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cult elements are presumed to be parallel bit busses. In Figures 3 and 4
the broad arrows interconnecting The present invention Is related to
electronic cir-  circuitelements are parallel bitbusses and the narrow
cultry for combining two signals which is adaptively  arrows are single
conductor connections. In Figures controlled in accordance with the
amplitudes of the   5   1, 3 and 4 compensating delay elements may be re-
signals being combined.                            quired between certain
processing elements to prop- In, for example, video signal processing
systems,  erly time align respective signals which may undergo It is
desirable to enhance the effective frequency re-  different processing
delays. These elements have sponse of particular signal components. This
may be  been omitted to simplify the description of the inven- accomplished
by examining the signal for transitions,  10  tion, however one skilled in
the art of video signal developing a signal proportional to the transition,
and  processing will readily recognize where such com- combining the
developed signal with the original sig-  pensating delays are required. nal
In a manner to either reduce the transition time or  The circuitry
illustrated in Figure 1 is a chroma/lu- alternatively to augment (peak) the
signal Immediate-  ma separator which separates the chrominance and ly
adjacent the transition, see GB-A- 2 118 396, US-  15  luminance components
of composite video signal In A- 4 295 160 and US-A- 4 231 065.
addition circuitry is included for enhancing the verti- Peaking In
conventional TV receivers Is generally  cal detail of the luminance
component. in Figure 1 performed subsequent to detecting the synchronizing
baseband analog composite video signal is applied components of the video
signal. However in current  from, for example, tuner circuitry (not shown)
to input receivers including enhanced features, It may be   20  terminal
10. This signal is coupled to the analog-to- more economical to perform
peaking prior to detect-  digital converter (ADC) 12 wherein it is
converted to Ing the synchronizing components. In such a config-
plural-bit binary samples and at a rate sufficient to uration the peaked
signal may include portions hav-  satisfy the Nyquist sampling criterion.
ing amplitudes comparable to the amplitude of the      Samples from the ADC
12 are coupled to the low horizontal sync tips. These portions will confuse
the   25  pass filter 14, the high passfilter38 and the delay ele-
synchronizing component detectors and produce un-  ment 18. Low pass filter
14 attenuates signal frequen- desirable effects in the processing system.
cies occurring in the frequency spectrum normally oc- The present invention
is directed toward circuitry  cupied by the chrominance component of
composite for adaptively combining first and second signals (for  video
signal. High pass filter 38 attenuates signal fre- example a video signal
and a peaking signal). The   30  quences occurring below the spectrum
normally oc- first and second signals are coupled to a comparing  cupied by
the chrominance component. Filter 38 (and means which develops a control
signal indicating   filters 40 and 44) may be chrominance band pass fil-
when the combination of the first and second signals  ters. Alternatively
the filterfunction offilter38 may be will have an amplitude exceeding a
predetermined   realized by subtracting the output of low pass filter 14
amplitude in one polarity sense. In the absence of the   35  from the
signal coupled to its input. In this instance fil- control signal the first
and second signals are com-  trs 14 and 38 will have complementaryfrequency
re- bined. In the presence of the control signal the first  sponse
characteristics. Delay element 18 delays signal is combined with a further
signal related to the  samples by one horizontal line period and has its
out- first signal.                                      put coupled to low
pass filter 20, high pass filter 40 Figure 1 is block diagram of a portion
of the cir-  40  and delay element 30. Delay element 30 delays sam- cuitry
in a television receiver including the pres-  ples by one horizontal line
period and has its output ent invention:
coupled to low pass filter 32 and high pass filter 44. Figure 2 Is a
waveform diagram useful In under-  High pass filters 40 and 44 are similar
to high pass standing the present invention:                filter 38 and
low pass filters 20 and 32 are similar to Figure 3is a block diagram of one
embodiment of  45  low pass filter 14. High pass filtered samples from fil-
the signal combining circuitry of the present in-  ters 38, 40 and 44 are
coupled to the chrominance vention:
separator 42 which produces the chrominance com- Figure 4 is a block
diagram of a second embodi-  ponent of composite video signal. Chrominance
sep- ment of signal combining circuitry of the present  arator 42 may be of
the type disclosed in U.S. Patent Invention.
50   US-A- 4,636,840 issued 1/13/87 to McNeely and Fling The invention may
be practiced on either analog  or of the type disclosed in U.S. Patent
US-A- ordigital signals, however it will be described in terms  4,050,084
issued September 20, 1977 to Rossi. of parallel bit sampled data pulse code
modulated sig-  Low pass filtered composite video signal from f il- nals
e.g. twos complement samples. For illustrative  ters 14, 20 and 32 are
respectively scaled by factors purposes, the vehicle selected is circuitry
in a televi-  55  114, 112, and 1/4 by scaling circuits 16, 22, and 34.
sion receiver for enhancing the vertical detail of the  Scaled samples from
weighting circuit 22 are sum- processed image.
med with the negative of scaled samples from scaling In Figure 1 the narrow
lines Interconnecting cir-  circuits 16 and 34 in the combining circuit 24.
The 
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provided by circuit 24 is related to  vertical transitions attendant the
horizontal line pro- vertical or line-to-line changes of the low frequency
vided by delay element 18. luminance component. The signal provided by com-
Signals provided by combining element 24 are bining circuit 24 is coupled
to a non-linear-processor  combined with signals from delay element 18 in
SCC (NLP) 26. NLP 26 may be one of several different   5   28. The set of
signals drawn in the center of the Figure functional elements. For example
NLP 28 may in-   2 represent the output signals from combining ele- clude a
differentiator to generate peaking signals oc-  ment 24. The signals
produced by element 24 are curring only at vertical transitions having
predeter-  drawn adjacent the low frequency components ofthe mined minimum
amplitudes. Alternatively NLP 26   composite video lines corresponding to
the wideband may be a non-linear gain element which cores signal  10
compositevideo linewith which it is combined in SCC In a firstamplitude
range, amplifies signal in a second  28. The signals from element 24 are
zero valued ex- intermediate amplitude range and attenuates signal  cept
where a line-to-line difference occurs. A single in a third large amplitude
range. Apparatus of this tat-  transition between line intervals may be
reflected in ter type is described in U.S. Patent US-A- 4,422,094.  two
line Intervals as shown in Figure 2. Note, how- Signal from NLP 26 and
delayed composite video  15  ever, that uniform changes over three or more
lines signal from delay element 18 are combined in signal  will not produce
(from the output of element 24) sig- combining circuit (SCC) 28 to produce
composite vid-  nals indicating the occurrence of such changes. eo with
lowerfrequency components (related to vert-  The set of signals drawn to
the right of the Figure ical transitions) enhanced. Signal from SCC 28 and
2 represent the sum of the horizontally adjacent sig- signal from
chrominance separator 42 are coupled to  20  nals to the left and center of
the figure. It can be seen subtracter 38 wherein the chrominance component
is  in the set of signals to the right of the Figure 2, that subtracted
from the composite video signal to pro-  during the interval T2 forline
n+2, the amplitude ofthe duce the luminance component.
combined signal is equal to the amplitude of the syn- Luminance signal from
subtracter 36 is coupled  chronizing components at interval T1. Itwill be
readily to processor 39 and sync separator 37. Sync separa-  25
appreciated that if the sync separator 37 is to detect tor 37 extracts the
synchronizing components from  the horizontal synchronizing signal as a
function of Its the luminance signal and develops the necessary sig-
amplitude, it will perforce erronously detect interval nals to
appropriately control both the processor 39  T2. and the display element
38.                          In order to preclude this happenstance, but
other- Chrominance signal from separator42 is coupled   30  wise not affect
circuit performance, the signal com- to processor 39 which appropriately
conditions and  bining circuit SCC 28 is designed to preclude the ad-
combines the chrominance and luminance compo-    ditive signal from NLP 26
from extending the lumi- nents to produce signals for driving the display
device  nance signal into the amplitude range of the syn- 38.
chronizing component. Refer nextto Figure 2which illustrates three sets  35
Figure 3 illustrates a firstembodiment of a signal of signals, which
signals are drawn especially to em-  combining circuit which may be
implemented for SCC phasize the problem overcome by the invention. In  28.
In Figure 3 video signal from, for example, delay the left portion of the
drawing are four waveforms in-  element 18 Is applied to bus 50, and
enhancing signal tended to representfoursuccessive horizontal lines of
from, for example NLP 27 is applied to bus 58. Bus low frequency composite
video signal which may be  40  50 is coupled to one Input of adder 57 and
to the sub- available from low pass filters 14,20 and 32. The tim-  trahend
input of the subtracter 52. A reference value ing interval T1 corresponds
to the occurrence of the  from source 53 is applied to the minuend input of
the horizontal synchronizing signal in each line interval.  subtracter 52.
The reference value, in this example, The video signal is intended to be
identical from line-  corresponds to black level or the most negative am-
to-line except at interval T2. Between the occurrence  45   plitude thatthe
luminance signal is expected to attain of lines n+1 and n+2 a signal change
occurs during  in the active portion of a line interval. Subtracter 52 the
Interval T2 within the horizontal period. This  produces a signal
corresponding to an inverted ver- change represents a vertical transition
in the image  sion ofthesignal applied on bus 50 and which is offset to be
displayed.                                 by the reference value. For the
reference value being At any instant samples representing three verti-  50
positive and equal to black level, the output signal cally aligned picture
elements (pixels) from three suc-  from subtracter 52 will be negative
valued for input cessive lines are output by low pass filter 14, 20 and
signal amplitudes that are more positive than black 32. For example if ADC
23 is currently converting line  level, zero valued for input signal
amplitudes equal to n+3, then filters 14,20 and 32 are currently producing
black level, and positive valued for Input signal ampli- 



filtered samples from lines n+3, n+2 and n+1 respec-  55  tudes less
positive than black level. tively. Due to the selection of scale factors
for ele-  Subtracter 52 produces value bits and a sign bit ments 16,22 and
34, the combined signal provided by  which is presumed to be a logic one
for negative out- combining element 24 is weighted to correspond to  put
values and a logic zero for positive output values. 3    5
EP 0 340 656 B1                6 The value bits provided by subtracter 52
are coupled  nal. For certain amplitude signals, the difference pro- to
mutually exclusive first input terminals of a bank  vided by the bank ofAND
gates 54 may be greaterand of two-input AND gates 54. The sign bit is
coupled  less than the enhancing signal for alternate half cy- to the
second input of each of the AND gates in  cles of the subcarrier. In this
instance the sign bit sig- bank 54. The AND gates 54 are conditioned by the
5   nal controlling the multiplexer 56 will oscillate be- sign bit to pass
negative differences produced by  tween one and zero values and create an
undesirable subtracter 52 but provide zero values for positive  artifact in
the output signal. In order to preclude this differences. The values
provided by AND gates 54  circumstance a filter 51 may be inserted between
the include the sign bit which may be routed through an  bus 50 and the
subtrahend input port of subtracter 52. AND gate in the bank of gates 54 or
it may be routed  10  The filter 51 may be a low pass filter designed to
at- around the AND gates. In either case it is desired that  tenuate
signals in the frequency band normally occu- the signal provided by AND
gates 54 be in two's com-  pied by the chrominance component, or it may be
a plement format.                                  chrominance trap. The
output values from AND gates 54 are cou-     Figure 4 Illustrates a second
embodiment of the pled to the minuend input port of a second subtracter  15
combining circuit SCC 28. Elements in Figure 4 des- 55 and to one input
port of a multiplexer 56. The en-  ignated with like numerals as elements
in Figure 3 are hancing signal on bus 58 is coupled to the subtrahend
Identical and perform like functions. input port of subtracter 55 and to a
second input port  In some systems the black level may not be de- of
multiplexer 56. The polarity indicating sign bit from  fined and thus a
fixed black level reference for appli- subtracter 55 is coupled to the
control input terminal  20  cation to the minuend input port of subtracter
52 may of multiplexer 56. The output of multiplexer 56 Is cou-  not be
easily selected. To overcome this difficulty the pled to a second input of
adder 57.              Figure 4 SCC includes apparatus 100 for adaptively
Subtracter55 will produce negative values when-  determining the reference
value. ever the signal from the AND gates 54 are more neg-  A first
embodiment of circuitry 100 includes a D- ative than the enhancing signal
on bus 58. When this  25  type latch 72. having a data input port coupled
to the condition is satisfied, the enhancing signal, when  input bus 50 and
a data output, Q, coupled to the min- added to the signal on bus 50, in
adder 57, cannot  uend input port of the subtracter 52 (via the dashed pull
the amplitude of the combined signal below the  connection). The clock
input terminal, C, of latch 72 black level. If the output of subtracter 55
is positive,  Is coupled to a source of pulses, [err] which provides, this
indicates thatthe combination of the enhancing   30  e.g., one pulse per
line interval, during the time Inter- signal on bus 58 and the video signal
on bus 50 will  val that black level occurs in the video signal. Black
undesirably combine to produce amplitudes more   level is loaded into latch
72 by the action of pulse H[err] negative than black level. Therefore when
the sub-  and applied to subtracter 52 for the duration of each tracter 55
produces negative differences multiplexer  line Interval. Alternatively, if
It is anticipated that the 56 is conditioned to couple the enhancing signal
on   35  signal will contain noise, It will be advantageous to bus 58 to
the adder 57. The output of adder 57 is the  average the black level values
that are sampled dur- video signal enhanced in accordance with the signal
Ing successive line Intervals and apply the averaged on bus 58.
value as the black level reference value. Alternatively, when subtracter 55
produces pos-   Nominally black level occurs in the video signal itive
differences, multiplexer 56 couples the signal  40  Immediately following
the horizontal synchronizing from the AND gates 54 to adder 57. This will
only oc-  pulses. The signal pulse [err] may therefore be derived cur for
negative valued signals on bus 58 because of  from the detected pulses. the
polarity discrimination performed by the AND     A second embodiment which
Includes elements gates. When the signal from the AND gates 54 is neg-
72-82, develops the difference between black level ative and combined with
the video signal in adder 57,  45  and the tip of the synchronizing
component as the ref- the amplitude of the combined signal is pulled to
black  erence value. The video signal on bus 50 is coupled level, since the
signal from the AND gates 54 is a DC  to the data input portof latch 72 and
tothe subtrahend offset, negative version of the video signal.    input
port of subtracter 74. The output of latch 72 is The signal from the AND
gates 54 is shown cou-  coupled to the minuend Input of subtracter 74. The
pled directly to the multiplexer 56. In an alternative  50  pulses H.
coupled to the clock input terminal of latch 



embodiment the signal from the AND gates may be  72 are timed to load the
value of the synchronizing scaled by, e.g. bit shifting, or It may be
processed in  component Into the latch. For the duration of the syn- some
other manner.                               chronizing component,
subtracter 74 will produce a Consider the Input video signal from bus 50 to
in-  zero valued output since the same Input value will be clude a
composite signal including a chrominance  55  coupled to both of Its input
ports. At the trailing tran- component in the form of a modulated
subcarrier, the  sition of the synchronizing pulse when the signal am-
chrominance component occupying less than the en-  plitude moves to black
level, subtracter 74 develops tirety of the frequency passband of the
composite sig-  a negative valued output. At this time the sign bit of 4
7                  EP 0 340 656 B1                 8 the difference
provided by subtracter 74 changes  tracter 52, the sign bitfrom subtracter
52will be com- from a zero to a one state. The sign bit is coupled to
plemented before being coupled to the control inputs the set input terminal
of a set-reset flip flop 76 which  of the bank of gates 54, and the two
signals supplies is reset by the pulses H[err]. The output of flip flop 76
is  to subtracter 55 will be interchanged. coupled to the clock input of
latch 80 via a delay ele-   5 ment 78. The difference output from
subtracter 74 is coupled to the data input port of latch 80. When the
Claims output of flip flop 76 changes state responsive to the sign bit from
subtracter 74, this transition is delayed  1. Video signal processing
apparatus comprising: several sample periods in delay element 78 (to insure
10  a video input terminal for applying video that the trailing transition
of the synchronizing pulse  signal including a synchronizing component,
said has reached its maximum value) and coupled to latch   video signal
occurring as a sequence of horizon- 80 to store the current difference
value from subtract-  tal lines of signal; er 74. This value represents the
difference between        first means, coupled to said video input the
black level and the tip of the horizontal synchron-  15  terminal, for
producing a difference signal related Izing pulse. No further values are
stored in latch 80  to differences between said horizontal lines; until
after the next occurrence of pulse [err] Succes-  characterized by: sive
values output from latch 80 are averaged in the       second means, coupled
to said video input element 82. These values are negative valued due to
terminal and to said first means, for combining the arrangement of input
connections to the subtract-  20  said difference signal with said video
signal only er 74. The averaged values are therefore comple-      when the
combination of such signals will not pro- mented and then coupled as the
reference value to     duos signal amplitudes in a range of amplitudes
subtracter 52.                                        occupied by said
synchronizing component. The averager 82 may be eliminated if desired. In
addition it may be desirable to filter or core the video   25  2. The video
processing apparatus set forth in signal applied to apparatus 100 in order
to preclude  Claim 1 characterized in that said second means noise from
interfering with the detection of the refer-  comprises: ence value.
a source of a reference value; In Figure 4,a multiplexer88 and reference
source        third means, coupled to said source and 86 have been
substituted for the bank of AND gates  30  said video input terminal, for
offsetting the ampli- 54 in Figure 3
tude values of said video input signal and provid- The output of subtracter
52 Is coupled to one in-  ing an offset signal; put portof multiplexer88
and the source 86 is coupled      fourth means, coupled to said third means
to a second input port of multiplexer 88. The sign bit  and to said first
means, for providing said differ- outputfrom the subtracter 52 is coupled
to the control  35  ence signal only when the combination of said input of
multiplexer 88 and conditions the multiplexer  video signal and said
difference signal will not to couple source 86 or subtracter 52 to its
output for  produce a combined signal having amplitude val- the subtracter
52 providing positive and negative dif-  ues in a range of amplitudes
occupied by said ferences respectively.
synchronizing component; and If the source 86 provides zero valued
reference  40     fifth means, coupled to said video input values then
multiplexer 88 and source 86 emulate the  terminal and to said fourth means
for combining AND gates 54 exactly. Alternatively if the source 86  said
video input signal and signal provided by is selected to provide negative
reference values, neg-  said fourth means. ative peaking equal to the
reference magnitude from source 86 can be applied to blacker than black
sig-  45   3. The video signal processing apparatus set forth nals. If the
reference values are positive, blacker than  In Claim 2 characterized in
that said third means 



black signal values will be offset positively by a value  comprises a
subtracter having a minuend input at least equal to the positive reference
value.       terminal coupled to said source and a subtrahend Further
modifications of the peaking function     input terminal coupled to said
video input termi- may be realized by adding a DC offset to the aver-  50
nal. aged value provided by averager 82 to subtracter 52.
4. The video signal processing apparatus set forth The embodiments of
Figures 3 and 4 are directed   in Claim 3 characterized in thatsaid fourth
means to limiting peaking in the negative sense; however    comprises: they
can readily be adapted to limiting in the positive  55  a polarity
discriminator, coupled to said sense as well. For example to preclude
peaking great-  subtracter, for providing difference values output er than
a predetermined white level, a predetenined  by said subtracter of one
polarity only; white level will be applied as the reference to sub-       a
comparator having first and second input 5    7                   EP 0 340
656 B1                8 the difference provided by subtracter 74 changes
tracer 52, the sign bitfrom subtracter 52 will be com- from a zero to a one
state. The sign bit is coupled to  plemented before being coupled to the
control inputs the set input terminal of a set-reset flip flop 76 which  of
the bank of gates 54, and the two signals supplies Is reset by the pulses
[err]. The output of flip flop 76 is  to subtracter 55 will be
Interchanged. coupled to the clock Input of latch 80 via a delay ele-   5
ment 78. The difference output from subtracter 74 is coupled to the data
input port of latch 80. When the  Claims output of flip flop 76 changes
state responsive to the sign bit from subtracter 74, this transition is
delayed  1. Video signal processing apparatus comprising: several sample
periods in delay element 78 (to insure  10   a video input terminal for
applying video that the trailing transition of the synchronizing pulse
signal including a synchronizing component, said has reached its maximum
value) and coupled to latch   video signal occurring as a sequence of
horizon- 80 to store the current difference value from subtract-  tal lines
of signal; er 74. This value represents the difference between        first
means, coupled to said video input the black level and the tip of the
horizontal synchron-  15  terminal, for producing adifferencesignal related
izing pulse. No further values are stored in latch 80  to differences
between said horizontal lines; until after the next occurrence of pulse
H[err]. Succes-  characterized by: sive values output from latch 80 are
averaged In the        second means, coupled to said video input element
82. These values are negative valued due to  terminal and to said first
means, for combining the arrangement of input connections to the subtract-
20  said difference signal with said video signal only er 74. The averaged
values are therefore comple-      when the combination of such signals will
not pro- mented and then coupled as the reference value to     duce signal
amplitudes in a range of amplitudes subtracter 52.
occupied by said synchronizing component. The averager 82 may be eliminated
if desired. In addition It may be desirable to filter or core the video
25  2. The video processing apparatus set forth in signal applied to
apparatus 100 in order to preclude  Claim 1 characterized in that said
second means noise from interfering with the detection of the refer-
comprises: ence value.                                                a
source of a reference value; In Figure4, a multiplexer88and referencesource
third means, coupled to said source and 86 have been substituted for the
bank of AND gates  30  said video input terminal, for offsetting the ampli-
54 in Figure 3                                        tude values of said
video input signal and provid- The output of subtracter 52 is coupled to
one in-  ing an offset signal; put port of multiplexer 88 and the source 86
is coupled    fourth means, coupled to said third means to a second input
port of multiplexer 88. The sign bit  and to said first means, for
providing said differ- output from the subtracter 52 is coupled tothe
control  35  ence signal only when the combination of said input of
multiplexer 88 and conditions the multiplexer  video signal and said
difference signal will not to couple source 86 or subtracter 52 to its
output for  produce a combined signal having amplitude val- the subtracter
52 providing positive and negative dif-  ues In a range of amplitudes
occupied by said ferences respectively.
synchronizing component; and If the source 86 provides zero valued
reference  40     fifth means, coupled to said video input values then
multiplexer 88 and source 86 emulate the  terminal and to said fourth means
for combining AND gates 54 exactly. Alternatively if the source 86  said
video input signal and signal provided by 



is selected to provide negative reference values, neg-  said fourth means.
ative peaking equal to the reference magnitude from source 86 can be
applied to blacker than black sig-  45  3. The video signal processing
apparatus set forth nals. If the reference values are positive, blacker
than  in Claim 2 characterized in that said third means black signal values
will be offset positively by a value  comprises a subtracter having a
minuend input at least equal to the positive reference value.
terminal coupled to said source and a subtrahend Further modifications of
the peaking function      input terminal coupled to said video input termi-
may be realized by adding a DC offset to the aver-  50  nal. aged value
provided by averager 82 to subtracter 52.
4. The video signal processing apparatus set forth The embodiments of
Figures 3 and 4 are directed   In Claim 3 characterized in that said fourth
means to limiting peaking In the negative sense; however    comprises: they
can readily be adapted to limiting in the positive  55  a polarity
discriminator, coupled to said sense as well. For example to preclude
peaking great-  subtracter, for providing difference values output er than
a predetermined white level, a predetermined  by said subtracter of one
polarity only; white level will be applied as the reference to sub-
a comparator having first and second input 5    9                   EP 0
340 656 B1                 10 ports coupled respectively to said first
means           delay means having a plurality (including and said polarity
discriminator, and having an     two) of video outputterminals for
providing a plur- output terminal, for providing a signal indicating  ality
of video signals representing different ones which of two signals applied
to its first and sec-  of said horizontal lines; ond input ports has the
greater value; and  5            weighting and combining means, coupled a
multiplexer having first and second input  to said plurality of video
output terminals for scal- ports coupled respectively to said polarity dis-
ing and combining said plurality of video signals criminator and said first
means, having a control  to produce a signal related to signal differences
input terminal coupled to the output terminal of   between said horizontal
lines; and said comparator, and having an output terminal.  10
nonlinear processing means coupled to said weighting and combining means. 5
The video signal processing apparatus set forth in Claim 4 characterized in
that said fifth means comprises a signal summer having first and sec-
PatentansprAche ond inputs coupled respectively to the video input  15
terminal and the output terminal of said multiplex-  1.
Videosignalverarbeltungsvorrichtung,   umfas- er, and having an output
terminal for providing    send: combined signal.
sine Vldeoelngangsldemme zum Anlegen elnes Videosignals, enthaltend elne
Synchronl- 6. The video signal processing apparatus set forth  20
slerkomponente, wobel des Videosignal als Se- in Claim 2 characterized in
that said fourth means  quenz von horizontalen Zeilen eines Signals auf-
comprises:                                         tritt; a polarity
discriminator, coupled to said          sin erstes Mittel, des an die
Vldeoeln- third means, for providing amplitude values of     gangsidemme
gekoppelt ist, um sin Differenzsi- said offset signal of one only polarity;
25      gnal zu erzeugen, das die Differenzen zwischen a comparator having
first and second input    den horizontalen Zeilen betrifft; gekennzeichnet
ports coupled respectively to said first means     durch: and said polarity
discriminator, and having an           eln zweites Mittel, des an die
Videoein- output terminal, for providing a signal Indicating  gangsidemme
und das erste Mittel gekoppelt ist, which of two signals applied to its
first and seo-  9o  um des Differenzsignal mit dem Videosignal nur ond
input ports has the greater value; and         dann zu kombinieren, wenn
die Kombination sol- a multiplexer having first and second in-     cher
Signale keine Signalamplltuden in elnem put ports coupled respectively to
said polarity    Amplitudenberelch ergibt, dervon derSynchronl-
discriminator and said first means, having a       sierkomponente belegt
wird. control input terminal coupled to the output ter-  35 minal of said
comparator, and having an output  2. Videosignalverarbeltungsvorrichtung
nach An- terminal.                                          spruch 1,
dadurch gekennzelchnet, daB das zweite Mittel folgendes umfalt: 



7. The video signal processing apparatus set forth          esne Quelle
sines Bezugswertes; in Claim 6 characterized in that said offset signal  40
eln drittes Mittel, das an die Queils und die is a plural bit binary
sampled data signal, each   Videosingangsklemme gekoppelt ist, um die
sample ofwhich contains N bits including a polar-  Amplitudenwerte des
Videosingangssignal zu Ity indicating sign bit and (N-1) value bits, N an
versetzen und sin Versatzsignal zu liefern; Integer, and wherein said
polarity discriminator         sin viertes Mittel, des an das dritte Mittel
comprises a plurality of (N-1) two Input logic  45  und das erste Mittel
gekoppelt ist, um des Diffe- gates each of which has one input coupled for
re-  renzslgnal nur dann zu liefern, wenn die Kombi- ceiving saidsign bit
and a second input coupled    nation des Videosignals und des Differenzsi-
to a mutually exclusive different one of said value  gnals kein
kombiniertes Signal mit Amplituden- bits, each of said logic gates
providing a like val-  werten In elnem Amplitudenbereich erzeugt, der ued
output signal for said sign bit having a first  so  von der
Synchronislerkomponente belegt wird; state, and providing output values
related to the  und respective value bit applied thereto for sald sign
sin f0rnftes Mittel, des an die Vldeoein- bit having a second stats.
gangsidemme und das verts Mittel gekoppelt ist, um das Videoeingangssignal
und das Signal, das 8. The video signal processing apparatus set forth  65
von demverten Mittelgeliefertwird, zu kombinie- in Claim i characterized in
that said video signal  rtn. is a composite video signal and said first
means comprises:                                      3.
Videosignalverarbeitungsvorrichtung nach An- 6 * C   L   M   S    11
EP 0 340 656 B1                 12 spruch 2, dadurch gekennzeichnet, damB
das drit-  und mit elner Ausgangskiemme. to Mittel inen Subtrahierer mit
elner Minuend- Eingangsldemme, die an die Quell gekoppelt Ist,  7.
Videosignalverarbeltungsvorrichtung nach An- und elner
Subtrahend-Eingangskiemme, die an       spruch 6, dadurch gekennzebchnet,
daB das Ver- di Viedeoeingangsklemme gekoppelt ist, urn-   5  satzsignal
ein Mehrfachbit-Bingrabtastsignal ist, fakt.
von welchem jederAbtastwert N Bits einschlleg- lich sines
polaritatsanzeigenden Vorzelchenbits 4. Videosmgnalverarbeltungsvorrichtung
nach An-      und (N-1) Wertbits enthalt, wobel N sine ganze spruch 3,
dadurch gekennzeichnet, daB das vier-   Zahl Ist, und worin der
Polaritatsdiskriminator a!- to Mittel folgendes umfaet:               10
ne Mehrzahl von (N-1) logisohen Gattor mit zwei eonen
Polarititsdiskriminator, der an den    Eingangen umfa~t, von welchen jedes
eonen Ein- Subtrahierer gekoppelt let, um Differenzwert zu   gang aufweist,
der far den Empfang des Ilefern, die von dem Subtrahierer mit nur einer
Vorzelchenbits dient, und eonen zweiten Ein- Polaritit ausgogeben werden;
gang, der an ein sich gegenseitig ausschilegen- olnen Komparator mit einem
ersten und   15   des, anderes derWertbits gekoppelt ist, wobeije- zwelten
Eingabekanal, die an das orate Mittel     des der logischen Gatter ein
gleich bewertotes bzw. den Polaritltsdiskriminator gekoppelt sind,
Ausgangssignal far das Vorzelchenbit in elnem und mit elner Ausgangskiemme
zur Ausgabe ei-      ersten Zustand liefert und Ausgangswerte, wel- nes
Signals, das anzegt, welches der belden Si-   che das jewellige, darauf
angelegte Wertbit be- gnale, die an sehen ersten und zwelten Eingabe-  20
treffen, ffir das Vorzelchenbit in elnem zweiten kanal angelegt werden, den
gr813eren Wert be-     Zustand. sitzt; und einen Multiplexer mit elnern
ersten und  8. Videosignalverarbeltungsvorrichtung nach An- zweitn
Eingabekanal, die an den Polarititadis-   spruch 1, dadurch gekennzelchnet,
daS das Vi- kriminator bzw. das orate Mittel gekoppelt sind,  25  deosignal
eln zusammengesetztes Videosignal mit elner Steuereingangsldemme, die an
die Aus-   ist und das erste Mittel folgendes umfalt: gangskiemme des
Komparators gekoppelt ist,             Vorzogerungsmittel mit einer
Mehrzahl und mit einerAusgangsldemme.                      (einschlioBlich
zwei) Videoausgangsldemmen zur Ausgabe elner Mehrzahl von Vldeosignalen, 5.
Videosignalverarbeltungsvorrichtung nach An-  30  welche verachiedene der
horizontalen Zeilen spruch 4, dadurch gekennzoichnet, dam ddas ffnf-
darstellen; to Mittel .ne Signaladditionsschaltung mit elnern
Bewertungs- und Kombinationsmittel, die ersten und zweiten Eingang umfaot,
die an die Vi-  an die Mehrzahl von Videoausgangaklemmen 



deoeingangsklemme bzw. Ausgangsklemme des         gekoppelt sind, urn die
Mehrzahl von Videosigna- Multiplexers gekoppelt sind, und eine Ausgangs-
35  len zu skalieren und zu kombinieren, um ein Si- Idemme zur Ausgabe esin
kombinierten Signals      gnal zu erzeugen, das die Signaldifferenzen zwl-
umfaet.                                           schen den horizontalen
Zeilen betrifft; und nichtilneare Verarbeitungsmittel, die mit 6.
Videosignalverarbeitungsvorrichtung nach An-      dem Bewertungs- und
Kombinationsmittel go- spruch 2, dadurch gekennzeichnet, daB das vler-  40
koppelt sind. to Mittel folgendes umfaet einen Polaritatsdiskriminator, der
an das dritte Mittel gekoppelt ist, um Amplitudenwerte  Revendlcations des
VereatzsIgnals mit nur einer Polaritat zu lie- fern;
45  1. Apparell de traitement de signauxvid6o compre- elnen Komparator mit
einem ersten und        nant une borne d'entree vid6o pour l'application
zwelten Eingabekanal, die an das orate Mittel     d'un signal video avec
une composante de syn- bzw. den Polaritmadimkriminator gekoppelt
chronisation, ledit signal vid6o apparaissant sind, und mit einer
Ausgangsakemme, urn sin       comme une sequence de lignes horizontales du
Signal zu liefern, das anzeigt, welches der bel-  5o  signal; den Signals,
die an semnen ersten und zweiten          un premier moyen, coupl6 A la
borne d'en- Eingabekanal angelegt werden, den groaeren        tr6e vid6o
pour la production d'un signal diff6ren- Wert besitzt und
tiol par rapport au diff6rences entre lesdites Hi- oenen Multiplexer mit
olnern erstn und       gnes horizontales; caracthris6 par zweibtn
Eingabekanal, die an den Polarltitadis-  us    un second moyen, coupl6 A la
borne d'en- kriminator bzw. das erste Mittel gekoppelt sind,  tree video et
A un premier moyen pour combiner mit elner Stouereingangmldemme, die an die
Aus-   led it signal diff6rentlei avec ledit signal video uni- gangsklemme
des Komparators gekoppelt !st,        quement sl la combinaison de tels
signaux ne 7 *C   L  M   S*    13                 EP0340656B1
14 produit point des amplitudes dans la gammi       tr6e coupleas
respectivementa la borne d'entree d'amplitudes occupee par ladite
composantb de    vldio et la borne de sortie dudit multiplexeur, et
synchronbsation.                                 presentant une borne de
sortie pour fournir le si- gnal combin6. 2. L'appareil de traltementvid6o
selon la revendica-   5 tion 1 caract6rise en ce quo le second moyen  6.
L'apparel dotraitementdesignauxvid6oselon la comprend:
revendlcation 2 caracteris6 en ce quo Is quatrio- une source d'une valeur
de reference;       me moyen comprend: un troisieme moyen, coupl6 A la
source           un discriminateur do polarit, coupl6 audit mentlonn6e et A
la borne d'entr6evid6o mention-  io  troisieme moyen pour fournir des
valeurs d'am- nee pourle decalage desvalours d'amplitude du-   plitude
dudit signal do decalage pour une polarlte dit signal d'entroe vldho et
fournissant un signal  seulement; de d6calage;
un comparateur dote d'une premiere et un quatrieme moyen, couplb audit
troisie-   d'une seconde porte d'entree couplbes respecti- me moyen et
audit premier moyen pour fournir le  15  vement A des minces premiers
moyens et au dis- signal diffirentiol mentionnb uniquement al la
criminatbur de polarite mentlonne et dot6 d'une combinaison dudit signal
vid6o avec le signal dif-  borne de sortie pour fournir un signal indiquant
ferentiel ne prodult pas de signal combln6 dont  loquel des deux signaux
appliques A ss premiere l'amplitude so situe dans une gamma d'amplitu-
et ea seconds porte d'entr6e posside la plus des occupee par ladite
composanto de synchro-  20  grande valeur; et nisation; et
un multiplexeur dot6 d'une premiere et un cinquieme moyen, couplb A ladite
bor-    d'une seconde porte d'entr6e coupl6es respecti- ne d'entrbe vid6o
et audit quatrieme moyen pour  vement audit discriminateur de poiaritb et
audit combiner 10signal d'entrhe vld6o etle signal four-  premier moyen
dot6 d'une borne d'entr6e de ni par ledit quatrieme moyen.            25
commande coupl6e A la borne de sortie dudit comparateur et dotb d'une borne
de sortie. 3. Le dispositif de traitement de signaux vid6o selon la
revendication Z caractbris6 en ce qu'un trol-  7. Le dispositif de
traitementde signauxvId6o selon 



slime moyen comprend un soustracteur dot6        la revendlcation 8
caractbrisb en ce que le signal d'une borne d'entree de diminuendo coupl6e
A   30  de d6calage mentionnb est un signal de donnbes ladite source et une
borne d'entr6e A diminuteur  multi-bits par echantillonnage binaire, dont
cha- couplbe A ladite borne d'entree vId6o.           que 6chantillon
contient N bits comprenant un bit de signe indlquant la polaritb et (N-1)
bits de va- 4. Le dispositif de traitementde signauxvid6o selon  leur, N
etant un nombre integral, et oO ledit discri- la revendicatlon 3,
caractbrisb en ce qu'un qua-  35  minateur de polaritb comprend une
multitude de trieme moyen comprend:                           (N-I) portes
logiques avec deux entr6es dont un diacriminateur de polarite couplb audit
chacune possede une entree couplie de manlere &       soustracteur pour
fournir les valeurs diff6rentiel-  a recovoir ledit bit de signe, et une
seconde en- les emises par ledit soustracteur pour une pola-  tr6e couplbe
a un bit different et s'exduant mu- ritb seulement;
40      tuollement avec les bits de valeur mentionnbs, un comparatbur dote
d'une premiere et       chacune desdites portes logiques fournissant un
d'une seconds porte d'entroe couplees respecti-  signal de sortie
Identiquement valorls6 pour ledit vement audit premier moyen et audit
discrimina-  bit de signe dot6 d'un premier etat et fburnissant tour de
poaritb et prbsentant une borne de sortie  des valeurs de sortie relatives
au bit de valour destinbe A fournir un signal Indiquant lequel des  45
respectif y appliqu6 pulsque ledit bitde signe a un deux signaux apliqu6s A
cette premibre et secon-  deuxibme etat. de porte posside la plus grande
valour; et un multiplexeur dot6 d'une premiere et   8. Le dispositif de
traitmentdesignauxvideoselon d'une seconds porte d'entrie couplbes
respecti-  la revendicatlon I caractbrlse en co quo le signal vement audit
discriminateur de polarite et un pre-  5o  vid6o est un signal vidbo
composite et qu'un pre- mier moyen dote d'une borne d'entree de
mler moyen comprond: commande couplee a la borne de sortie dudit
un moyen do d6calage avec une multitude comparateur at ayant une borne de
sortie.        (y comprib deux) de bornes de sortie vidbo pour fournir une
multitude de signauxvideo reprbsen- 5. Le dispositif de traitementde
signauxvIdio solon  55  tent des lignes horizontales diff6rentes do celles
la revendicatfon 4, caractbris6 en c0 que le cn-  mentionnees; quieme moyen
comprend un additbonneur de sl-           un moyen de valorisation et de
combinai- gnaux dote d'une premibre et d'une seconds en-   son couple A la
pluralite de borne. de sortie vidbo 8    15                 EP0340656B1
16 pour dchelonneret combiner la multitude desdits signaux video pour
produire un signal en fonotlon des differences de signaux entre les lignes
horn- zontales mentionn6es; et un moyen de traltement non lin6aire cou-   5
p16 auxdits moyens de valorisation et de combi- nalson. 10 15 20 25 30 35
40 46 50 55 *   C  L   M    S    


