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element to synchronize the two signals. Alternative- ly, separate circuits
can be used to process the The present invention relates generally to ap-
main and auxiliary color signal components. Both paratus for processing
multiple asynchronous com-  of these methods add to the cost of the
receiver. posite video signals and particularly to such ap-   5  Many prior
art pix-in-pix receivers display a paratus as would be useful in a picture
within a   monochrome auxiliary picture to avoid the extra picture
(pix-in-pix) television receiver.          cost of color signal
synchronization or separate A pix-in-pix television receiver displays a
main  color signal processing. This method, however, is image derived from
one signal and an auxiliary     undesirable since the color information in
the auxil- image derived from a second signal. The auxiliary  10  iary
picture is lost. image is usually displayed as an inset in a portion    The
added cost of the apparatus used to pro- of the main image as shown in
FIGURE 1.            cess two composite video signals is one factor that
Although receivers of this type are available,  makes pix-in-pix receivers
more expensive than they usually cost much more than conventional
single picture receivers. single-picture receivers. This extra cost is
incurred   15  In accordance with the present invention, a due to the extra
circuitry used by these receivers  video signal processing apparatus
including a to reproduce a single image from two asynchro-     source of
time-division multiplexed video signals nous signals.
having alternating first and second mutually in- The signals for the main
and auxiliary images   dependent composite video signal components are
typically out of phase because they are broad-  20  each having luminance
signal components and cast from different sources. They are difficult to
chrominance signal components including a color combine because each signal
contains several syn-  burst signal component, is characterised as set out
chronizing signal components which are used by     In claim 1. the receiver
to reproduce an image. For example,       Another factor which adds to cost
is the extra the vertical sync pulses determine when each field  25  tuner
that is used in the prior art to provide the of the picture starts and the
horizontal sync pulses  auxiliary picture signal. A pix-in-pix receiver
that determine when each line starts. Since the main    uses only one tuner
to receive both the main and and auxiliary channels are broadcast from
different  auxiliary signals cand be considerably less expen- sources,
their horizontal and vertical sync pulses  sive that a receiver that needs
two tuners. An may occur at different times. One method of corn-  30
embodiment of the present invention provides a pensating for this lack of
synchronism is to delay  receiver which uses only one tuner. one signal
with respect to the other by a sufficient   FIGURE l is a pictorial
representation of the time to synchronize these pulses. Although this
type of image that would be produced on a display method can be used to
obtain a single synchro-     device coupled to the present invention. nized
image it is undesirable because it usually  35   FIGURE 2 is a block
diagram of a pix-in-pix requires a large memory. Some prior art pix-in-pix
television receiver incorporating an embodiment of receivers use as much as
one frame of memory to    the present invention. provide this delay.
FIGURE  3  is a  block  diagram  of the More difficult synchronizing
problems must be   main/auxiliary signal processor used in the receiver
solved if both the main and auxiliary images are to  40  shown in FIGURE 2.
be displayed in color. The component of a com-        FIGURE 4 is a block
diagram of the comb filter posite video signal that controls the hue of
colors in  used in the signal processor shown in FIGURE 3. its reproduced
image is the phase-modulated sup-       FIGURE 5 is a table of values
useful for ex- pressed chrominance subcarrier. In a conventional  plaining
the operation of the comb filter shown in single picture receiver the
frequency of a phase   45  FIGURE 4. locked loop oscillator is locked by
the color burst    FIGURE 6 Is a block diagram of the chroma signal, a
component of the chrominance signal      processing circuitry. modulated
with a reference phase. The signal pro-      FIGURE 7 is a block diagram of
the phase vided by this oscillator is used by two synchronous  error
detector used in the chroma processor shown detectors to recover quadrature
modulated color  50  in FIGURE 6. difference signal components of the
composite vid-     FIGURES 8A and 8B are block diagrams of the eo signal.
This color signal recovery circuitry is  auxiliary signal memories used in
the receiver extremely sensitive to both the frequency and    shown in
FIGURE 2. phase of the color synchronizing burst signal. Con-    FIGURES 9A
and 9B are block diagrams of the sequently, if the color signal components
of two   55   main signal luminance and color difference signal composite
video signals are to be processed by     memories respectively. one set of
circuitry, conventional design techniques   FIGURE 10 is a signal timing
diagram useful would require an extremely accurate variable delay  for
explaining the operation of the multiplexer con- 2    
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in the receiver shown in FIGURE 2.  nals, which had been sampled at a rate
equal to FIGURE 11 is a flow diagram useful for ex-      four times the
color burst frequency [err] are plaining the operation of the television
receiver  stored at one-quarter of this rate [err]. Similarly, the shown in
FIGURE 2.                                  chrominance signals which had
been sampled at Figure 12 is a partial block diagram  of an   5   an [err]
rate are stored at a [err] f rate. alternative embodiment, using one tuner,
of the        Since the main channel signal is time-division receiver shown
in FIGURE 2.                         multiplexed with the auxiliary channel
signal, the A pix-in-pix television receiver provides the   processing of
the signals is also time-division mul- soundless picture of an auxiliary
program Inset into  tiplexed. The signal processing circuitry provides the
picture of the main program. In the embodi-  io   main channel luminance
and color difference sig- ment described below, the auxiliary picture Is
com-  nals during three horizontal line periods and auxil- posed of every
fourth sample of every fourth line of  iary channel signals during one
horizontal line pe- one field from each frame of the auxiliary signal.
riod. However, since the auxiliary picture iis dis- This auxiliary picture
is displayed twice during a  played as an inset in the main picture, main
chan- frame time, once for each field of the main picture.  15  nel
information must be displayed on at least a In this embodiment, the inset
picture occupies one-  portion of every horizontal line. Accordingly, in
the sixteenth of the main picture area and is positioned  present
embodiment as each line of the main at the bottom of the main picture as
shown in      signal is processed, it is stored in a 1H memory. FIGURE 1.
When an auxiliary line Is processed, the contents A particular advantage of
this embodiment of  20  of this 1H memory are read for display (I.e. the
the invention Is its ability to work on time-division  preceding line is
displayed again). multiplexed main and auxiliary signals. Two sepa-
The exemplary embodiment that Is generally rate tuner circuits may be used
to develop the     described above is described in more detail below. main
and auxiliary signals although the use of only  This embodiment of the
invention is in the context one tuner is also described herein below. These
25  of a digital television receiver. It is noted, however, signals are
applied to a two-input analog switch   that the invention may also be
practiced In analog which Is controlled by signals developed from the
form. auxiliary signal to time-division multiplex the two    In the
drawings, broad arrows represent busses signals. This switch provides
auxiliary signals for  for parallel multiple-bit digital signals. Line
arrows every fourth line of every other field of the auxiliary  30
represent connections carrying analog signals or image. These signals are
provided from a time just  single-bit digital signals. A device having a
small prior to the leading edge of the horizontal sync    circle at its
input terminal responds to the logical pulse for a given line to a time
just subsequent to  complement of the signal applied to that terminal. the
end of active video on that line. This embodi-  Depending on the processing
speed of the devices, ment of the invention uses a microprocessor to  35
compensating delays may be required in certain of control the analog switch
as well as to control other  the signal paths, but one skilled in the art
of circuit switches in the system which direct the auxiliary   design would
know where such delays would be and main signals along their respective
paths. All of  needed in his particular system. these switches are
desirably closely synchronized      in FIGURE 2 the main and auxiliary
signals are to each other and to the auxiliary signal to mini-  40
received via antenna 16 and applied to signal split- mize contamination of
the signals by switching     ter 18. Splitter 18 provides input signals to
tuner IF artifacts. In the present embodiment, the micropro-  amplifier and
demodulator circuits 22 and 24. The cessor synchronizes itself by
monitoring the auxil-  signal selected by the tuner of either one of the
iary signal for at least one frame time prior to   circuits 22 or 24 is
converted to an intermediate generating a display and by periodically
monitoring   45  frequency signal by the tuner portion of the circuit the
timing of the horizontal sync pulses as the     and amplified by the IF
amplifier portion. This main and auxiliary images are displayed.
amplified 1F signal is applied to the detector portion The auxiliary signal
is processed through a     of the circuit which provides baseband composite
subset of the luminance and chrominance signal     video signals at the
output terminal of the circuit. processing circuitry used to process the
main sig-   50  The signal selected by the tuner of circuit 22 is nai. This
subset provides auxiliary luminance and  the main signal and the signal
selected by the color difference signals which may have a narrower  tuner
of circuit 24 is the auxiliary signal. Splitter 18 bandwidth than the main
channel signals but which  prevents these signals from interfering with
each are acceptable for the reduced-size auxiliary im-   other. In the
present embodiment circuits 22 and age.
55  24 each include a digitally controllable tuner such Subsequent to this
processing, auxiliary chan-  as, for example, the one disclosed in U.S.
Patent nel luminance and chrominance signals are stored    US-A-4,385,315
entitled "Phase Locked Loop Tun- in a memory for later display. The
luminance sig-  Ing Control system  Including A Timed Sync Ac- 3    



5                 EP 0175 590 B1                    6 tivated AFT Signal
Seeking Arrangement" issued in  three output signals, [err] the main the
names of George et al.                        channel horizontal sync,
vertical sync and burst Signal frequencies (i.e. channels) are selected
gate signals respectively. These signals are used for the tuners by channel
selector 10. Channel     at various stages of signal processing as
described selector 10 includes, for example, a calculator-like   5   below.
keyboard for generating, from operator input, two    The time-division
multiplexed main and auxil- sets of binary coded decimal (BCD) signals, one
lary channel composite video signals from analog for each of the tuners 22
and 24. These BCD       switch 14 are applied to analog to digital (A/D)
signals are applied to the tuners via a bus from  converter 34. A/D
converter 34. which may be  for selector 10. Channel selector 10 also
provides a   10  example, an 8 bit flash-type converter, provides signal,
NC, to microprocessor 12 that indicates   digital samples at a [err] rate.
The clock signal for when a new auxiliary channel has been selected.   the
AID converter is developed by phase locked This signal starts an
initialization sequence in the  loop (PLL) 30. PLL 30 may be a known
circuit, for microprocessor which determines the timing of the  example,
the loop disclosed in U.S. Patent US-A- auxiliary channel horizontal and
vertical sync sig-  15  4,291,332 entitled "Phase-Locked Circuit" and is-
nals.                                             sued in the names of Kato
et al. Digital samples of Circuit 22 provides main channel composite
composite video signals from A/D converter 34 are video signals to one
signal input terminal of analog  applied to one input of PLL 30. The phase
locked switch 14. Auxiliary channel signals are applied to  loop 30 uses
the burst component of these signals the other signal input terminal of
switch 14 by   20  to lock a voltage controlled oscillator to a frequency
circuit 24. Analog switch 14 is controlled by a   four times the burst
frequency [err]. The burst single bit digital input signal, [err], from
micropro-  component is separated from the composite video cessor 12. This
signal iis set to a logic high state to  signals in a conventional manner
by the burst gate condition the switch 14 to pass main channel sig-  signal
applied to PLL 30 via AND gate 29. This nals and to a logic low state to
condition the switch   25  burst gate signal is available to the PLL only
during to pass auxiliary channel signals. Microprocessor  the burst
interval of the main channel signal. AND 12, based on the timing
information It has col-   gate 29 which has the main channel burst gate
lected, changes this signal to a logic low state at a  signal, [err], and
the main/auxiliary control signal, time immediately prior to the leading
edge of the  MA,, applied to its input terminals, provides the horizontal
sync pulse of the auxiliary signal for  30  main channel burst gate pulse
only when main every fourth line in every other field of the auxiliary
channel burst component is being passed through image. At the end of the
active video portion of  A/D converter 34. AND gate 29 prevents PLL 30 each
of these auxiliary lines, the microprocessor  from attempting to lock to
the auxiliary channel conditions the analog switch 14 to pass the main
burst. channel signal by placing [err] into a logic high  35  It is noted
that a phase locked clock signal is state. Consequently, switch 14 passes
the auxiliary  not a necessary part of this invention. It is con- signal
for one out of every four lines in one field,  templated that a suitably
accurate free-running os- passing three out of every four lines of the main
cilator operating at [err] can also be used with the signal for that field
and every line of the main  disclosed apparatus. signal for the next
subsequent field.        40      The [err] clock signal from PLL 30, the
main In order to synchronize the analog switch 14 to  and auxiliary burst
gate signals from sync separa- the auxiliary input signal, microprocessor
12 moni-  tors 28 and 26 respectively, and the composite tors the vertical
and horizontal sync pulses of the  video samples from A/D converter 34 are
applied auxiliary signal. These sync pulses are supplied to  to the
main/auxiliary signal processor 40. Processor the microprocessor by
auxiliary sync separator 26.  45  40 is controlled by microprocessor 12 via
control Auxiliary channel composite video signals are ap-  bus SPCON. A
data bus, SPD, connects processor plied to the input terminal of sync
separator 26 by  40 and microprocessor 12, to provide a data ex- tuner IF
and demodulator circuit 24. Sync separator  change channel between the two
devices. Proces- 26 may be a conventional analog circuit which     sor 40
converts the time-division multiplexed com- provides three signals [err];
the   50  posite video samples into main channel luminance vertical sync,
horizontal sync and burst gate sig-  and R-Y and B-Y color difference
signals available nals respectively for the auxiliary channel signals.  at
output ports [err]respectively, The vertical and horizontal sync signals
are applied  and into auxiliary channel luminance and color dif- to
microprocessor 12.                             ference signals available at
output ports [err] The main channel composite video signals  55  and [err]
respectively. from circuit 22 are applied to the main sync sepa-   FIGURE 3
is a block diagram representation of ration circuit 28. This circuit may be
identical to  the main/auxiliary signal processor 40 used in FIG- sync
separator 26. Sync separator 28 provides     URE 2. To simplify
explanation, the main channel 4    
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steps of this processor are de-     The last two rows of the table show the
weigh- scribed first.                                    ting factors that
are applied to the corresponding Time-division  multiplexed  composite
video   lines, listed in the first row of the table, to obtain samples from
A/D converter 34 are applied to       combed luminance, Y, and combed
chrominance, comb filter 310 via bus CV. Comb filter 310 is   5   C. The
factors listed in the first column of the table controlled by the output
signal of AND gate 390 to  are for the three consecutive lines of composite
act only on main channel samples. The inputs to    video signal L3, L2 and
L1. In the NTSC system gate 390 are a single bit digital control signal,
MA2,  lines L1 and L3 have the same chrominance phase. from microprocessor
12 and the [err], system clock   The chrominance phase of line L2 is
opposite to signal from PLL 30. Signal MA2 is a delayed replica  10  that
of lines L1 and L3. The samples of lines L1 of the main/auxiliary control
signal[err] Is in a  and L3 are respectively scaled In sample weighting
logic high state when main channel samples are    circuits [err] and [err]
by [err], and the samples of line available on bus CV and in a logic low
state other-  L2 are scaled by [err] in weighting circuit W2. Due to wise.
Consequently, AND gate 390 provides a        the respective chrominance
phases of the signals, clock signal to comb filter 310 only when main  15
the chrominance components of these samples channel samples are to be
processed. Micropro-     cancel when they are summed, leaving comb fil-
cessor 12 also provides control signals directly to  tered luminance
samples at the output of adder comb filter 310 via bus SPCON.
420. The samples of lines L1 and L3 are respec- Comb filter 310 is shown in
detail in FIGURE 4.  tively scaled by 4 in sample weighting circuits W4
Composite video samples are applied to shift regis-  20  and [err], and the
samples of line L2 are scaled by [ERR] ter 410 via bus CV. Shift register
410 delays these  in weighting circuit [err]. Summing these scaled samples
by one horizontal line period (1 H) and   samples substantially cancels the
luminance com- applies them to the Input of shift register 412 via  ponent
leaving comb filtered chrominance at the bus [err]. Shift register 412
further delays the sam-  outuput of adder 430. Those skilled in the art
will ples by 1H, providing output samples via bus CV2.   25  recognize that
for three consecutive lines available Samples from bus CV are applied to
the mul-    on busses CV,[err], the apparatus of tiplicand input terminals
of sample weighting cir-  FIGURE 4 is configured as a conventional 2H cuits
[err].similarly, samples from bus [err]   comb filter. are applied to the
multiplicand input terminals of    The second column of the table shows the
sample weighting circuits [err] and samples   30  state of the comb filter
one line later. Lines L2 and from bus CV2 are applied to the multiplicand
input  L3 are now stored in shift registers 412 and 410 terminals of sample
weighting circuits [err].  respectively and a line from the auxiliary
channel is The multiplier inputs to sample weighting circuits  being
received. Since the auxiliary signal is on bus [err] through [err] are
weighting factors of [err] or        CV, the main/auxiliary control
signal[err] will be in which are applied to the individual weighting cir-
35  a low logic state. Accordingly, the clock signal to cults via bus SPCON
from microprocessor 12 of      the comb filter will be disabled by AND gate
390 FIGURE 2. Similarly, sample weighting circuits [err]  shown in FIGURE
3. Without a clock signal, no through [err] have weighting factors of [err]
or [err] ap-    samples progress through the shift registers 410 plied by
microprocessor 12.                        and 412 so the weighting factors
applied to the The scaled samples provided by the weighting   40  sample
weighting circuits [err] through [err] are im- circuits [err]are summed by
adder 420     material. to generate a luminance signal Y. Samples from
The third column of the table Is one horizontal weighting circuits [err]
are summed by   line period after the second column. The samples adder 430
to provide a chrominance signal C.       for main channel lines L2 and L3
are In shift The value of the weighting factor applied to  45  registers
412 and 410 respectively and samples for each of the sample weighting
circuits [err] through  line L5 are being applied via bus CV. In this in-
[err] changes as each new line of video signal is     stance, the weighting
factors applied via [err] applied to input bus CV. FIGURE 5 is a table
which  through [err] configure the comb filter to operate as shows the
sequence of change of these weighting   if line L2 had been received after
line L3 but before factors. The top row of the table shows the lines of  50
line L5. the main channel signal that are available on the     The comb
weighting factors change again one busses CV, [ERR] as six consecutive
hori-    horizontal line period later, as represented by the zontal lines
are processed. In the first column of  fourth column of the table. The
shift registers 410 the table, lines L1 and L2 have been stored in shift
and 412 now provide lines L5 and L3 respectively registers 412 and 410
respectively and line L3 Is  55  while line L6 is being received. In this
instance, the being received. Consequently, line L3 is available  weighting
factors are selected to configure the ap- via bus CV, line L2 via bus
[err]and line L1 via bus  paratus to operate as a 2H comb filter in which
line [err].                                               L6 Is presumed to
lie, In time, between lines L3 5    
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operation for columns 5 and 6 of   360 by delay element 352 which delays
samples the table is the same as for columns 1 and 2 but  from multiplexer
340 by an amount of time suffi- with a different set of lines.
cient to compensate for the processing delay of Returning to FIGURE 3, the
chrominance sam-    low-pass filter 350. The samples provided by sub- pies
from comb filter 310 are applied to one input   5   tracter 360 are
effectively high-pass filtered com- terminal of multiplexer 340 via bus C.
The other  posite video samples. These samples are applied Input terminal
of multiplexer 340 is coupled to bus  to band-pass filter 370 which removes
residual CV. Multiplexer 340 is controlled by signal MA2   luminance
components and provides auxiliary from microprocessor 12 of FIGURE 2 to
provide     channel chrominance samples to chroma processor the chrominance
samples from comb filter 310   10  380. during main channel processing and
to provide the     Chrominance samples from both the main and auxiliary
composite video samples from bus CV     auxiliary channels are applied to
chroma processor during auxiliary channel processing.              380 at
the [err] clock rate. it can be shown that The samples provided by
multiplexer 340 are   these samples occur at 90  phase intervals of the
applied to low-pass filter 350. For main channel  15  chrominance
subcarrier and so represent alternat- processing, this filter produces
samples represent-  ing values of two quadrature phase related color ing
the luminance vertical detail information that is  difference signals. For
example, if the samples included in the combed chrominance samples.
from the main channel occur at phases represent- These vertical detail
samples are added to the     Ing the R-Y and B-Y color difference signals,
the luminance samples from comb filter 310 by adder  20  sequence of main
channel samples provided to 320. The main channel luminance samples from
chroma processor 380 is +(R-Y), +(B-Y), -(R-Y), adder 320 are applied to
peaking filter 330 which  -(B-Y), + (R-Y) . . . etc. where the signs of the
increases the amplitude of high frequency compo-  samples indicate sampling
phase, not sample po- nents of the samples relative to their low frequency
larity. Because of signal processing delays, there components. These
samples are provided to the   25  may be phase errors between the samples
pro- rest of the system  through output port [err] of     vided to
processor 380 and the R-Y and B-Y main/auxiliary signal processor 40.
phases of the main or auxiliary channel signals. Combed chrominance samples
from  multi-        Moreover, since the auxiliary channel signals are
plexer 340 are also applied to delay element 352  not synchronized to the
main channel signal, there which compensates for the processing delay   30
may be different R-Y and B-Y reference phases for through low-pass filter
350. The vertical detail sam-  the two channels. Chroma processor 380
corrects pies, derived from the combed chrominance sam-    these phase
errors, providing R-Y and B-Y color pies by low-pass filter 350, are
subtracted from the  difference signal samples for both the main and
delayed combed chrominance samples provided       auxiliary channels at its
output ports. by delay element 352 in subtracter 360. The   35      Chroma
processor 380 is generally described chrominance samples from subtracter
360 are fil-  In U.S. Patent US-A-4558348 entitled "A Digital tered by
band-pass filter 370 which rejects fre-  Video Signal Processing System
Using Asynchro- quencies outside of the chrominance signal band to  nous
A-to-D Encoding", published on October 12, remove residual luminance signal
components.      1985. The following is a description of an adapta- These
chrominance samples are applied to chroma   4o  tion of this circuit for
use In the present invention. processor 380 which produces main channel R-Y
To simplify the description both the main and auxil- and B-Y color
difference signals.                 iary channel samples provided to chroma
proces- As stated above, the signal processing circuitry  sor 380 are
referred to as (R-Y)s and (B-Y)s where used for the auxiliary signal Is a
subset of that used  the subscript S indicates that there is a phase error
for the main signal. During auxiliary signal process-  45  between the
sample and the true R-Y and B-Y ing, control signal MA2 causes multiplexer
340 to  samples respectively. pass the composite video samples on bus CV to
Chrominance samples from band-pass filter low-pass filter 350. Low-pass
filter 350 removes the  370 of FIGURE 3 are applied to demultiplexer 600
high frequency components, including the modu-    in FIGURE 6. The
bandwidth of the information lated chrominance subcarrier, from the
composite  so  contained In the chrominance samples is less than video
samples applied to it and so provides sam-  1.5 MHz. The (R-Y)s and (B-Y)s
samples respec- pies representing auxiliary channel luminance.    tively
occur at twice the subcarrier rate, e.g. 7.16 These samples are available
at output port [err] of  MHz for an NTSC signal The Nyquist sampling
processor 40.                                     criterion may, therefore,
be satisfied if alternate (R- The auxiliary channel luminance samples are
55  Y)s and alternate (B-Y)s samples are processed. subtracted from delayed
composite video samples   The demultiplexer 600 In FIGURE 6 will be as-
from bus CV in subtracter 360. The delayed com-  sumed to provide only the
+ (R-Y)s and + (B-Y)s posite video samples are provided to subtracter
samples from recurring chrominance sequences 6    
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-(R-Y)s, -(B-Y)s + (R-Y)s ... etc.  codes. For angles [err] which do not
represent In FIGURE 6 the (R-Y)s and (B-Y)s digital sig-  chrominance
angles In the range of flesh colors, nals are applied by demultiplexer 600
to busses  the angles [err]produced by circuit 671 equal the 810 and 620.
These signals are respectively ap-  angles [err]. For example, ROM 671 may
be pro- plied to absolute value circuits 650 and 651 which   6   grammed to
generate angles [err]equal to ([err]-K sin pass the magnitudes of the
(R-Y)s and (B-Y)s sig-  [err] for angles [err]equal to [err] degrees and
angles nals. The magnitudes of (R-Y)s and (B-Y)s are    [err] equal to
angles [err] for angles [err] from 90 degrees applied as address codes to
ROM's 653 and 654    to [err] degrees. which are programmed to produce the
logarithms       Angles [err] from circuit 671 are applied as ad- of the
address codes applied to their respective   10  dress codes directly to ROM
678 programmed to address input ports. The signal corresponding to  produce
the sines and cosines of angles [err]. The the log [err] is subtracted from
the signal cor-  sines and cosines are then multiplied by the mag-
responding to the log [err]in subtracter 655  nitude value, [err], of the
vector sum of (R-Y)s and which produces output signal codes corresponding
(B-Y)s, to produce flesh tone corrected quadrature to log [err]. These
signal codes are  15  signals R-Y and B-Y. applied along with the sign bits
of signals (R-Y)s   The magnitude, Cs of the vector sum of (R-Y)s and
(B-Y)s, applied via delay elements 652 and   and (B-Y)s in the FIGURE 6
embodiment is gen- 656 respectively, as Input address codes to ROM  erated
according to the equation 657 (the (R-Y)s and (B-Y)s sign bits being the
most significant bits of the composite address code).  20  [err] ROM 657 is
programmed to produce output codes corresponding to the arctangent ((B-Y)s/
(R-Y)s),  To this end the angles [err] from elements 657 are i.e., angles
[err] which are applied to adder 658.  applied as address codes to a ROM
659 which is Since the codes produced by subtracter 655 were  programmed to
produce the log [cosesl of the generated from the magnitudes [err]  angle
[err] signal codes applied to its address input. they only represent the
range of angles from zero  The log [err] codewords from ROM 659 are to 90
degrees where zero degrees is defined along  applied to one input port of a
subtracter circuit 660 the +(R-Y)s axis. The (R-Y)s and (B-Y)s sign bits
wherein they are subtracted from the log [err] added to the address codes
applied to ROM 657,   slcodewords from ROM 653 to produce a signal provide
the information needed to expand the an-  30  corresponding to log [err].
This signal is gle Information from zero to 360 degrees or from  applied to
ADDER 670 and ACC latch 662. Auto- zero to 180 degrees.
matic Chrominance Control (ACC) is performed by The angle codes produced by
ROM 657 are       microprocessor 12 of FIGURE 2 which periodically also
applied to the phase error detector 672. The  calculates the products G=ACC
Sat equal to the phase error detector - which will be described with  35
products of the ACC control signal and the satura- reference to FIGURE 7 -
under control of the burst  tion control signal. gate signals, examines the
angle codes represent-    Microprocessor 12 periodically reads the con- ing
the chrominance phase angle during the burst  tents of the latch 662 via
data bus SPD. These intervals of the main and auxiliary signals. Circuit
values may be read, for example, during the main 672 calculates the
difference, a, between the phase  40  and auxiliary channel color burst
intervals. The angles represented by the (R-Y)s and (B-y)s sam-
microprocessor compares the read values against ples of the main and
auxiliary burst signals and the  a predetermined reference value, e.g. 20
IRE and phase angles that would be produced were the     generates the
logarithms of the composite gain samples taken in phase with the desired or
correct  factors [err] and GA for the main and auxiliary sig- axes R-Y and
B-Y. The angles, a, for the main and   45  nals respectively. These gain
factors are provided auxiliary signals are stored until the next burst  to
buffers 666 and 667 respectively via bus SPD. interval and are applied to
adder circuit 658, when  From buffers 666 and 667 the gain factors are
appropriate, during the period between burst inter-  applied to ADDER 670
by multiplexer 669 where vals. Adder circuit 658 sums the angles [err] and
a to  they are added to the log [err]signal to produce corrected angles
[err].                50  produce signal samples corresponding to log
Digital codes corresponding to angle [err] from  [err]. These samples or
codewords are applied to ADDER 658 are applied to circuit 671 which pro-
adder 679 where they are combined with the log duces flesh corrected
digital codes corresponding  (cos [err]) signals. to angles [err] Circuit
671 may be a ROM pro-           Multiplexer  669  is  controlled  by  the
grammed to provide a non-lnear transfer function   55  main/auxiliary
control signal [err]  from micropro- which produces flesh corrected angles
[err] for angles  cessor 12. The signal MA2 selects the gain factor [err] -
representing chrominance angles normally as-  from latch 666 when main
channel chrominance sociated with flesh colors - applied as address
samples are being processed and from latch 667 7    
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channel samples are being pro-     of inverter 714. Latch 716, in response
to the rising cessed.                                           transition
of the inverted burst gate pulse, stores The signal generator for
developing the timing  the value currently applied to its input port. This
signals applied to the FIGURE 6 circuitry is not    value is stored for one
line period or until the shown because it is not considered part of this
5   termination of the next subsequent burst gate invention. These signals
may be developed by      pulse. conventional techniques which are known by
those     The output of the latch 716 is applied to the skilled in the art.
divider circuit 718 which divides the applied value FIGURE 7 shows
exemplary circuitry for devel-  by M to produce an average value of the
angle [err]. oping the phase angle error signals a. In FIGURE   10  it will
be appreciated by those skilled in the art of 7. angle values [err] are
applied to an accumulator  digital signal processing that divider circuit
718 712 under the control of a burst gate signal. The  may be positioned to
preceed latch 716. Further, if burst gate signal applied to the accumulator
is  the value M Is an integral power of two the divider either the main
channel burst gate signal, [err]   718 may be eliminated and division may
be ac- from sync separator 28 or the auxiliary channel  15  complished by
shifting the bits of the PCM burst gate signal, [err] from sync separator
26.   codeword rightward to lesser significant bit posi- The main channel
burst gate signal, [err] is ap-   tions. plied to one Input terminal of
multiplexer 708 and   The output value from divider circuit 718 is the
auxiliary channel burst gate signal. [err] is  applied as subtrahend to
subtractor circuit 721 and applied to its other input terminal. Multiplexer
706   20  a reference angle value, e.g. 0 degrees, from is controlled by
main/auxiliary control signal MA2 to  source 720 Is applied as minuend to
subtractor provide the main channel burst signal during main  circuit 721.
Subtractor 721 produces a difference channel signal processing and the
auxiliary channel  value corresponding to the angle a and which is burst
signal during auxiliary channel signal pro-  equal to the reference angle
minus the average cessing. Counter 710 is reset by the leading transi-  26
value of [err] determined over the burst interval. This tion of the burst
gate pulse from multiplexer 706.  difference value is applied to the input
terminal of Counter 710. responsive to the reset pulse, pro-  demultiplexer
722, which under control of signal duces an enabling output potential which
is applied  [err] from microprocessor 12 applies main channel to
accumulator 712. An [err] clock signal, synchro-  values to latch 726 and
auxiliary channel values to nous with the occurrence of angle values Os, is
30  latch 724. Latches 726 and 724 respectively retain applied to the clock
input of the counter. The    the last difference value calculated for the
main counter effectively counts a prescribed number,   channel while
auxiliary channel samples are pro- e.g. M, of the [err] clock signals.
After the prescribed  cessed and the last value calculated for the auxil-
number of clock pulses have occurred, the output  iary channel while main
channel samples are pro- potential of the counter changes to a potential
35  cessed. The output terminals of these latches are value which disables
accumulator 712. The en-     connected to the input terminals of
multiplexer 728 abling signal from counter 710 is of such duration  which
provides the main channel a value to adder to permit M consecutive angle
values from circuit  658 of FIGURE 6 during main channel signal pro- 657 to
be input to the accumulator 712 during the  cessing and provides the
auxiliary channel a value burst interval. The M angle values will nominally
be   40  during auxiliary channel processing. Multiplexer selected from the
center of the burst sequence of  728 is controlled by signal [err] from
microproces- reference cycles. Accumulator 712 sums the ap-    sor 12.
plied burst phasor angle values. The accumulator     If the correction
angles a change significantly may consist of an adder and a latch (not
shown).  from line-to-line, the value a applied to adder 658 The respective
inputs of the adder are coupled to  45  will be substantially In error
towards the end of the output of the latch and the input of the accu-
respective line intervals. System performance may mulator. The output of
the adder is coupled to the  be enhanced by incrementing/decrementing the
output of the accumulator and the input of the    value a for the main or
auxiliary signals propor- latch. In operation, each successive sum from the
tional to the change of the value of the respective a adder is input to the
latch from which It is available  50  between preceding lines. For example,
if the last- to be added to the next input value.              most angle a
for the auxiliary channel increased by The output sum from the accumulator
is ap-    four degrees over the preceding auxiliary a value, It plied to
the latch 716 at the end of the burst    may be anticipated that the
nextmost value of a for interval by the complement of the burst gate
signal.  the auxiliary channel will also be increased by four More
particularly, the burst gate signal is applied to  55  degrees over the
present value. System perfor- the inverter 714 which inverts the signal.
The falling  mance may be enhanced if the value of a is or trailing edge of
the burst gate pulse is converted  successively increased by one degree at
quarter to a rising potential transition at the output terminal  line
intervals so that, at most, the anticipated error 8    
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one degree. More or less, correc-  main channel horizontal sync pulse
following each tions to a can be made over the line interval as   auxiliary
signal processing interval. The transfers desired. Apparatus to correct the
value of a at    are complete one-quarter of a horizontal line period
intervals of less than one horizontal line is not  later. There is no
interference between the trans- shown since it is not considered part of
the present   5   fers and the reading of the auxiliary memory which,
invention. One skilled in the art can readily adapt  as explained below,
starts after threes-eighths of a the circuitry shown in FIGURE 7 to
implement this  main channel line has been displayed. method of phase angle
correction if the phase shift    FIGURE 8A is a block diagram of the part
of across a single horizontal line is deemed exces-   the auxiliary memory
50 In which luminance sam- sive.                                         10
ples are stored. Buffer 800, which may be a 228 x Returning to FIGURE 2,
the auxiliary channel    8 first-in-first-out (FIFO) register, has an input
port luminance and color difference samples provided    connected to the
output port YA of signal processor by processor 40 at output ports [err]
and (B-  40, an output port connected to the input port of Y)A are applied
to auxiliary memory 50. Memory     RAM 820, a shift-in control terminal,
SI, and a shift- 50, under the control of signal [err] from micropro-  15
out control terminal, SO. Data is written into the cessor 12, stores every
fourth sample of the lu-   buffer when pulses are applied to terminal SI
and minance signal and every fourth sample of each of  data is read from
the buffer when pulses are ap- the R-Y and B-Y color difference signals for
a     plied to terminal SO. sufficient number of lines to reproduce the
auxiliary  The shift-In pulses applied to terminal SI are image (e.g. 64
for NTSC). Control signal [err]is a   20  developed from  an [err] clock
signal and the delayed replica of signal MA2. it is In a logic low
main/auxiliary control signal [err] from micropro- state only when
auxiliary channel samples are      cessor 12. [err] Is applied to inverter
801 which available at ports. [err]  and[err].         provides an input
signal to AND gate 803. The The lines of samples are retrieved from the
other input to AND gate 803 Is provided by clock memory to be displayed as
an Inset in the main  25  signal [err]. The output signal of gate 803 is an
[err] picture. Luminance and color difference signal     clock signal when
[err] Is In a logic low state, i.e. samples are read from the memory at
four times     when auxiliary channel luminance samples are their input
rate to produce auxiliary picture lines  available at output port [err] of
processor 40, and a that are one-uarter the length of the lines of the
logic low signal otherwise. This output signal is main picture The reading
of the contents of auxil-  30  applied to terminal SI of buffer 800 and
conditions lary memory 50 is controlled by signal [err] from     the buffer
to store every fourth one of the auxiliary multiplexer control circuit 60
luminance samples provided by processor 40. Auxiliary channel signal
processing and, so the    Data transfer from the buffer to the RAM oc-
writing of data Into the auxiliary memory 50. is   curs while main channel
lines are being processed. synchronized to the auxiliary signal However,
the   35  Transfers occur during only one of the two fields reading of data
from the auxiliary memory 50 for   that make up an auxiliary frame since
auxiliary display Is synchronized to the main channel signal.  channel
lines are processed during only one of the Since the auxiliary and main
channel signals are   two fields. The transfer pulses are generated from
asynchronous and since auxiliary channel signals   signals [err] VSA, the
auxiliary channel vertical may be processed as the auxiliary image is dis-
40  sync signal from auxiliary sync separator 26; [err] played, there may
be times when memory 50 is       the main channel horizontal sync signal
from the accessed both to write and to read data. To pre-   main channel
sync separator 28; and the [err] clock vent data corruption due to
simultaneous read and  signal from PLL 30. write access, the auxiliary
memory 50 includes two     Transfer pulses are developed by AND gate
stages: a buffer for receiving processed auxiliary  45  802. These pulses
are applied to counter 804, data and a random access memory (RAM) for
which develops write addresses that are applied to storing the data to be
displayed. The writing of   RAM 820 via multiplexer 806. The counter is
reset data into the buffer is synchronized to the auxiliary  to zero by the
auxiliary channel vertical sync signal while transfers between the buffer
and the  pulses applied to its reset input. RAM and the reading of data
from the RAM are  50       The transfer pulses from AND gate 802 are
synchronized to the main signal. In the present    applied, through delay
element 808, to the shift-out embodiment, samples are loaded into the
buffer at  terminal, SO, of buffer 800 and to the write enable one-quarter
the rate at which they are supplied by  terminal WE of RAM 820. These
pulses condition processor 44. This results in a four-to-one com-   the
buffer to provide data at its output and con- pression of the auxiliary
image lines. Samples are  55  dition the RAM to write the data into the
addressed transferred from the buffer to the RAM at four     cells. Delay
element 808 delays the transfer pulses times this buffer storage rate. All
transfers occur  a sufficient time to allow the write addresses to
coincident with the leading edge of the second     stabilize In the RAM. 9
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of AND gate 802 is coupled  [err], from multiplexer control circuit 60 and
the main to receive a [err] clock signal. This signal controls  channel
vertical sync signal [err] from main sync the rate at which the data are
transferred; the other  separator 28. The select signal SM and the [err]
signals applied to AND gate 802 control when the  clock signal are applied
to AND gate 812. Con- transfer occurs. Signal [err] is applied to one input
5   sequently, AND gate 812 produces a [err] clock terminal of AND gate 802
to prevent it from devel-  signal when multiplexer control circuit 60
selects oping transfer pulses when data is being written  auxiliary channel
samples for display. Multiplexer into buffer 800. The inverse of signal
[err] from   control circuit 60 is described in more detail below. inverter
801 is applied to the set input (S) of RS  The signal provided by AND gate
812 is applied to flip-flop 805 and the auxiliary channel vertical sync
10  counter 814 and to delay element 818. Counter 814 signal, [err], is
applied to the reset input (R). Flip-  develops the read addresses that are
applied to flop 805 is reset at the end of each auxiliary field  RAM 820
via multiplexer 806. Multiplexer 806  is and set as the first auxiliary
channel line of a given  controlled by signal SM to provide read addresses
field is processed. The output signal of flip-flop 805  from counter 814
when auxiliary channel samples is applied to AND gate 802 to prevent the
gate  15  are selected for display and to provide write ad- from developing
transfer pulses during fields for  dresses from counter 804 otherwise. Main
channel which no auxiliary signal lines are processed.    vertical sync
pulses [err]are applied to the reset The last input to AND gate 802
controls the   input of counter 814 to return the read addresses position
in the main channel horizontal line period,  to a starting point at the end
of each main channel at which a transfer occurs. Frequency divider 807,  20
field. which may be a conventional divide by two circuit,    Delay element
818 delays the read pulses ap- has the main channel horizontal sync signal,
[err],  plied to its input by AND gate 812 by a time applied to its signal
input terminal and the inverted  sufficient to allow the read addresses to
stabilize in main/auxiliary control signal,[err], applied to its  the RAM.
These delayed pulses are applied to the reset input terminal. Consequently,
divider 807 pro-  25  read enable input of RAM 820 to condition the duces a
logic low state while auxiliary channel data  RAM to provide the digital
samples from the ad- is being written into the buffer 800. This signal
dressed cells at its output port YA. changes to a logic high state with the
leading edge   The portions of memory 50 which store the two of the first
main channel horizontal sync pulse   sampled color difference signals are
identical, so subsequent to auxiliary signal processing. The next  30  only
one is shown in FIGURE 8B. This memory is main channel horizontal sync
pulse changes the    essentially the same as the luminance sample output
signal of the divider 807 to a logic low state.  memory shown in FIGURE 8A.
The only differ- This output signal is applied to the reset input  ences
are the frequencies of the clock signals and terminal of 8 bit counter 813.
the number of cells in the buffer and RAM. An [err]. Counter 813 has a
[err] clock signal from AND   35  clock signal is applied to one Input of
gate 861 of gate 811 applied to its signal input terminal. The 8  FIGURE 8B
instead of the [err] signal applied to bit output signal of counter 813 is
applied to de-  gate 811 of FIGURE 8A and an [err]4 clock signal is coder
815. Decoder 815 produces a signal having   applied to one input of gate
853 of FIGURE 8B a logic high state when the value supplied by the  instead
of the [err] signalapplied to gate 803 of counter is 228. The output signal
from decoder 815   4o  FIGURE 8A. Reduced rate clock signals are used is
applied to inverter 817 which provides one Input  because of the lower data
rate of the color dif- to AND gate 811. The other input to gate 811 is the
ference signals relative to the  luminance signal. In [err] clock signal
AND gate 811 provides the [err]   addition, a smaller buffer containing 57
instead of clock signal to counter 813 from the time the     228 cells, is
used to store the color difference counter is reset until 228 pulses have
been count-  45  samples provided by processor 40. A proportion- ed. The
circuit formed by divider 807, AND gate   ally smaller RAM is also used for
the color dif- 811, counter 813, decoder 815 and Inverter 817    ference
samples than is used for the luminance provides a signal, available at the
output of inverter  samples. Otherwise, the memories shown in FIG- 817,
which has a logic high state starting at a point  URES 8A and 813 are
Identical. The apparatus used in time coincident with the leading edge of
the   50  to develop the clock signals [err] and [err] is not second
horizontal sync pulse following auxiliary  shown since it is not considered
a part of the signal processing, and remaining in a logic high  invention.
These signals may be developed by state for 228 pulses of the [err] clock
[err] H). This  conventional techniques which are known to those signal is
applied to an Input of AND gate 802 to  skilled in the art. condition the
gate to provide 228 transfer pulses   55  The luminance and color
difference samples during each of these intervals.                   from
the output ports YA', (R-Y)A' and (B-Y)A' Of The reading of samples from
the RAM 820 is     auxiliary memory 50 are applied to one set of controlled
by the [err] clock signal, the select signal,  inputs of the main/auxiliary
signal multiplexer 52. 10    
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inputs to multiplexer 52 are main  matrix 80 which combines the luminance
and the channel luminance and color difference samples   R-Y and B-Y color
difference signals to produce from the output ports [err] of   the three
primary color signals, R, G and B which signal processor 40. The third set
of input signals  may be applied, for example, to a display device applied
to multiplexer 52 are provided by the   5   (not shown). A suitable digital
matrix for use in the Y'M,(R-Y)'M and (B-Y)'M output ports of main mem-
present embodiment can be assembled by one ory 70.
skilled in the art from conventional circuit elements. Main memory 70
includes three 1 H shift regis-  This circuitry Is not shown because it is
not consid- ters, one each for the luminance, R-Y and B-Y    ered part of
this invention. color difference signals of the main channel. Lu-  10  As
stated above, the signal [err] which controls minance samples from output
port [err] of processor  the unloading of auxiliary memory 50 and the rout-
40 are applied to the input port of 1H shift register  ing of signals in
multiplexer 52 is generated by 900 shown in FIGURE 9A. Register 900 may be
a    multiplexer control circuit 60. The input signals conventional shift
register containing a sufficient  applied to this circuit are the [err]
clock from PLL number of stages to store one horizontal line of  15  30,
and the delayed main channel horizontal and samples provided at a [err]
rate (e.g. 910 stages for  vertical sync pulses from main sync separator
28. NTSC). Samples available at the output port [err] of  These sync pulses
are applied to delay elements shift register 900 are main channel luminance
sam-  62 and 64 respectively which provide sufficient ples delayed by one
line period.                 delay to synchronize these sync pulses to the
FIGURE 9B is a block diagram of one of the   20  processed luminance and
color difference signals two color difference signal memories of main mem-
from processor 40. Control circuit 60 Is not shown ory 70. These memories
are also 1 H shift registers,  In detail because It Is not considered part
of the however, because of the lower sample rate of the  invention. It can
be made from conventional com- digital color difference signals provided by
proces-  ponents including counters and other logic by one sor 40, the
shift registers 950 are clocked at a   25  skilled in the art with the aid
of the timing diagram lower rate, [err] and contain fewer cells (e.g. 228
for  shown In FIGURE  10. In FIGURE  10, the NTSC).
waveforms labeled [err] and [err] represent the The select signal, [err]
from multiplexer control  horizontal and vertical sync signals applied to
con- circuit 60 and the main/auxiliary control signal,  trol circuit 60.
The waveform labeled [err] represents [err] from microprocessor 12
determine which of  30  the main channel luminance signal provided by the
three sets of luminance and color difference  processor 40. The waveform
labeled [err] In FIGURE signals is provided at the output ports Y, (R-Y)
and  10 represents the signal [err] produced by control (B-Y) of
multiplexer 52. Main/auxiliary control signal  circuit 60. [err] switches
the multiplexer between providing       FIGURE 10 shows selected lines from
one field main channel samples from processor 40 or from   35  and the
first two lines from the subsequent field of main memory 70. Control signal
[err]is generated   an NTSC video signal. The numbers across the top by
microprocessor 12; it has the same properties  of the figure represent the
numbers of lines in the as signals [err] through [err] described above but
fields. FIGURE 10 also Includes representations of Is delayed with respect
to these signals.        the equalizing pulses and vertical synchronization
When [err] is in a logic high state, multiplexer  40  pulses that occur
between the fields. 52 provides main channel samples from processor
The signal [err] consists of a series of pulses, 40. However, when [err] is
In a logic low state, i.e.  each pulse being [er]r H wide and separated
from the when processor 40 is supplying auxiliary channel  next pulse by a
3/4 H interval. if the auxiliary image samples, multiplexer 52 provides
samples from    is positioned at the bottom of the main image, as main
memory 70.                              45  shown in FIGURE 1, the pulses
occur only during The select signal [err] from multiplexer control  lines
189 through 252, the last one-quarter of the circuit 60 switches the
multiplexer between provid-  lines of an NTSC field. When signal SM is in a
high ing main and auxiliary channel samples. When [err]  logic state
multiplexer 52 is conditioned to provide is in a logic low state, main
channel samples from  auxiliary channel samples to matrix 80 and main
processor 40 or from memory 70 are provided by   50  memory 70. When [err]
is in a low logic state, multiplexer 52. When [err] Is in a logic high
state  however, the main channel samples from processor multiplexer 52
provides auxiliary channel samples  40 are provided by multiplexer 52. The
multiplexer from auxiliary memory 50. The generation of [err] is  52
switches between supplying main and auxiliary described in more detail
below, In reference to  channel samples to produce a composite main and
FIGURE 10.                                  55  auxiliary picture as shown
In FIGURE 1. The luminance signal from port Y and the color
Microprocessor 12 controls the main and auxil- difference signals from
ports (R-Y) and (B-Y) of  iary signal processing in this embodiment of the
multiplexer 52 are applied to the inputs of digital  invention. FIGURE 11
is a flow diagram showing    21                 EP 0175 590 B1
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the control sequence of the microprocessor 12.     This may be accomplished
by, for example, having Block 1110 represents the initialization sequence
of  the horizontal and vertical sync pulses from sync the microprocessor.
The first step in block 1110 is  separator 26 activate different vectored
interrupts. to reset the main/auxiliary control signals [err]    The
interrupt subroutine which handles the particu- through [err]. As stated
above, these signals are   5   lar Interrupt may average its current value
of set to a logic high state for main channel signal  HTIME, the time
between auxiliary signal horizontal processing and reset to a logic low
state for auxil-  sync pulses, or VTIME, the time between auxiliary iary
channel processing. Signals MA2through [err]    signal vertical sync
pulses, with the difference be- are delayed with respect to MA1 by
different       tween the values of the system clock for this inter-
amounts, increasingly greater subscript values In-  10  rupt and for the
previous interrupt. This step in the dicating increasingly greater delays.
Each signal  initialization sequence monitors the auxiliary chan- controls
a different stage of the pipelined signal  nel signals for at least one
frame time, until the last processing performed by the receiver.
Accordingly,  line of an even field. The microprocessor may the step 'RESET
MAs' resets [err], then[err], then    distinguish odd fields from even
fields, for example, [err] and then [err]. The amount of delay between   15
by monitoring the amount of time between the last changing any two MA
signals depends on the         horizontal sync pulse and the first
equalization processing delay between the devices controlled    pulse. This
time is longer for even fields than for by the signals. If the delay is an
integral number of  odd fields. microprocessor instruction cycles then the
signals     The final step In the initialization sequence can be changed by
the microprocessor directly,  20  1110 is to set the main/auxiliary control
signals, otherwise the microprocessor may, for example,     MA, through
[err], so that main channel signals are provide one signal to a three stage
delay network  processed and displayed. (not shown) which provides the
other three signals.    Decision block 1112 synchronizes the control Of
course, the above also applies for any 'SET     sequence of the
microprocessor to the auxiliary MAs' steps where each of the MA signals are
25  channel vertical sync signal by circulating through changed from a low
logic state to a high logic     a loop until the value in counter FTIME is
greater state.                                             than or equal to
the calculated time between auxil- The second step in the initialization
block 1110  lary signal vertical sync pulses, VTIME. is to assign 0 to the
variable ODDF. ODDF in-          When FTIME is greater than or equal to
VTIME dicates whether the lines being processed are from   3o
microprocessor 12 executes the instructions shown an odd or even field
(ODDF = 1 and ODDF = 0        in block 1114. The first step in block 1114
is to respectively). This variable is used to ensure that  update VTIME.
This step is actually performed in auxiliary image lines are taken from
every other   the interrupt subroutine linked to the vertical sync field
(i.e. from every odd field) of the auxiliary  Interrupt. It is placed here
in the microprocessor signal. The third initialization step resets the
coun-  35  control sequence to indicate approximately when it tars LTIME
and FTIME to 0. Counters LTIME and       occurs. The next two steps in
block 1114 reset the FTIME may be Internal to the microprocessor and
auxiliary channel field and line time counters incremented by one for each
clock pulse. These     FTIME and LTIME to zero and change the value of
counters hold the number of [err] clock pulses that  the auxiliary channel
odd field indicator ODDF be- have occurred since the last horizontal sync
pulse   40  tween 1 and 0. If ODDF was 1 for the last field (LTIME) and
since the last vertical sync pulse     processed It is changed to 0 for
this field and if it (FTIME). LTIME and FTIME are used by the micro-    was
0 for the last field, It is changed to 1 for this processor to synchronize
the signals it provides   field. The final step in block 1114 assigns the
value with the auxiliary channel horizontal and vertical  0 to the variable
LINENO. LINENO is incremented sync pulses respectively. In a microprocessor
with-  45  by one for each horizontal line period of the auxil- out
accessible internal counters, LTIME and FTIME  iary signal, so it holds the
line number of the may be realized as functions of the [err] system
current line of the auxiliary picture. LINENO is used clock. FTIME, for
example, may be the system       by the microprocessor to set and reset the
MA clock minus a variable. In this situation, the pro-  signals and to
change the weighting factors applied gram step that resets the counter
FTIME would,  50  to comb filter 310. instead, assign the current value of
the system        Decision block 1116 is the next step in the clock to the
variable.                              instruction sequence of the
microprocessor after The fourth step in the initialization sequence is
block 1114. If the variable ODDF has a 0 value, to monitor the auxiliary
channel signal for at least  indicating that the auxiliary channel is
providing an one frame time to get an accurate estimate of the   55  even
field, the microprocessor branches to block number of clock pulses between
successive auxil-    1115. Block 1115 changes the weighting factors of iary
channel horizontal sync pulses and between    comb filter 310 to those
shown In column 1 of the successive auxiliary channel vertical sync pulses.
table in FIGURE 5. These comb weights are appro- 12    23                EP
0175 590 B1                    24 



priate for processing three successive lines from  then the microprocessor
steps to decision block the main picture. They are used during the even
1130. Block 1130 steps the program to block 1132 field time of the
auxiliary signal since only lines of  if LN is equal to 1 and steps to
decision block 1194 the main picture are processed in this interval.
otherwise. Block 1132 controls the processing of From block 1115, the next
step in the microproces-   5   the main channel lines that immediately
follow the sor control sequence is the decision block 1112   chosen
auxiliary channel lines. The first step In which causes the microprocessor
to circulate in a  block 1132 sets the signals [err] through [err] to loop
until the next vertical sync pulse occurs.   resume main signal processing.
The second step If the variable ODDF has a value of 1 in block  changes the
weighting factors, applied to comb 1116, the next step in the control
sequence of the   10  filter 310 of FIGURE 3 to be those shown In the
microprocessor is decision block 1118. Block 1118  third column of the
table In FIGURE 5. The pro- is the first block In the loop which handles
the  gram step following block 1132 is decision block blank lines at the
beginning of a field. In the NTSC  1140 described above. system, there are
21 such line intervals. Decision  if variable LN does not have a value of
1, block block 1118 compares the auxiliary channel line  is  1130 steps the
program to decision block 1134. number, stored in the variable LINENO, with
the   Block 1134 steps to block 1136 if LN has a value value 21. While the
value of LINENO is less than  of 2 and to block 1138 otherwise (i.e. If LN
has a 21, the microprocessor program steps from block   value of 3). Blocks
1136 and 1138 change the 1116 to block 1118. Decision block 1118 is a loop
weighting factors applied to comb filter 310 to be which waits until the
end of a horizontal line. If the   20  those shown in the fourth and fifth
columns of the counter variable LTIME has a value less than the  table In
FIGURE 5 respectively. From both blocks predetermined horizontal line time,
HTIME, the    1136 and 1138, the program steps to block 1140, block
branches back to Itself and performs the test  described above. again. When
LTIME is greater than or equal to        The microprocessor continues in
this control HTIME, however, the control sequence switches to  25  loop
until a new auxiliary channel is chosen. When block 1122. Block 1122
updates the variable      this occurs, channel selector 10 of FIGURE 2 sig-
HTIME, increments the value of LINENO and re-     nals the microprocessor
to step to initialization sets the line time counter LTIME. From block 1122
block 1110. the microprocessor steps back to the beginning of    The other
function of microprocessor 12 is to the loop, decision block 1118.
30  control the chrominance gain by monitoring, via When LINENO Is
incremented to have a value    data bus SPD. the main and auxiliary channel
sam- greater than or equal to 21, decision block 1118  ples from chroma
processor 380 of FIGURE 3 and causes the microprocessor control sequence to
by supplying gain factors for the main and auxiliary branch to block 1124.
Block 1124 is the first step  channels to this processor, via bus SPD. The
con- of auxiliary signal image processing. in this step   35  trol flow for
this function is not shown since it is not the modulo 4 value of the
auxiliary channel line  considered a part of the invention. This function
number, LINENO, is placed Into the variable LN    may be integrated into
the main and auxiliary pro- and the control sequence steps to block 1126.
If  cessing steps of the program shown in FIGURE 11 LN is equal to 0,
decision block 1126 causes the  by programming techniques known to those
skilled program to step to block 1128, otherwise the pro-  40  in the art.
gram steps to block 1130. When LN is 0, the          The pix-In-pix
receiver described above uses current auxiliary channel line has a line
number,  two tuners, two IF amplifiers and two demodulator LINENO, that is
evenly divisible by four. The lines  systems, one for the main channel and
one for the that satisfy this condition are chosen in the present
auxiliary channel. A more economical system embodiment to make up the
auxiliary image. AC-  46  would use only one of each of these systems.
cordingly, block 1128 resets the main/auxiliary con-  Since the present
invention operates on time-di- trol signals [err] through [err], causing
the system  vision multiplexed signals and since its signal pro- to switch
from processing main channel signals to  cessing is pipelined, it Is
particulary suited for use processing auxiliary channel signals. From block
in a single tuner pix-in-pix receiver. FIGURE 12 is a 1128, the
microprocessor program steps to de-  50  block diagram of the part of the
receiver shown In cision block 1140.- Block 1140 causes the program  FIGURE
2 that would need to be changed to pro- to branch to decision block 1120 if
there are more  duce a receiver using only one tuner. Channel lines to be
processed in the current field. If there  selector 10 provides a data
signal to microproces- are no more lines in the current field (i.e. FTIME
is  sor 12 indicating the channel number of a selected greater than or
equal to VTIME), decision block  55  channel and whether it Is the main or
auxiliary 1140 causes the microprocessor to branch to block  channel.
Microprocessor 12 converts the channel 1114 and begin processing the next
field.         number into control signals for tuner 22. The con- If LN is
not equal to 0, In decision block 1126,  trol signals are passed to the
tuner via data bus TD 13    25                EP 0 176 590 B1
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when the channels are selected. Thereafter, tuner     equal to an integral
multiple of the frequency 22 stores these control signals in its local
memory.  of the color burst signal component of said first Switching
between the main and auxiliary channels     composite video signal
component; is controlled by a single bit signal applied to the
filtering means (310,340,350,352,360,370), tuner 22 by microprocessor 12
via connection CC.   5  responsive to said time-division multiplexed Analog
composite video signals from tuner 22 are      composite video signal for
separating the applied to AID converter 34 and to sync separator
chrominance signal components therefrom to 26. A/D converter 34 is driven
by a clock synchro-    provide a time-division multiplexed chromin- nized
to the main channel burst and provides digi-    ance signal having
alternating first and second tal samples of the main and auxiliary
composite  10   chrominance signal components corresponding video signals
to the rest of the receiver. Sync       respectively to the respective
chrominance separator 26 provides both the main and auxiliary
components of said first and second compos- channel horizontal and vertical
sync pulses. These   ite video signal components; and are used to
synchronize conventional horizontal          phase correcting means
(672,658). respon- and vertical oscillators (not shown) to provide con-  15
sive to said time-division multiplexed chromin- tinual pulses for both the
main and auxiliary chan-   ance signal, to said reference clock signal and
nels. The pulses from the auxiliary channel horizon-  to said color burst
signal components for pro- tal and vertical oscillators may be applied, in
lieu of  ducing first and second phase corrected actual horizontal and
vertical sync pulses, to syn-   chrominance signals each comprising a se-
chronize microprocesor 12 to the auxiliary signals.  20  quence of clocked
samples representing In Alternatively, sync pulses from sync separator 26
succession respective color difference signal may be applied directly to
the microprocessor 12.     components of the same predetermined iden- In
this instance, it would be desirable to add pro-  tity (e.g. R-Y, B-Y
etc.). gram steps to the interrupt subroutines linked to the horizontal and
vertical sync signals to differen-  25  2. Apparatus as set forth in Claim
1 wherein said tiate between the main and auxiliary pulses. These
generating means includes a phase locked program steps may, for example,
synchronize only     loop (30) coupled to said source for causing to those
pulses that occur at intervals close to      said reference clock signal to
have a predeter- multiples of the calculated intervals for the auxiliary
mined phase relationship with respect to the channel horizontal and
vertical sync pulses. The   30  color burst signal component of said first
com- burst gate signal provided by sync separator 26 is,   posite video
signal component. likewise, the burst gate signal for both the main and
auxiliary signals.                            3  Apparatus as set forth In
claim 1 or 2 wherein The output pulses from the auxiliary channel      the
chrominance signal components of said horizontal and vertical oscillators
condition micro-  35  first and second composite video signal com-
processor 12 to switch the tuner between the main     ponents each include
two quadrature phase and auxiliary channels. As In the main embodiment,
related color difference signal components, the tuner is switched from the
main channel to the     said apparatus further comprising: auxiliary
channel immediately prior to the leading       means (650-660,662)
responsive to the edge of the auxiliary channel horizontal sync pulse  40
burst signal component of said first and sec- of every fourth line of one
of the two fields that    ond chrominance signals for determining val- make
up each frame of the auxiliary picture. The      ues corresponding to the
magnitudes of the tuner is switched from the auxiliary channel to the
burst signal components of said chrominance main channel immediately after
the end of active      signals; video on these lines.
45          means (12,666-67-,679,683) responsive to the first and second
phase corrected chromin- Claims
ance signals, to the values corresponding to the magnitudes of the first
and second burst 1. Video signal processing apparatus including a
signal components and to a reference value, source of time division
multiplexed video sig-  50  for providing first and second magnitude and
nal having alternating first and second mutually  phase corrected
chrominance signals, the independent composite video signal compo-
burst signal component of each having a mag- nents each having luminance
signal compo-         nitude substantially equal to said reference val-
nents and chrominance signal components In-       ue; and cluding a color
burst signal component    55          means (680,682) for separating each
of the characterized by:                              two quadrature phase
related color difference means (30) for generating a reference
signal components from each of said first and clock signal having a
frequency substantially     second  magnitude  and  phase  corrected 14
25                 EP 0 175 590 B1                    26
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when the channels are selected. Thereafter, tuner       equal to an
integral multiple of the frequency 22 stores these control signals in its
local memory.   of the color burst signal component of said first Switching
between the main and auxiliary channels      composite video signal
component; is controlled by a single bit signal applied to the
filtering means (310,340,350,352,360,370), tuner 22 by microprocessor 12
via connection CC.   5   responsive to said time-division multiplexed
Analog composite video signals from tuner 22 are       composite video
signal for separating the applied to A/D converter 34 and to sync separator
chrominance signal components therefrom to 26. AID converter 34 is driven
by a clock synchro-     provide a time-division multiplexed chromin- nized
to the main channel burst and provides digi-     ance signal having
alternating first and second tal samples of the main and auxiliary
composite  10    chrominance signal components corresponding video signals
to the rest of the receiver. Sync        respectively to the respective
chrominance separator 26 provides both the main and auxiliary
components of said first and second compos- channel horizontal and vertical
sync pulses. These     ite video signal components; and are used to
synchronize conventional horizontal            phase correcting means
(672,658)  respon- and vertical oscillators (not shown) to provide con-
15  sive to said time-division multiplexed chromin- tinual pulses for both
the main and auxiliary chan-     ance signal, to said reference clock
signal and nels. The pulses from the auxiliary channel horizon-   to said
color burst signal components for pro- tal and vertical oscillators may be
applied, in lieu of  ducing  first and second  phase corrected actual
horizontal and vertical sync pulses, to syn-    chrominance signals each
comprising a se- chronize microprocesor 12 to the auxiliary signals.  20
quence of clocked samples representing in Alternatively, sync pulses from
sync separator 26      succession respective color difference signal may be
applied directly to the microprocessor 12.      components of the same
predetermined iden- In this instance, it would be desirable to add pro-
tity (e.g. R-Y; B-Y etc.). gram steps to the interrupt subroutines linked
to the horizontal and vertical sync signals to differen-  25  2. Apparatus
as set forth in Claim 1 wherein said tiate between the main and auxiliary
pulses. These     generating means includes a phase locked program steps
may, for example, synchronize only       loop (30) coupled to said source
for causing to those pulses that occur at intervals close to       said
reference clock signal to have a predeter- multiples of the calculated
intervals for the auxiliary  mined phase relationship with respect to the
channel horizontal and vertical sync pulses. The   30  color burst signal
component of said first com- burst gate signal provided by sync separator
26 is,    posite video signal component. likewise, the burst gate signal
for both the main and auxiliary signals.                              3
Apparatus as set forth in claim 1 or 2 wherein The output pulses from the
auxiliary channel        the chrominance signal components of said
horizontal and vertical oscillators condition micro-  35  first and second
composite video signal com- processor 12 to switch the tuner between the
main      ponents each include two quadrature phase and auxiliary channels.
As in the main embodiment,     related color difference signal components,
the tuner is switched from the main channel to the     said apparatus
further comprising: auxiliary channel immediately prior to the leading
means (650-660.662) responsive to the edge of the auxiliary channel
horizontal sync pulse   40  burst signal component of said first and sec-
of every fourth line of one of the two fields that     ond chrominance
signals for determining val- make up each frame of the auxiliary picture.
The        ues corresponding to the magnitudes of the tuner is switched
from the auxiliary channel to the     burst signal components of said
chrominance main channel immediately after the end of active       signals;
video on these lines.                          45          means
(12,666-67-,679,683) responsive to the first and second phase corrected
chromin- Claims                                                 ance
signals, to the values corresponding to the magnitudes of the first and
second burst 1. Video signal processing apparatus including a       signal
components and to a reference value, source of time division multiplexed
video sig-  50  for providing first and second magnitude and nal having
alternating first and second mutually     phase  corrected  chrominance
signals, the independent composite video signal compo-           burst
signal component of each having a mag- nents each having luminance signal
compo-           nitude substantially equal to said reference val- nents
and chrominance signal components in-         ue; and cluding a color burst
signal component,    55          means (680,682) for separating each of the
characterized by:                               two quadrature phase
related color difference means (30) for generating a reference
signal components from each of said first and clock signal having a
frequency substantially       second  magnitude  and  phase  corrected 14
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chrominance signals.                               said filtering means and
responsive to said time-division multiplexed chrominance signal 4.
Apparatus as set forth in claim 1 or 2 further      for providing, during
said first time intervals, including sampling means (34) responsive to
two sequences of samples each corresponding said time multiplexed composite
video signal   5   to a respectively different one of the two color for
providing samples representative thereof at    difference signal components
of said first com- instants determined by said reference clock
posite video signal and for providing, during signal, wherein said
filtering means comprises:    said second time interval, two sequences of a
comb filter (310) coupled to said sam-       samples each corresponding to
a respectively pling means for providing a filtered output sig-  10
different one of the two color difference signal nal comprising samples
representing a comb         components of said second composite video
filtered chrominance components and part of        signal. the low
frequency spectrum of the luminance signal component of said first
composite video  7. Apparatus as set forth in claim 6 further com- signal
component;                         15       prising: multiplexer (340)
coupled to said sampling         an auxiliary memory (50), coupled to said
means and to said comb filter for providing,       separating means for
storing color difference during alternate first and second time intervals,
signal samples provided by said separating said filtered output signal and
samples repre-     means during one of said second time inter- senting said
second composite video signal  20     vals, and for providing said stored
samples component respectively; and                        during a
subsequent one of said first time band-pass filtering means (370) coupled
to     intervals. said mutliplexer for attenuating the luminance signal
components relative to the chrominance  8. Apparatus as set forth in claim
6 or 7 further signal components of the samples provided by   25
comprising: said multiplexer to provide alternating first and      a main
memory (70), coupled to said sep- second sequences of samples representing
the       arating means for storing color difference sam- chrominance
components of said first and sec-      ples provided by said separating
means during ond composite video signals respectively.          one of said
first time intervals and for providing 30      said stored samples during a
subsequent one 5. Apparatus as set forth in claim 1 or 2 further      of
said second time intervals. including sampling means (34) responsive to
said time-division multiplexed composite video  9. Apparatus as set forth
ion claim 6, 7 or 8 signal for providing samples representative
wherein said filtering means includes a comb thereof at instants determined
by said refer-  35  filter (310) providing, during said first Intervals,
ence clock signal, wherein said filtering means    a first output
comprising comb filtered lumi- comprises:
nance samples of said first composite video a comb filter (310) coupled to
said sam-        signal and a second output comprising sam- pling means for
providing luminance samples        pies representing a comb filtered
chrominance representing the luminance signal component  40    signal
accompanied by part of the low fre- of said first composite video signal
component     quency spectrum of the luminance signal com- and
ponents of said first composite video signal. a low-pass filter (350)
coupled to said sampling means for providing samples repre-    10.
Apparatus as set forth In claim 9 wherein the senting the luminance signal
component of  45      comb filter comprises: said second composite video
signal compo-              memory means (410) having an Input port nent.
coupled to receive samples of said time-di- vision multiplexed video
signal, a number of 6. Apparatus in accordance with claim 1 or 2
sample delaying stages, and an output port for wherein said first and
second composite video   50  providing delayed samples of said first com-
signal components respectively occur during        posite video signal
during said first time Inter- alternate first and second time Intervals,
and     vats; the chrominance signal components of the re-          first
sample weighting means (Wl), coup- spective composite video signal
components         led to said input port for multiplying the sam- each
include two quadrature phase related col-  55  ples received thereby during
said first time or difference signal components, said appara-
intervals by a selected one of a first set of tus further comprising:
predetermined weighting factors; separating means (680,682) coupled to
second sample weighting means (W3),    29                EP 0175 590 B1
30 coupled to the output port of said memory            un  moyen  de
correction  de  phase 



means for multiplying the samples provided       (672,658), rdpondant au
signal de chrominance thereby by a selected one of a second set of
multiplexe par division dans le temps, au si- predetermined weighting
factors;                gnal d'horloge de r~fdrence et aux composants third
sample weighting means (W4), coup-   5  du signal de synchronisation de
sous-porteuse led to said input port for multiplying the sam-  couleur pour
produire des premier et second ples received thereby during said first time
signaux de chrominance corriges en phase, intervals by a selected one of a
third set of     comprenant chacun une sequence d'echantil- predetermined
weighting factors:                  Ions synchronises reprtsentant en
succession fourth sample weighting means (W6),  7o       des composantes de
signaux de difference de coupled to the output port of said memory
couleurs respectives de la mime identlt6 pr6- means for multiplying the
samples provided       determinee (par exemple, R-Y; B-Y, etc.). thereby by
a selected one of a fourth set of predetermined weighting factors;
2. Dispositif selon la revendication 1. ou le first sample combining means
(420) coup-  15  moyen de production prdcltd comprend une led to said first
and second sample weighting    boucle verrouilldo en phase (30) couplee a
la means for combining the samples provided          source pr4clthe pour
amener le signal d'horlo- thereby to produce said first output comprising
go de rdfdrence a avoir une relation de phase said comb filtered luminance
samples of said     preddtermin6e par rapport a la composante du first
composite video signal; and        20      signal de synchronisation de
sous-porteuse second sample combining means (430)           couleur de la
composante prdcitde du signal coupled to said third and fourth sample
weigh-   video compose. ting means for combining the samples pro- vided
thereby to produce said first output in-  3  Dispositif solon la
revendication I ou 2, ob les cluding said comb filtered chrominance sam-
25  composantes du signal de chrominance des pies of said first composite
video signal.       premlbre et seconde composantes du signal vid6o compos4
prdditees comprennent cha- Revendlcatbons
cune deux composantes de signaux de dlffd- rence de couleurs en relation de
phase en 1. Disposltif de traitement d'un signal vId6o coin-  3o
quadraturej ledit dispositif comprenant do plus prenant une source d'un
signal video multi- plex6 par division dans le temps ayant des           un
moyen (650-880,682) rdpondant I la premibre et seconde composantes
altemantes,       composante du signal de synchronisation de mutuellement
independantes d'un signal video     sous-porteuse couleur des premier et
second composd, ayant chacune des composantes  3S       signaux de
chrominance pour determiner des d'un signal de luminance et des composantes
valeurs correspondant aux grandeurs des com- d'un signal de chrominance
comprenant une        posantes du signal de synchronisation de composante
d'un signal de synchronisation de      sous-porteuse couleur des signaux de
chromi- sous-porteuse couleur, caract6rise par:          nance; un moyen
(30) pour produire un signal  40        un moyen (12,66686779,883)
repondant d'horloge de refdrence ayant une frdquence        aux premier et
second signaux de chrominan- sensiblement egale a un multiple entler de la
ce corrig6s en phase, aux valeurs correspon- frNquence de la composante du
signal de           dant aux grandeurs des premibre et seconde
synchronisation de sous-porteuse couleur de la   composantes du signal de
synchronisation de premibre composante du signal vid6o compo-  4s
sous-porteuse couleur et & une valeur de r~f6- A6;
rence, pour produire des premier et second un      moyen        de
filtrage         signaux de chrominance corrig~s en grandeur
(310,340,350,352.360,370), rdpondant au signal   et en phase. la composante
du signal de vid6o compos6 multiplex6 par division dans le
synchronisation de sous-porteuse couleur de temps pour sdparer fos
composantes du signal  5o  chacun ayant une grandeur sensiblement ega- de
chrominance de celui-ci pour produire un      le & ladite valeur de
r~fdrence; et signal de chrominance multlplexd par division        un moyen
(680,682) pour sdparer chacune dans le temps ayant des premibre et seconde
des deux composantes des signaux de diffd- composantes du signal de
chrominance alter-      rence de couleurs en relation de quadrature de
nantes correspondant respectivement aux   56      phase de chacun des
premier et second si- composantes de chrominance respectives des
gnaux de chrominance corriges en grandeur et premibre et seconde
composantes du signal        en phase. video compose; et    31
EP 0 1756B90 B1                   32       1111111 III   11111 11 Ii 4.
Dispositlf selon la revendication 1 ou 2, corn-   tes du signal de
chrominance des composan- prenant de plus un moyen d'6chantillonnage
tes respectives du signal vidbo composd corn- 



(34) repondant au signal video composb multi-     prennent chacune deux
composantes de si- plexe dans le temps pour produire des echan-      gnaux
de difference de couleurs en relation de tillons representatlfs de celul-ci
& des Instants   6  quadrature de phase, ledit dispositif compre-
d6termin~s par le signal d'horioge de rdf~ren-    nant de plus: Co precite,
ou le moyen de filtrage prdcit6          un moyen de separation (680, 682)
couple comprend:                                         au moyen de
flltrage et repondant au signal de un filtre en peigne (310) couple au
moyen     chrominance multIplex6 par division dans le d'echantillonnage
pour produire un signal de   to  temps pour produire, pendant des premiers
sortie filtrV comprenant des echantil1ons repr6-  intervalles de temps,
deux sAquences d'4chan- sentant une composante de chrominance fil-
tillons chacune correspondant a l'une respecti- tree en peIgne et une
partie du spectre de        vement differentes des deux composantes des
basse frequence de la composante du signal       signaux de diffdrence de
couleurs du premier de luminance de la premigre composante du   16   signal
video compose et pour produire, pen- signal video compose;
dant le second intervalle de temps, deux se- un mukiplexeur (340) couple au
moyen          quences d'echantillons correspondant chacune
d'6chantillonnage et au filtre en peigne pour     a l'une respectivement
dlfffrentes des deux produire, pendant des premier et second Inter-
composantes des signaux de diffbrence de valles de temps aiternbs, le
signal de sortie  2o  couleurs du second signal video compos6. flltre et
des 6chantillons representant respecti- vement les secondes composantes du
signal     7. Dispositif solon la revendlcation 8. comprenant vidbo
compos6; et                                 de plus: un moyen de filtrage
passe-bande (370)            une memoire auxillaire (50), couplde au coupI6
audit multiplexeur pour attenuer les  25   moyen de separatlon precite pour
stocker des composantes du signal de luminance par rap-       echantillons
des signaux de difference de cou- port aux composantes du signal de
chrominan-     leurs prodults par Is moyen de s6paration pen- ce des
echantfllons produits par le multiplexeur  dant l'un desdits seconds
Intervalles de temps, pour produire des premibre et seconde s6-         et
pour produire lesdits echantfllons stockes quences altemantes d'6chanrlions
reprdsen-  3o    pendant l'un subsequent des premiers Interval- tant les
composantes de chrominance respec-      les de temps. tivement des premier
et second signaux video composes.                                     S.
Dlspositif solon la revendlication 6 ou 7, corn- prenant de plus: 5.
Dispositif solon la revendication 1 ou 2, corn-  96   une memolre
principals (70), couplee au prenant de plus un moyen d'echantillonnage
moyen de separatlon precdte pour stocker des (34) repondant au signal video
compose multi-     6chantillons de difference de couleurs prodults plex4
par division dans le temps preclte pour     par le moyen de separation
pendant l'un des produire des dchantillons repr6sentatits de       premiers
Intervalles de temps et pour produire celul-ci a des instants determines
par le signal  40  lesdits echantillons stockes pendant l'un sub- d1horioge
de reference prkcitd, ou le moyen de    sequent des seconds Intervalles de
temps. flltrage comprend: un filtre on pelgne (310) couple au moyen  9.
Dispositlf selon la revendication 6, 7 ou 8, oO d'echantillonnage pour
produire des dchantil-    le moyen de filtrage pr&cit4 comprend un filtre
Ions de luminance repr~sentant la composante  45  en peigne (310)
produisant pendant les pre- du signal de luminance de la premibre compo-
miers Intervalles precites, une premiere sortie sante du signal vidco
compose; et                 comprenant des 6chantillons de luminance fil-
un filtre passe-bas (350) coupl4 au moyen     trds en peigne du premier
signal viddo compo- d'dchantillonnage pour produire des dchantil-    A4
prdcitM et une seconde sortie comprenant Ions reprdsentant la composante du
signal de   50  des 6chantillons repr6sentant un signal de ch- lumimance de
la seconde composante du si-        rominance fMlMr en poigne accompagnd
par gnal vldeo compos4.                               une partie du spectre
basse fr6quence des composantes du signal de luminance du pre- 6.
Dispositif solon la revendication 1 ou 2, oO les  mler signal vid~o
compos4. premlbre et seconde composantes prcites  56 du signal viddo
compos4 se produisent res-    10. Dispositif selon la revendication 9, ot
le filtre pectivement pendant des premier et second         en peigne
comprend: intervalles de temps alternds, at les composan-      un moyen
memolre (410) ayant une borne 17    33                 EP 0 175 590 B1
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recovoir des echantil-       ordnung (30) zum Erzeugen elines Referenz- 



Ions du signal video multiplex6 par division       .taktsignales mit elner
Frequenz, die im wesent- dans le temps, un nombre dbtages A retard
lichen gisich elnem ganzen Vielfachen der Fro- d 6chantillon, et une borne
de sortie pour pro-    quenz des Farbsynchronsignalantelles des er- duire
des echantillons retardes du premier si-   s  sten
Videosignalgemischantelles !st; gnal video compos6 precfte pendant les pre-
eine Filteranordnung (310, 340, 350, 352, 360, miers intervalles de temps
precites;               370) fUr das zeitgemultiplexte Videosignalge- un
premier  moyen  de  pond6ration             misch zum Abtrennen der
Farbartsignalanteile d'echantillons (WI), couple a ladite borne         von
diesem unter Erzeugung eines zeitgemultl- d'entree pour multiplier les
6chantillons regus   lo  plexten Farbartsignals, welches orate und zwei- de
la sorto pendant les premiers intervalles de    to, altemierende
Farbartsignalanteile entspre- temps par lun choisi d'un premier Jeu de
chend den Farbartsignalanteilen des ersten facteurs de ponddration
pr~ddtermin~s;             bzw. zwelten Videosignalgemischanteiles auf- un
second moyen de pond6ration d'echan-         weist, und tillons (W3),
coupid a la borne de sortie dudit  iS  sine Phasenkorrekturmnordnung (672,
658), die moyen m~moire pour multiplier lea echantil-        auf das
zeltgemultiplexte Farbartsignal, das Ions produits de la sorte par lun
choisi d'un      Referenztaktsignal und die Farbsynchronsi- second jeu de
facteurs de pond~ration prddd-       gnalanteile anspricht, um sin erstes
und ein termin~s;                                          zweites
phwsenkorrigiertes Farbartsignal zu or- un  troisieme  moyen  de
ponderation   20      zeugen, die jeweils eins Folge von getakteten
d'chantillons(W4), coupl a ladits borne d'en-      Momentanwerten
enthalten, die nacheinander trWe pour multiplier les echantillons regus de
la  entsprechende Farbdifferenzsignalanteile der sorte pendant lea premiers
intervalles de          gleichen vorgegebenen Art (z.B. R-Y; B-Y temps par
lNun choisi d'un trolsibme jeu de        usw.) darstellen. facteurs de
ponderation predetermines:     i un  quatribme  moyen  de  pond~ratlon
2. Einrichtung nach Anspruch 1, dadurch ge- d'dchantillons (W6), coupie &
la borne de sor-     kennzelchnet dao die Erzeugungsanordnung tie du moyen
memoire pour multiplier les           eine phasenverriegelte Schleife (30)
enthalt, echantillons produits de la sorte par l'un choisi  die mit der
genannten Quelle gekoppelt lot, urn d'un quatrlbme Jeu de facteurs de
ponddration   30  zu bewirken, daB das Referenztaktsignal elne
pr~ddtermninds:                                    vorgegebens
Phasenbezlshung zum Farbsyn- un  premier  moyen  de  combinaison
chronsignalanteil des ersten Videosignalge- d'Echantillons (420) coupli aux
premier et so-     mischanteiles aufwelst. cond moyens de ponddration
d'dchantillons pour combiner les echantillons prodults de Ia  35  3.
Einrichtung nach Anspruch 1 oder 2, bei der sorts pour produire la premiere
sortie prdcit~e    die Farbartsignalanteile des ersten und des comprenant
lea 6chantillons de luminance fil-      zweiten  Vidsosignalgemischanteiles
jeweils tres en peigne du premier signal video compo-      zwei in Bezug
aufeinander um 90* in der se; et
Phase verschobene Farbdifferenzsignalanteile un  second  moyen  de
combinalson   4o         enthalten, weiterhin gekennzelchnet durch
d'dchanfillons (430) couplE aux troisfeme et       elne auf den
Farbsynchronsignalantell des er- quatribme moyens de pondbration
d'echantil-        sten und des zweiten Farbartsignals reagieren- Ions pour
combiner les echantillons produits       de Anordnung (650-660, 682) zum
Bestimmen de la sorts pour produire la premlbre sortie       von Werten
entsprechend den GroBen der pr6citee comprenant lea echantillons de chro-
4s  Farbsynchronsignalanteile der Farbartsignale; minance filtres en poigne
du premier signal        sine aut das erste und dos zwelte phasenkorri-
viddo compose.                                     gierte Farbartsignal,
die Werte, die GrafBen des ersten und des zwelten Farbsynchronsignalan-
PatentansprOche                                        teiles entsprechen,
und eonen Referenzwert 60      reaglerende Anordnung (12, 568-870, 679, 1.
Videosignalverarbeitungeeinrichtung mit einer       683) zum  Erzeugen
eines ersten und eines Quelle fOr sin zeitgemultiplextos Videosignal
zweiten grollen- und phasenkorrigierten FaSrb- welches orate und zwelte,
altemierende, von-       artsignals, dessen Farbsynchronsignalantell je-
einander unabhfngige Videosignalgemischan-         weils sine Gr6fe hat,
die im wesentlichen toile aufweist, die jeweils oenen Leuchtdichtesi-  6s
gleich dem Referenzwert lst und gnalanteil und eonen Farbartsignalanteil
ein-      eine Anordnung (680, 852), um die in Bezug schlilBlich eines
Farbsynchronsignalanteiles       aufeinander um 90" In der Phase verschobs-
enthalten, gskennzelchnet durch: elne An-          nen
Farbdifferenzsignalanteile jeweils vom or- 18    35                EP 0 175
590 B1                    36 sten und zweiten grOIen- und phasenkorrigier-
renzsignalanteile enthalten, weiterhin gekenn- 



ten Farbartsignal abzutrennen.                     zoichnet durch eine mit
der Fiiteranordnung gekcoppelte Tren- 4. Einrichtung nach Anspruch t oder
2, mit einer      nanorcinung (680, 682) fUr das zeitgemultplex-
Abtastanordnung (34) ffr das zeitgemultiplexte   s  to Farbartsignal um
wahrend der ersten Zeltin- Videosignalgemisch zum  Erzeugen von die-
tervalle zwei Folgen von Momentanwerten zu sem entsprechenden
Momentanwerten zu Zeit-        erzeugen, welche jewells verschiedenen der
punkten, welche durch das Referenztaktsignal       beiden
Farbdlfferenzsignalantelle deo  erston bestlmmt werden, dadurch
gelcennzelohnet,         Videosignalgemisches entsprechen, und umr daB die
Filteranordnung enthglt:          tO      wahrend der zweiten
Zeltintervalle zwel Folgen ein Kammfiiter (310), das mit der Abtastanord-
von Momentanwerten zu erzeugen, die jeweils nung gekoppelt ist, um ein
gefiltertes Aus-       verschiedenon der belden Farbdlfferenzslgnai-
gangssignal zu erzeugen, welches Momentan-        anteile des zwelton
Videosignalgemisches ent- werte enthalt, welche kammgefilterte Farbartsi-
sprechen. gnalkomponenten und einen Tell des niederfre-  16 quenten
Spektrums der Leuchtdichtesignal-      7. Einrichtung nach Anspruch 8,
welterhin go- komponente des ersten Videosignalgemischan-
kennzslchnet durch einen mit der Trennan- telies darstellen, einen
Multiplexer (340), der    ordnung gekoppelten Hilfsspelcher (50) zum mit
der Abtastanordnung und dem Kammfllter         Speichern von
Farbdifferenzsignal-Momentan- gokoppelt lst, um wfhrend erster und zwelter,
20  werten, welche von der Trennanordnung wsh- alternirender Zeltintervalle
das gefilterte Aus-  rend olnes der zweiten Zeitintervalle gellefert
gangasignal bzw. Momentanwerte, die dem           werden und zum  Ueforn
der gespeicherten zweiten Videosignalgemischantell entsprechen,
Momentanwerte wahrend eines folgenden der zu erzeugen und
ersten Zeitintervalle. elne mit dom Multiplexer gekoppelte Bandpal-   25
fllteranordnung  (370) zum  Dampfen  der       8  Einrichturg nach Anspruch
8 odor 7, welterhin Leuchtdichtesignalanteile bezaglich der Farb-
gekennzelchnot durch eonen mit der Tren- artsignalanteile der vom
Multiplexer gelleferten   nanordnung gekoppelten Hauptspelcher (70)
Momentanwerte, um erste und zwelte altemie-       zum  Speichem  von
Farbdifferenzsignai-Mo- rondo Folgen von Momentanwerten zu erzeu-  9o
mentanwerten, die durch die Trennanordnung gen, welche die
Farbartsignalantelle des ersten   wahrend eines der ersten Zeitintervalle
gelle- bzw. zwelten Videosignalgemisches darstellen.     fort werden, und
zm Uefmrn der gespeicher- ten Momentanwerte wlhrend eines folgenden S.
Einrichtung nach Anspruch 1 odor 2, mKt elner      dier zweiten
Zeitntervalie. Abtastanordnung (34) fUr das zeitgemultiplexte  36
Videosignalgemisch zum Erzeugen von dieses     9. Einrichtung nach Anspruch
8, 7 odor 8, da- darstellenden Momentanwerten zu Zeitpunkten.      durch
gekennzelchnet, daO die Filteranord- die durch das Reforenztaktsignal
bestimmt          nung ein Kammfllter (310) enthflt, das w~h- werden,
dadurch gelcennzelchnet, del die          rend der ersten Intervalle ein
erstes Ausgangs- Filteranordnung enthilt: sin mHt der Abtastan-  40
signal,    welches        kammgefllterte ordnung gekoppoltes Kammfliter
(310) zum Er-       Leuchtdichtesignal-Momentanwerte des ersten zeugen von
Leuchtdichtesignal-Momentanwer-        Videosignalgemisches enthllt, und
ein zweites ten, welche den Leuchtdichtesignalantoll des
Ausgangsaignal, woeches ein von elnem Tell ersten
VideosIgnalgemischantelies darstellon,     des niederfrequenten Spektrums
der Leucht- und                                      4'
dichtesignalantelle des ersten Videosignalge- ein mit der Abtastanorcinung
gekoppeltes Tief-     misches begleitetes kammgefiltertes Farbartsl-
paflfilter (350) zum Erzeugen von Momentan-       gnal darstellen, liefert.
werten, welche den Leuchtdichtesignalanteil des zweiten
Videosignalgemischanteiles dar-    10. Einrichtung nach Anspruch 9, dadurch
go- stellen.                                  so       kennzelchnet, daR
das Kammfilter enthfit: elne Speocheranordnung (410), die einen ffr 6.
Einrichtung namb LAnsprpch 1 over 2, bel wel-      den Empfansg yVon
rMneItanwe(orten des zeit- chem der erste und der zwoitet Videosignaige-
gernultipl~exe1Videosignals geschaitbtbn Eln- mischanteil wafhrend erster
bzw-zweiter alter-    gangsanschlui'    elne    Anziihl    von nierender
Zeitintervalle auftreten und die Farb-  as  Momentanwert-Verzagerungaetufen
und eonen artsignalantelle der jeweoligen Videosignalge-
AusgangsanschluBi fUr die Ueferung von verzi- mischanteile jewells zwei In
Bezug aufolnander    gerten Momentanwerten des erston Videosi- um 90' in
der Phase verschobene Farbdlffe-        gnaigemisches wahrend der ersten
Zeitinter-    37                EP 0 175 590 B1                   38
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ordnung (WI) zum Multiplizieren der wihrend der ersten Zeitintervalle
eintreffenclen Moment- anwerte mit elnem ausgewdhlten Wichtungs-   5 faktor
elnes ersten Satzes vorgegebener Wich- tungsfaktoren, eine zwelte
Wlchtungsanordnung (W3), die mit dem AusgangsanschluB der Speicheranord-
nung gekoppeit ist, um die von diesen geliefer-  io ten Momentanwerte mit
elnem ausgewghIten Wichtungsfaktor aus einem zweiten Satz von vorgegebenen
Wichtungsfaktoren zu multipli- zieren, elne dritte Wichtungsanordnung (W4),
die mit  is dem EingangsanschluB gekoppelt ist, um die bel diesem w~hrend
der ersten Zeitintervalle eintreffenden Momentanwerte mit einem aus-
gewvhiten Wichtungsfaktor aus elnem dritten Satz vorgegebener
Wichtungsfaktoren zu mul-  20 tiplizieren, eine vierte Wichtungsanordnung
(WO), die mit dem AusgangsanschluB der Spelcheranord- nung gekoppelt ist,
urn die von diesen geliefer- ten Momentanwerte mit einem ausgewdhlten   25
Wichtungsfaktor aus elnem vierten Satz vorge- gebener Wichtungsfaktoren zu
multiplizieren, eine erste Momentanwert-Kombinieranordnung (420), die mit
der ersten und der zwelten Momentanwert-Wichtungsanordnung geko ppelt  30
ist, umd die von diesen gelieferten Momentan- werte unter Erzeugung des
ersten Auisgangssi- gnales zu kombinieren, welches die kammge- filterten
Leuchtdichtesignal-Momentanwerte des ersten Videosignalgemisches enthtlt,
und    35 elne zweite Momentanwert-Kombinieranord- nung (430), die mit der
dritten und der vierten Momentanwert-Wichtungsanordnung gekoppelt ist, um
die von diesen gelleferten Momentan- werte unter Erzeugung des ersten
Ausgangssl-  40 gnales,   welches   die   kammgefilterten
Farbartsignal-Momentanwerte des ersten Vi- deosignalgemisches enthdit, zu
kombinieren. 4; 50 55 20    


