 82.
Luminance signal from multi-  to   122-128. When the gating signal GS is
high the plier 47 isapplied tothe signal input port of coring  AND gates
122-128 pass the input signals to the element 83 wherein it is compared
with the       output port 200 of the coring circuit unaltered. threshold
value from memory element 81. If the   Alternatively, when the gating
signal GS is low, signal value is larger than the threshold value, the  AND
gates 122-128 provide logical low values to signal is passed to adder 48.
If the signal value is   r5   output port 200. Note that comparator 130 may
be less than the threshold value, a predetermined   a window comparator
arranged to provide a value, e.g. zero is output by corer 83 to adder 48.
logical high output signal whenever the input The signal addressing the
threshold value       signal is greater than the applied threshold value
memory 81 is low frequency luminance which, in   or lesser than the
negative of the threshold value, general. represents the average image
bright-  20   and to produce a logical low output level other- ness. Low
frequency luminance is obtained via    wise. delay element 78 and adder 79
coupled to the output port of adder circuit 77. The filter transfer  Claims
function, SIJSo. provided by the elements coupled between signal input port
30 and the   25  1. A processing ircu for frequency dependent output port
of adder 79 is given by the equation  amplitude adjustment of digital video
luminance signals characterized by the combination of:
S7fS%=11+Cz)(1+z72)2.    (10)            a first FIR filter (31,51) having
an input port for receiving digital video luminance signals and This filter
function is a low pass response and has   30   having an output port, said
first FIR filter exhibit- a 3 dB point at approximately 1.2 MHz, and is
ing a cosine transfer function; *   acquired with minimal additional
hardware keep-  a second FIR filter (32X 33, 34, 35. 38. 41, 42) ing within
the design goals.                     having an input port coupled to the
output port of The signal samples fromn adder 79 are divided   said first
FIR filter and having an output port, said by a factor of 64. emg. right
shifted six significant   35   second FIR filter exhibiting a generally low
pass bit positions before applying them to the address  frequency response;
input port of memory element 81. The signal is     a third FIR filter
(33,35,36,37,39,40,43, to 47) divided for two reasons. First, it is
unnecessary  having an input port coupled to the output port of that the
threshold values have high resolution, i.e.  said first FIR filter-and
having an output port, and thirty-two-different threshold values are
sufficient   40   induding a variable scaring circuit (47) responsive for
seven bit plus sign bit luminance signals.   to gain control signals (50),
said third FIR filter Secondly, if the Input samples at port 30 are eight
exhibiting a frequency response which attenuates bits wide, after coursing
through adder circuits  the relative high frequency spectrum of lumi- 51,
77 and 79 they are increased to a width of 11  nance signal less than the
relatively low fre- bits The lower order bits are insignificant with  4.
quency spectrum of luminance signal; and respect to the nominal coring
thresholds and thus  combining means (48) coupled to the output contain no
useful -control information. The       ports of said second and third FIR
filters for division may be performed ahead of delay         combining
filtered signal samples provided element 78 and adder 79 to further reduce
the    thereby, said combined filtered samples (49) hardware requirements.
As a further alternative,   50   corresponding to processed digital video
lumi- the division may be split with a portion ahead of  nance signal.
delay element 78 and a portion after adder79. For  2. A circuit according
to caim 1, characterized example, a four bit right shift may be done ahead
by: of elements 78 and 79 followed by a two bit right  said first FIR
filter (31,51) exhibiting the transfer 



shift after element 79. This reduces the size of   as   function f1=1 +z'
where z connotes the conven- adder 79 from a 10 bit device to a six bit
device, an  tional z transform; appreciable hardware saving. This last
example     said second FIR filter (32 33 34, 35, 38, 41, 42) provides a
good compromise between hardware      exhibiting the transfer function
savings and round off errors which result from division byr bit shifts {and
truncation).   610 Figure 7 shows one coring circuit which may be
Implemented as element 82 in Figure 6. This.      and circuit consists. of
a digital comparator 130 to   said third FIR fitter (33.3536.37.39.40.43,
to which Input sgnals from  multiplier 47 and        47) exhibiting the
transfer *Imci0a threshold values from memory 81 are applied& If  65 .. .
:~~~~~~~~    C  -   ....L-   -.G r            ~~              ~~~~9 EP 0
150 098 B1               so10 spots iry light background). It is therefore
desir-  the magnitudes of samples from multiplier 47 able to provide a
relatively higher coring        exceed the threshold value, comparator 130
out- threshold for low luminance signal levels or      puts a logically
high gating signal, GS, otherwise darker scenes and a relatively lower
coring       comparator 130 develops a logical low level at threshold for
lighter scenes.                5    Output GS. Gating signal GS is applied
to Referring again to Figure 6, element 82 is a    respective first input
terminals of the parallel coring circuit an example of which is shown in
array of AND gates 122-128. Respective bits of Figure 7. Element 81 is a
memory element pro-     the signal samples from multiplier 47 are applied -
grammed to output particular threshold values to  to respective second
input terminals of AND gates coring circuit 82. Luminance signal from
multi-  to   122-128. When the gating signal GS is high the plier47 is
applied to the signal input port of coring  AND gates 122-128 pass the
input signals to the element 83 wherein it is compared with the
output port 200 of the coring circuit unaltered. threshold value from
memory element 81. If the    Altematively, when the gating signal GS is
low, signal value is larger than the threshold value, the  AND gates
122-128 provide logical low values to signal ispassed to adder 48. If the
signal value is   is   output port 200. Notethatcomparator 130 may be less
than the threshold value, a predetermined    a window comparator arranged
to provide a value, e.g. zero is output by corer 83 to adder 48.  logical
high output signal whenever the input The signal addressing the threshold
value        signal is greater than the applied threshold value memory 81
is low frequency luminance which, in    or lesser than the negative of the
threshold value, general, represents the average image. bright-   20   and
to produce a logical low output level other- _ ness. Low frequency
luminance is obtained via      wise. * delay element 78 and adder 79
coupled to the output port of adder circuit 77. The filter transfer  Claims
function, S,,t%&,, provided by the elements coupled between signal input
port 30 and the   25   1.A processing circuit for frequency dependent
output port of adder 79 is given by the equation  amplitude adjustment of
digital video luminance signals characterized by the combination of:
SS%=(1+z71)(1+Z-2)2.    (10)              a first FIR filter (31, 51)
having an input port for receiving digital video luminance signals and This
filter function is a low pass response and has   30   having an output
port, said first FIR filter exhibit- a 3 dB point at approximately 1.2 MHz.
and is     ing a cosine transfer function; acquired with minimal additional
hardware keep-     a second FIR filter (32. 33. 34, 35, 38, 41. 42) ing
within the design goals.                      having an input port coupled
to the output port of The signal samples from adder 79 are divided     said
first FIR filter and having an output port, said by a factor of 64, e.g.
right shifted six significant   35   second FIR filter exhibiting a
generally low pass bit positions before applying them to the address
frequency response; input port of memory element 81. The signal is      a
third FIR filter f33,35,36.37,39. 40,43. to 47) divided for two reasons.
First, it is unnecessary  having an input port coupled to the output port
of that the threshold values have high resolution, i.e.  said first FIR
filter and having an output port, and thirty-two different threshold values
are sufficient   40   including a variable scaling circuit (47) responsive
for seven bit plus sign bit luminance signals.    to gain control signals
(50), said third FIR filter Secondly, if the input samples at port 30 are
eight  exhibiting a frequency response which attenuates bits wide, after
coursing through adder circuits  the relative high frequency spectrum of
lumi- 51, 77 and 79 they are increased to a width of 11  nance signal less
than the relatively low fre- bits. The lower order bits are insignificant
with   45   quency spectrum of luminance signal; and respect to the nominal
coring thresholds and thus   combining means (48) coupled to the output
contain no. useful -control information. The      ports of said second and
third FIR filters for division may be performed ahead of delay
combining filtered signal samples provided element 78 and adder 79 to
further reduce the     thereby, said combined filtered samples (49)
hardware requirements. As a further alternative,   so   corresponding to
processed digital video lumi- 



the division may be split with a portion ahead of  nance signal. delay
element 78 and a portion after adder 79. For  2. A circuit according to
claim 1, characterized example, a four bit right shift may be done ahead
by: of elements 78 and 79 followed by a two bit right   said first FIR
filter (31, 51) exhibiting the transfer shift after element 79. This
reduces the size of   55   function fl=1+z' where z connotes the conven-
adder 79 from a 10 bit device to a six bit device, an  tional z transform;
appreciable hardware saving. This last example      said second FIR filter
(32.33 34,35. 38, 41, 42) provides a good compromise between hardware
exhibiting the transfer function savings and round off errors which result
from division by bit shift (and truncation).      60
2=kCz+2z+z1); Figure 7 shows one coring circuit which may be implemented as
element 82 in Figure 6. This       and circuit consists of a digital
comparator 130 to     said third FIR filter (33 35 36137,39.,40.43. to
which input signals from  multiplier 47 and        47) exhibiting the
transfe function threshold values from memory 81 are applied. If  us 6    i
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Ck(-2+3z' -2z2+3z-3-2z-)                plier circuit (47) havng an input
port (50) coupled to the second subtraction circuit and having an where K
is a constaflL                             output port corresponding, to
the output port of 3.A circuit according to claim 2 characterized in  said
third filter. that said first FIR filter 131. 51) comprises a delay    5
6. A circuit according to claim 5 characterized in element (31) having an
input port and an output   that the multiplier circuit (47) comprises: port
and an adder circuit (51) having first and     a plurality of gated
weighting circuits (60. 64; second Input ports coupled respectively to the
61 65; 62,66; 63.67) having respective data input input nd outputportsof
said delay element, said   ports coupled to the input port (80) of said
adder Circuit having an output port corresponding   Jo   multiplier and
having respective control input to the output port of said first FIR
filter.      terminals (C1-C4), each of said gated weighting 4. A circuit
according to claim 2 or 3 charac-   circuits providing at respective output
ports, terized In that the second FIR filter (32, 33, 34 35,  weighted
replicas of signal samples applied to 38,41 42) comprises:
said input ports for a first logic state applied to its first (33) and
second (35) cascaded connected   is   respective control terminal or zero
valued delay elements having respective output ports,    samples for a
second logic state applied to its the first delay element having an input
port      respective control terminal, and each of said coupled to the
output port of the first FIR filter  gated weighting circuits being
arranged to weight first weighting means (34) coupled to the out-  input
samples by successively decreasing values; put port of the first delay
element for weighting   20   and .signal samples from said first delay
element;       means (68. 69, 70) for combining output means (32.38)
coupled to the input port of the   samples from all of said gated weighting
circuits first delay element, the output port of the second  to produced
scaled replicas of samples applied to delay element and said first
weighting means for  said multiplier circuit. combining signal samples
available therefrom;  25   7. A circuit according to claim 6 characterized
in second weighting means (41) coupled to the       that each of said
plurality of gated weighting means for combining signal samples for weight-
circuits comprises: ing the combined signal samples; and                an
n+1-input AND gate (64-67), n of said a third delay element (42) having an
input port  inputs being signal sample inputs and the n+1st coupled to
second weighting means and having   30   input being coupled to its
respective control an output port which corresponds to the output
terminal (C1-C4); and port of said second FIR filter.
bit-shift means (60-63) for sharing the signifi- 5. A circuit according to
claim 2 3 or 4 charac-  cance of sample bit positions, said bit-shift means
terized in that the third FIR filter (33,35,36, 37.39,  being coupled
between the n signal sample 40, 43 to 47) comprises:                     3s
inputs of the AND gate and the multiplier input first (33) and second (35)
cascade connected     port (80). delay elements having respective output
ports,      8. A circuit according to any preceding claim said first delay
element having an input port     characterized in that said combining means
(48) is coupled to the output port of said first FIR filter;  coupled to
said third FIR filter (33. 35, 36, 37 39 first (36) and second (39)
weighting circuits   40   40 43 44 45, 46, 47) by apparatus comprising:
respectively coupled to the input port of the first  a coring circuit (82)
having a threshold value delay element and the output port of the second
input port, said coring circuit having a signal path delay element for
weighting signal samples         connected between said third FRR filter
and said respectively applied thereto;                     combining means;
means (37.40) coupled to the first and second    4s  digital control means
(81). having an input port weighting circuits and the output port of the
first  coupled to the output port of said third FIR filter, delay element
for combining signal samples from   for developing digital threshold values
and 



said weighting circuits and said first delay       applying them to the
threshold value input port of element;
said coring circuit; and first (44) and second (46) subtraction circuits;
so  a fourth FIR filter (78 79, 80) having an input a third delay element
(43) having an output port  port coupled to the output port of said first
FIR and having an Input port coupled to said means     filter (31. 51) and
an output port coupled to said for combining signal samples;
digital control means, said fourth FIR filter exhibit- respective meant for
coupling the input and      ing a lowpass frequency response. output ports
of said third delay element to   55    9. A circuit according to clain 8
characterized in minuend and subtrahend input ports respectively   that the
transferfuntlonsf4 of the fourth FiR filter of said first subtraction
circuit;                is given by the equation a fourth delay element
(45) having an input port coupled to sid first subtraction circuit and
having an output port;                              0 respective means for
coupling the input and      where W is a scale factor. output ports of said
fourth delay element to         10. A circuit according to dcaim 8 aor 9
charlac- subtrahendandc minuend input ports respectively   terized in that
thaf: of said second subtraction circuit; and.            said dlgltsal
sotrol rwas (81) comprises said varIable scaling circuit comprises a multi-
as   memory means havlug a doa  output port    11111 111111 JIll! III
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S couated[t aid tahreshold value input port, and
K(-1+2z'-z-) having aiiaddress Input port, said memory meins being
programmed to provide'threshold      where K is a scaling factor. values
correspondingo applied address signals;     13. A processing circuit as set
forth in claim 12 and in that                                 5
characterized in that the means for coupling the the output port of said
fourth FIR filter is    switch means to the second input port of said
coupled to saId address input port.              signal combining means
further includes an 11. A circuit according to claim 8, 9 or 10
adaptive coring circuit (81, 82) responsive to characterized in that
coring control circuitry 131, 51, 75, to 80) coupled said coring circuit
(82) has an input port  to  to said input port and exhibiting the transfer
coupled to saWd third FIR filter (33, 35, 36, 37, 39,  function 40,43, to
47) and an output port coupled to said means (48) for combining signal
samples, said                  D(1+z-)(1+z2)2 coring circuit including
comparing means (130) for comparing signal samples from said third FIR   IS
where D is a scaling factor. filter and said threshold signals, said coring
cir- cuit (122-128) producing said signal samples as  PatentansprOche
output samples In response to a first result of comparison and producing a
predetermined digi-     1. Verarbeitungsschaltung for eine frequenzab- tal
signal as output signal in response to a second   20   hingige
Amplitudeneinsteflung von digitaten result of comparison.
Luminanz-Videosignalen gekennzeichnet durch 12. A processing circuit for
frequency depen-   die Kombination aus: dent amplitude adjustment of
digital video         einem ersten FIR-Filter (31, 51), welches einen
lumininance signals, comprising:                 Eingang zum Empfang
digitaler Luminanzvideosi- an input port (30) for applying said luminance
25   gnale und einen Ausgang hat und eine Cosinus- signal; characterized by
the combination of:      Ubertragungsfunktion aufweist; switch means (83)
having first (A). second (A')   -  elnem zweiten FIR-Filter (32. 33, 34,
35, 38, 41, and third (8) input ports and first and second   42), das einen
mit dem Ausgang des ersten FIR- output ports for selectively connecting its
first and  Filters gekoppelten Eingang sowie einen Ausgang second output
ports to its first and second input   30   hat und im wesentfichen ainen
Tiefpa&Frequenz- ports respectively or alternatively connecting its  gang
aufweist; first and' second output ports simultaneously to   einem dritten
FIR-Filter (33,35,36.37,39,40, 43 its third input port;
bis 47), welches einen mit dem Ausgang des nmeans (31, 51, 75, 76, 77, 86,
87, 41) coupled  ersten FIR-Filters gekoppelten Eingang sowie between said
input port and said switch means   35   einen Ausgang hat und eine
verinderliche Wich- first input port and exhibiting the transfer function
tungsschaltung (47), die Versthrkungsregelsi- gnale (50) anspricht, enthalt
und einen Frequenz- WO1+3z +3C2+z3)                       gang aufweist,
der das relativ hochfrequente Spektrum des Luminanzsignals weniger dimpft
where W is a scale factor;                  40   als das relativ
niederfrequente Spektrum des means (31, 51, 75, 76, 84, 85) coupled between
Luminanzsignals; und said input port and the second input port of said
einer Kombiniereinrichttung (48), die mit den switch means and exhibiting
the transfer function  Ausgingen des zweiten und des dritten FIR-Filters
gekoppelt ist, urm die von diesen gelieferten gefil- 



2+3zr+3z-2+2 1;                      tarten Signalwert zu kombinieren,
wobei die kombinierten gefifterten Signalwerte (49) dem means.(31, 51,75)
coupled between said input    verarbeiteten digitalen Luminanzvideosignal
ent- port and the third input port of said switch means  sprechen.
exhibiting the transfer function                   (Anmerkung des
Obersetzers: FIR-Filter=Filter so   mit begrenzter Impulsansprache)
z-1(1+z-1);                         2. Schaltungsanordnung nach Anspruch 1,
dadurch gekennzeihnet daB signal combiningmeans (48) having first and
das erste FIR-Filter (31, 51) die Obertragungs- second input ports and
having an output port at  funktion which processed luminance signal is
available;    so means (42) exhibiting the transfer function z'
fl=ttr' for coupling the first output port of said switch means to the
first Input port of said signal corn-  hat. wobei z die konventfonelle
z-Transformation bining means;
bedeutet; means (43, 44. 45. 46, 47, 82) for coupling the   a  das zwelte
FIR-Filier 2 33, 34, 35, 38. 41, 42) second output port of said switch
means to the   dte 0bertragunsftnlkffn second input port of said signal
combining means, including circuitry exhibiting the transfer
f2-V4(k7*2rW2+e11) function 65   aufweist; und    do"        ~~~15
EPOI 5O 098 BI                  16   !    ~~llIll ttl d  dritte FIR-Filter
l33. 35.36.37,39.40.43 bis  gin drittes Verzagerungselement (43), das einen
47)   bectragungsfunktion                       Ausgang und einen mit der
Einrichtung wum 47)wfubertragungs~unktonKombinieren der Signatwerte
gekoppelten Ein- f3-Kt-2+3z-_2z72+3z-"-2z-4)              gang hat; 5
Einrichtungen zum Koppeln des Eingangs und aufweist wobei K eine Konstante
ist             des Ausgangs des dritten Verz6g5engselemen 3 Scha
ungsanordnung nach Anspruch 2,        tem mit einem Minuendes
bzw.einemSubtrahen- dadurch gekennzaichnet. dal das erste FIR-AFiter
den-Eingang der ersten Subtrahie5schattung; (31, 51) sin
Verzogerungsleement (31). das einen  ein viertes Veuzogerungsdelenent (45).
dam mit einse Quelle (30) gekoppelten Eingang sowie   to  einen mit der
ersten Subtrahierschaltung gekop- nen- Ausgang hat. und sine
Addierschaltung      pelten Eingang sowie einen Ausgang hat; (51), d;ne nen
ersten und einen zweiten Eingang.  Einrichtungenzum Koppeln des Eingangs
und die mit dem Eingangs bzw. Ausgang des Verz6ge-  des Ausgangs des
vierten Verzogerungselements rungsdlerents gekoppelt sind, enthalt, wobei
die  mit einem Subtrahenden- bzw. Minuenden- Ein- Addierschaltung einen
Ausgang entsprechend   15  gang der zweiten Subtrahierschaltung; und dem
Ausgang des ermten FIR-Fitters hat           dag die verinderliche
Wxchtungsschaltung sine 4. Schaltungsanordnung nach Anspruch 2oder
Multiplizierschaltung (47) onthalt, die elnen mit 3, dadurch
gekennzeichnet, daB das zweite FIR-  der zweiten
SubtrahierschaltunggekoppeltenEm- Filter (32,33. 34, 35, 3841, 42) enthilt:
gang (50) und einen Ausgang. der dem Ausgang sin grates (33) und ein
zweites (35) Verzoge-  20   einer dritten digitalen Verarbeitungsschaitung
rungsetemlenlt, die in iKaskade geschaltet sind und  entspricht, hat. rug~l
dasdeinK                  nrnugnach AflSPmCh 5, jeweils einen Ausgang
aufweisen, wobei dlas      6. Schaltungsanornug nahe Anstpruche5, s erte
Verzfterngsefernent einen mit dem Aus-     dadurch gekcennizeichnet,
dBdeMlilze gang des ersten AR-Filters gekoppelten Eingang  schaltung (47)
enthilt: hat.                          -           25    sine Mehrzahl von
getasteten Wichtungsschal- sins ermte Wichtungseinrichtung (34), die mit
tungen (60, 64; 61. 65; 62. 66; 63,67), die jeweils dem Ausgang des ersten
Verzogerungsolerrients   einen mit dem Eingang (80) des Multiplizierers
gekoppelt 1St um Signalwerte vom ersten Verz6-  gekoppelten Dateneingang
und jeweils einen gerungmseemenlt zu wichten;      -SteuereingangsanschluB
(Ci-C4) haben und an dine Enrichtung (32,38), die mit dem Eingang   30
ihren Ausglngen jeweils gewicht  Abbilder der des ersten
Verzigerungsolemenits, dem Ausgang   den Eingongen zugefuhrten Signahwerts
liefem, des zweiten Verzbgerungselements und der        wenn an den
jeweiligen SteueraoschluB sin erster ersten Wichtungseinrichtu')g gekoppeft
ist, urn  Logiikzustand angilegt ist oder Signalwerte Null, die von diesen
verflgbaren Signaiwerte zu korn-  wenn an dern jeweiligen Steuerlabchilu
ein binieren;                                 '4   zweiter Logilzustand
angeleet ist. woels die getb- sine zwete Wichtungsintichtung (41), die mit
staten Wichtungsschattung)en jeweilssoausgebil- der Einrichung zum
Kombinieren der Signal-      dot sind, daB dis die Eingangasignaflvorte mit
werte gekoppent ist, um die kombinierten Signal-  sukzessive kleineren
Werten wichte; und werte zu wichten; und                            sine
Elnrichtung (68. 69, 70) zum Kombinieren sin drittes Verz6gerungseleme)t
(42), das einen   40   der AusgangsSignaW    von alen getasteten mit dsr
zweiten WchWtungseinrichtung gekoppel-  Wichtungsschzaltungen  zur
Erzeugung  von 



ten Eingang und einen Ausgang hat, der dem      gewkhteten Abbildem der der
Multipleierschal- Ausgang des zweiten RR-Filters entspricht      tung
zugefrhiten Signalwefte. 5. Schaltungsanorddnufng nach Anmpruch 2. 3     7.
Schatu')g50)ordnung nach Anspruch 6, oder 4, dadurch gelcennzeichtnet, daB
das drvits  45   dadurch gekennzeidl)et  daB die getamnsten lR-Filter
(33.35,36,37,39,40r43 bis 47) enthilt:  Wichtungsn JewetIs enthalten: ein
srmtss (33) und sin zweites (35) Verzsge-   sin UND-Gri3ed (64 bis 67 mit
n+1 Einglngen, rungselement, tdie in Kaskade geschaltet sind und  von denen
n Eginge Signafwetflgeng e mind Jeweils sinen Ausgang aufweimen, wobei das
und der Eingang D+1 mit dam ewemigenSteuer- erste Verzgerunzgselement sinsn
mit dem Aus-   a    anschluB tCl bis C4) gskoppest 1st und gang des ersten
FIR-Filters gekoppelten Eingang   sine zwschen die m SignlWWeiilnnge des
aufweist;                                       UN-Gliedes und den
MoutipraIoter-Engansg (80) sine Orate 136) und sine zweite (39) Wichtungs-
gekoppeltte B-*V5rs1 bunfgseirdichtung (60 bis schaltung. die mit dem
Eingang; des ersten Venrz-  63) zur Andruwig des Stelgenwertes der
8it-Stel- *  gerungael~tfle'tS bzw. dem Ausgang des zweItes"   u    len der
Signalv- Verzgerungselements gekoppelt Sind'.urn die an   a. Sc
hahando nach egeai der vor- sie angelegton Signaiwerte zu wlchten:
hergKehefdef  pbW  du gekndernc- gine Ernrichtung (37.40), die mit der
ersten und  net, dalt die .om  isrUdhtItg  8)it dem der swollen
Wlchtungsschaltung sawle dem Aus-   drittan FIRWibr 33 356. 3739.40. 43,44
45, gang do tten Vrzgerungsolements gokop-   so   46, 47) eauch erms Anotwo
96kinppeft i pelt lot, urn dl. Stgnatweors wvn den Wichunigs-  woihe endi2d
achalwtuflOWf und demn ersten Verzagerunitegme-   sine EntSernumOSSC&E
die dnen ment mu kombilniren;                            Schwelfenwepwwwwwo
smowe efhn zwscben ef*ne at (44Q und sine zweite (48) Subtrahier-  dam
dritte FliWFIfitsrlandie lnqigKiMet  inrlitU schaltung:l
geschaltatm' SipWMalbufg awhei5    )~~~~~ ~ ~ ~ ~ ~~~~~~~~~~~~~~~~~ LUt   F
iM uS  |l .eit dig"   Steuerinrich             en
W1+3z-1+3z72+Z) n                    tundarn  J. die. eer181111 mit demn
A~gang des dritten FIR-Fiters gekop- .peltenElngang hat um digitale
Schwellenwerte    aufweist, worin W ein Magstabsfaktor ist; zu erzeugen und
dern Schwelrenwerteingang der      einer Einrichtung (31, 51, 75, 76, 84,
85), die Entkemungsschattung zuffilhron; und         5    zwischen don
EingangsanschluB und den zweiten ein viertes FR-Filter 7t 79, 80). des
elnen mit  Eingang der Schaltvorrichtung gekoppelt ist und dem Ausgang des
ersten RR-Filters (31, 51)       die Obertragungsfunktion gekoppelten
Elngang,und einen mit der digitalen Steuereinrichtung gloppeften Ausgang
hat, und               2+&-'+3C2+2z-3 einaen Tiefpa-Frequenzgang aufweist
70 9. Schaltungsanordnung nach Anspruch 8,        aufweist; dadurch
gekennzeichnet, daB die Obertragungs-      einer Einrichtung (31, 51, 75),
die zwischen den funktion M4 des vierten FIR-Filters durch die Glei-
Eingangsanschlug und den dritten Eingang der chung
Schaltvorrichtung gekoppelt ist und die Obertra- 75   gungsfunktion
z-'(1+z-l) aufweist; f4=W(1 +z-2?                        einer
Signalkombiniereinrichtung  (48), -die einen ersten und einen zweiten
Eingang sowie gegeben ist, wobei W ain Wichtungsfaktor ist.    einen
Ausgang, an dem ein verarbeitates Lurnin- 10. Schatungsanordnung nach
Anspruch 8         anzsignal verffigbar ist, aufweist; oder 9, dadurch
gekennzeichnet, dag         20     einer die Obertragungsfunktion z-'
aufweisen- die digitale Steueresnrichtung (81) eine Spei-  den Einrichtung
(42) zum Koppeln des ersten j hereinrichtung enthilt die ainen mit dem
Ausgang der Schaltworrichtung mit dem ersten 7Schwellenwerteingang
gekoppeften Datenaus-        Eingang der Signalkombiniereinrichtung; gang
sowie einen Adresseneingang hat und fOr       einer die
Ubertragungsfunktion die Leiferung von Schwellenwerten entsprechend   25
zugefthrten Adressensignalen programmiert ist                 K(-1+2z-z)
und daB der. Ausgang des vierten FIR-Filters mit dem   aufweisenden
Einrichtung (43, 44, 45, 46, 47, 82) Adressen-Eingang gekoppelt is.
zum Koppeln des zweiten Ausgang der Schaltvor- 11'. Schaltungsanordnung
nach Anspruch 8. 9   30   richtung mit dem zweiten Eingang der Signal- oder
10, dadurch gekennizeichnet, daB die Entker-  kombiniereinrichtung, wobei K
ein MaBstabsfak- nungsschaltung (82) elnen mit dam dritten FIR-   tor ist.
Filter (33,35,36,37,39,40,43 bis 47) gekoppeftan   13.
Verarbeitungsscbaltung nach Anspruch 12, Eingang und omnen mit der
Einrichtung (48) wm    dadurch gekennzeichnet, daB die Einrichtung zum
Kombinieren der Signahvwrte, gekoppelten Aus-   35   Koppeln der
Schaltvorrichtung mit dem zweiten gang autweist, sine
Veroleichereinrichtung (130)  Eingang der Signalkombiniereinrichtung auBer-
zum Vergleichen der Signalwerte vom dritten FIR-  dem sine adaptive
Entkemungsschaltung (81,M82) Filter und der Schwellenwertsignale enth~it
und  enthilt, die durch eine Entkemungssteuerschal- 



daft die Entkomungsschaltung (122 bis 128) die   tung (31, 51, 75 bis 80)
gesteuert ist, die mit dem Signalwerte als Ausgangswerte in Ansprache auf
40   EingangsanschluB gekoppelt ist und die Ubertra- ein erstes Ergebnis
des Vergleichs und ein vorge-  gungsfunktion gebenes digitales Signal als
Ausgangssignal in K..Ansprache auf ein zweites Ergebnis des Verglei-
D(1+z-')t1+z-2? ches liefert. 12. Verarbeitungsschaltung zur frequenzabhin-
4s   hat, wobei D sin MaBstabsfaktor ist. gigen Amplitudeneinstellung von
digitalen Lumi- nanz-Videosignalen, mit
Revendications einem EingangsanschluB (30) zum Zufihren des
Luminanzsignals; gekennzeichnet d~urch die     1. Circuit de traitement
pour radjustement de Kombination                                 so
ramplitude dependant de la friquence de signaux dner minen ersten WA),
einen zweiten (A') und  vid6o numeriques de luminance, caract6ris6 par
einen dritten (B) Eingang. sowie elnen ersten und  la combinaison de: einen
zweiten Ausgang auhveisenden Schaltvor-      un premier filtre FIR (31, 51)
avant un point richtung (83) zum wahlweisen Verbinden ibres     d'entr6e de
rdception do signaux viddo num6n- ersten und zweften Ausganges mit ihrem
orsten    s    ques de luminance et ayant un poift de sortie. tizw. zwelten
Eingang oder aftemattv ihres ersten  ledit premier fitre FIR prsentant une
foncton de und zwalten Ausganges gleichzetldg mit ihrem     transfer?
cosinusoidate; dritten Eingang;                                   un second
filtre RBR M3 33, 34, 35, 38.41. 42) einer Einrdchtung (31. 51,
75,76,77,86,87,41),  avant un point dcentria coupf6 au poiat de sortie die
- zwsche  don Eingangsanschlult und den   so   dudit premler FIR etavmnt
poiPtWdo sorie ersten Eingang der Schaltvorrichtung gekoppekt   ledit
second mt FIR prusenetat Mrm 16pon  en ist und die Oboutragungsfunktion
frdquence g&Arailemet pass un trolulm filt,. FIR M3635. 36.37.39,40 43 a
47) avant un point drenke clW6 go point de a6  sortie dudit prmier fite FIR
et avant un Poit de    sortie, 6 comprenant un circuit d'talonnage
un troisibmeo l6menta retard (42) ayant un point variable (47) r6pondant
aux signaux de r6glage du  d'entr6e coupl6 au second maven de ponderation
gain (50), ledit troisieme fiMltR  pedsentant une  et ayant un point de
sortie qui correspond au point r6ponse on friquence qui attenue le spectre
relatif  de sortie dudit second filtre RR. des hauto frNquences du signal
de luminance    5   5. Circuit solon la -revendication 2, 3 ou 4, momis que
Io spectfe relatif des basses frequences  caract6ris6 en ce que le
troisieme filtre FIR (33.35. du signal do luminance; et
36, 37, 39, 40, 43 a 47) comprend: un moyen de combinaison (48) coupI6 aux
despremier(33)btsecond(35)Mlmentsi retard points de sortie desdits second
et troisibme filtres  connect6s en cascade ayant des points respectifs RR
pour combiner des echantillons de signaux   to   de sortie, ledit premier
element a retard ayant un filtres qui y sont produits, lesdits echantillons
point de sortie coupi6 au point de sortie dudit filtr6s combin6s (49)
correspondant au signal    premier filtre, FIR; video numdrlque trait6 de
luminance.               des premier (36) et second (39) circuits de 2.
Circuit salon la revendication 1, caracterise  ponderation respectivement
couples au point par:                                        JS   d'entr6e
du premier 6elment A retard et au point de tedit premier filtre FIR (31,
51) presentant la  sortiedusecondel6mentAretardpourlapond6ra- fonction de
transfort                            tion des echantillons de signaux
respectivement appliquds; fl- +zC'                          un moyen
(37,40) coupid aux premier et second 20   circuits de ponderation et au
point de sortie du oO z est la conotation de la transformation z
premierMl6mentaretardpourcombineriesechan- conventionnelle;
tillons de signal desdits circuits de ponderation et ledit second filtre
FIR (32, 33, 34, 35, 38, 41, 42)  ledit premier 6elment a retard;
presentant Ia fonction de transfert                des premier (44) et
second (46) circuits de 25   soustraction; t2=1/4(z' +2z-2+z-);       -
un troislime element a retard (43) ayant un point de sortie et avant un
point d'entre coupl6 audit et
moyen pour combiner les dchantillons de signal; ledittroisibme filtre FIR
(33,35,36,37,39,40,43 A  des moyens respectifs pour coupler les points 47)
pr6sentant la fonction de transfert     30   d'entrde et de sortie dudit
troisibme 6l6ment A retard au point d'entroe de diminuteurs et de
f3=KC-2+3z-1-22+3z-3-2z74- diminuendes respectivement dudit premiercircuit
de soustraction; oO K est une constante.                            un
quatrieme element a retard (45) avant un 3. Circuit solon la revendication
2, caractdris6 en   35   point d'entree couple audit premier circuit de 0ce
quo ledit premier filtre FIR (31,51) comprend un  soustraction et ayant un
point do sortie; 6l6ment A retard (31) ayant un point d'entree      un
moyen respectif pour coupler les points 



coupl6 3 ladite source (30) et ayant un point de  d'entr6e et de sortie
dudit quatrieme 6e6ment a sortie et un circuit additionneur (51) avant des
retard aux points d'entr6e de diminuendes et de premier et second points
d'entrde coupls respec-   40   diminuteurs respectivement dudit second
circuit tivement aux points d'entroe at de sortie dudit  de soustracti6n;
at Qi 6ment a retard, ledit circuit additionneur avant  ledit circuit
d'talonnags variable comprend un un point do sortie correspondant au point
de sortie  circuit multiplicateur (47) avant un point d'entr6e dudit
premier- filtre FIR.                       (50) coupl6 au second circuit de
soustraction et 4. Circuit selon la revendication 2 ou 3, caracte-   45
ayant un point de sortie correspondant au point de rise en ce quo le second
filtre FIR (32,33,34,35,38,  sortie d'un troisieme circuit de traitement
numeri- 41, 42) comprend:                                 que. des premier
(33) et second (35) 6l6mentsa retard  6. Circuit selon la revendication 5,
caract6ris6 en connect6s en cascade ayant des points respectifs  ce quo le
circuit multipftateur (47) comprend: de sortie, le premier l6ement a retard
avant un   so  un certain nombre de circuits d6clenches de pointdesortie
coupt6 au point de sortie du premier  pond6ration 160, 64; 61. 65; 62, 66;
63, 67) ayant filtre FIR;                                      -des points
respectfs dcentr6e de donnees coupl6s un premier moyen de ponderation 134)
coupl6     au point d'entrie (80) dudit multipricateur et avant au point do
sortie du premier 6l6ment & retard pour  des bomes respectves .rentiri de
commando ponderer les "chantillons de signal dudit premier   sc    C1-C4),
chacun-desdlts circuits ddclenchis do el6ment A retard;
pond6ration prodtisant au point respectif de sor- un maven (32 38) coupl6
au point d'entrds du   tie, des r6priques pondres des 6chantiltons de
premier el6ment I retard, au point de sortie du   signl -appliqu~s audit
point dentrde pour un second 616ment I retard et audit premier Moyen  .
premier tat logku appf .6  ase borne respeo; de ponAdAston pourcombinerdes
6chantillons do   so   tvw -do commando au des idchantlons de valbur
signaux qui an xmt disponibles;                   nulls pour um second 6tat
bgique apphfqu6 e as un second mowen de pondiration (41 )coupli au   borne
respective do commando. et chacun desdits moyen pourcombiner
les6chantillonsdesignaux      circuits declenchis de ponmdstdon tant agenc6
pour ponderer fes 6chantillons combinds de        pourpond6
rfesrchatillnsd'entrndevalours signaux; et
6s   successivement d coiMssutes;    o            ~~~~~21         EP
0150098 B1                    22 un (yen {68, 69,70) pour combiner les
echan-   de si nal, ledit circuit de creusement comprenant tillons de
sortie de tous lesdits circuits d6clenche  n m   do    crauson  ent
comparerant de ponderation pour produire des repliques 6ta-  les
6chantillons de signal dudit troisibme filtre FIR lonn6es d'echantillons
appliqu6s audit circuit  et lesdits signaux de seuil ledit circuit de
creuse- multiplicateur.                            5    ment (122-128)
produisant lesdits echantitlons 7. Circuit selon la revendication. 6,
caracterise  de signal, on tant qu'echantillons de sortie en en co quo
chacun desdits circuits d6clench6s de  r6ponse 3 un premier r6sultat de la
comparaison ponderation comprend;                           et produisant
un signal num6rique pr6d6termine une porto ET h n+1 entr6es (64-67),
ndesdites  en tant quo signal de sortie en r6ponse a un entr6es 6tant des
entrees d'6chantillons de signal   to  second r6sultat de la comparaison.
et la n+Ibme entr6e etant coupl6e A sa borne      12. Circuit de traitement
pour l'ajustement de respective de commando (CI-C4); et
l'amplitude d6pendant de la frequence de signaux un moyen de d6calage de
bits (60-63) pour      vid6o numeriques de luminance, comprenant alt6rer
limportance des positions binaires de     un point d'entr6e (30) pour
appliquer ledit l'6chantillon, ledit moyen de d6calage de bits  i5  signal
de luminance; caract6ris6 par la combinai- etant coupl6 entre les n entr6es
d'6chantillons de  son de: signaux de la porte ET et le point d'entr6e (80)
du  un moyen de commutation (83) avant des muitiplicateur.
premier (A), second (A') et troisieme (B) point 8. Circuit selon toute
revendication pr6cedente,  d'entr6o et des premier et second points de
sortie caract6ris6 en ce quo ledit moyen de combinaison   20   pour
s6lectivement connecter ses premier et (48) est coupl6 audit troisieme
filtre FIR (33,35,36,  second points de sortie 3 ses premier et second 37,
39, 40, 43, 44, 45, 46, 47) par un appareil  points d'entr6e respectivement
ou alternative- comprenant:                                      ment
connecter ses premier et second points de un circuit de creusement (82)
ayant un point    sorte simultanement A son troisibme point d'en- d'entree
de valeurs de seuil, ledit circuit de creu-   25  tr6e; sement ayant un
trajet de signaux connect6 entre  un moyen (31, 51,75,76,77,86,87,41)
coupl6 ledit troisieme filtre fir et ledit moyen de combi-  entre ledit
point d'entr6e et ledit premier point naison;
d'entrde dudit moyen de commutation et pr6sen- un moyen de commande
num6rique (81) avant      tant la fonction de transfert un point d'entrde
couple au point de sortie dudit  30 troisidmo filtre FIR, pour d6velopper
des valeurs           WOl +3z- +3z-2+z-) rium6riques de seuil et les
appliquer au point d'ontree de valeurs de seuil dudit circuit de   ou W est
un factour d'6talonnage; creusement; et
un moyen (31, 51, 75, 76, 84, 85) coupl6 entre un quatriome fiatre FIR (78,
79, 80) ayant un   35  ledit point d'entree et le second point d'entr6e 



point d'entree coupli au point de sortie dudit  dudit moyen de commutation
et pr6sentant la premier filtre FIR (31, 51) et un point de sortie
fonction de transfert coupl6 audit moyen de commande num6eque, lWdit
quatrinme filtre FIR presentant une roponse           2+3z-1+3z2+2z-'; en
fr6quence passe-bas.                    40 9. Circuit selon la
revendication 8, caract6ris4  un moyen (31, 51, 75) coupli entre ledit
point en ce que les fonctions de transfert f4 du qua-  d'entr6e et ledit
troisieme point d'entr6e dudit tineme filtre FIR est donn6 par l'quation
moyen de commutation pr6sentant la fonction de transfert f4W(1 +z-2)2
45 z-tel +z '); ouI W est un facteur d'etalonnage. 10. Circuit selon la
revendication 8 ou 9,      un moyen de combinaison do signaux (48)
caract6ris6 en ce que:                           ayant des premier et
second points d'entree et ledit moyen de commande num6rique (81)   s0
avant un point de sortie auquel est disponible le comprend un moven formant
m6moire avant un       signal traite de luminance; point de sortie de
donn6es coupl6 audit point     un moyen (42) prisentant ia fonction de
trans- d'entree do valeurs de seuil et ayant un point   fort z~t pour
coupler te premier point de sortie d'entr6o d'adresse, ledit moyen formant
m6moire  dudit moyen de commutation au premier point etant programm6 pour
produire des vateurs do   55   d'entreo dudit moyen de combinaison de souil
correspondant aux signaux appliques        signaux; d'adresse; t on ce quo
un rmynen 43,44. 45,46847,82) pour coupler le Is poInt de sortie dudit
quatriemo filtre FiR est  second point d'entrde dudit moyen de commuta-
couplo audit point d'entrde d'adresse..         tion au second point d6rent
dudit moyen de It. Circui soton la revendication 8, 9 ou 10,  60
combinalson do signawr compWerI*nt un non- caract6rWa en ce quo
tag. prisentant le ferction do tramfe ledit ciuit de creusement (82) a urn
point OdWern  coupl& audit troisieme filtre FIR (33, 35,
Kg-I1*2z1-2z-) 38,37&3;39,4%43 & 47) et un pointdesortie coupl6 audit moven
r(48) pour combiner les echantillons    s   oi K Ist un facteur
c&al'bnnagO& 12    * -           -23               EP 0150098 B1
24   I        I *  M    !S I .13.-,Circ -de traiterent selon la
revendication  creusement (31, 51, 75 a 80) couple audit point 12,
caract6rish en Ce que le moyen pour coupler le  d'entr6e et presentant la
fonction de transfert moyen de commutation au second point d'entree dudit
moyen de combinaison de sidnaux corn-                   t(Iz-l+z-2 prend.de
plus un circuit de creusement adaptif   s (81, 82) repondant au montage de
commande de     ob D est un facteur d'etalonnage. to 15 20 25 30 35 40 45
60 65 13    


