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subcarrier which is a frequency commonly used as it facilitates
demodulation of the chrominance sig- The present invention relates to a
television   nal into the two color difference signals. With a display
device and is concerned with a pix-in-pix  sampled data auxiliary signal
many more samples television display device.                     5   may be
present than are needed. For example, a A pix-in-pix television display
device is de-   NTSC digital television receiver which has a sam- scribed
in US-A-4249213 (DE-A-2937133) Hitachi,     pling frequency of four times
the color subcarrier Ltd., and in US-A-4267560 Matsushita.
frequency, produces 910 samples per horizontal In the displays described in
US-A4249213 and    line. One field of video signal contains 262.5 lines.
US-A-4267560 two sets of tuners, IF amplifiers and   10  If the image is
subsampled In a one-to-three ratio, video signal demodulators are used to
obtain two    both horizontally and vertically, and if only 70 per- sets of
luminance and color-difference signals, one  cent of the lines and only 75
percent of the sam- set for the main image and the other set for the
ples on each line are processed, 13,935 pixels are auxiliary image to be
inset in the main image.      generated for each field. Since each pixel
may In US-A-4267560 the set of auxiliary video sig-   15  include eight
bits of luminance information and six nals representing the auxiliary image
are written   bits of chrominance information, such a pix-in-pix into an
analogue field memory (e.g. a CCD or BBD   system requires 195,090 bits of
memory to store structure) which forms, and stores, sufficient ana-  one
field of the reduced-size auxiliary signal. logue samples to produce the
auxiliary inset image.    Aspects of the present invention are set out In
In US-A-4249213, the analogue auxiliary video   20   Claims 1 and 10 to
which attention is invited. signal is sampled and digitised in an A/D
converter    The present Invention is embodied in a pix-in- before being
stored in a dynamic RAM which forms    pix television signal display device
which displays a field memory although a CCD or BBD memory        an
auxiliary image as an inset in a main image. could be used instead. The
number of samples        The system  includes apparatus for subsampling
formed and stored corresponds to the number of  25  the pixels on each line
of the auxiliary signal at a samples required to produce the auxiliary
inset     rate of 1/N times the auxiliary signal pixel rate. The image.
system  further includes apparatus for displaying In both cases the stored
samples are read out   these pixels at a rate of M/N times the pixel
display of the field memory synchronously with the main    rate of the main
signal to achieve an apparent size video signal at a rate sufficient to
produce the   30  reduction of 1/M in each horizontal line. N and M
required reduction in image size to inset the auxil-  are positive real
numbers. iary image in the main image.                          The
invention will now be described by way of In US-A-4267560 the area
reduction in auxiliary  example with reference to the drawings in which:-
image size is to [err] of the main image, "alternate       FIGURE 1 is a
generalized block diagram of a ones of picture elements ...... in alternate
scanning   35  pix-in-pix television receiver which includes an em- periods
(being) sampled to be stored in (the) mem-  bodiment of the present
invention. ory circuit". The stored samples are read-out at       FIGURES
2A and 2B, respectively are block twice the write-in rate.
diagrams of luminance and chrominance horizontal In US-A-4249213 the area
reduction in auxiliary  line signal processors suitable for use in the re-
image size is to 1/9th of the main image. "One line   40  ceiver shown in
FIGURE 1. of each group of three lines is sampled and stored     FIGURES 3A
and 3B, respectively are block in the field memory" and "the number of
samples     diagrams of luminance and chrominance vertical during one
horizontal period is 100 pixels". The   signal processors suitable for use
in the receiver stored samples are read-out at three times the     shown in
FIGURE 1. write-in rate. US-A-4249213 mentions that the lin-  45  FIGURE 4
is a block diagram of a data encoder ear reduction in image size could be
1/n.           which may be used in the receiver shown in FIG- Both
US-A4267560 and US-A-4249213 produce       URE 1. from the analogue
auxiliary video signal, for stor-    FIGURE 5 is a block diagram of a
memory age in the field memory, only as many samples as   input address and
clock signal generator suitable are needed. In both US-A-4267560 and US-A-
50  for use In the receiver shown In FIGURE 1. 4249213 the ratio of
write-in to read-out rates (1:2   FIGURE 6 is a block diagram of a data de-
or 1:3) equals the ratio of sizes of the auxiliary  coder which may be used
in the receiver shown in image before and after size reduction (1:2 or 1:3)
FIGURE 1. It is desirable to reduce the capacity of the       FIGURE 7 is a
block diagram of a memory field memory. A problem  arises if the auxiliary
55  output address and clock signal generator suitable video signal is
itself a sampled data signal. Such a  for use in the receiver shown in
FIGURE 1. situation arises If the incoming video signal is sam-  FIGURE 8
is a timing diagram that Is useful for pled, e.g. at 4 times the frequency
of the color    explaining the operation of the receiver shown in 2    



3                 EP 0 200 330 B1                     4 FIGURE 1.
B, color signals for driving a display device (not In the drawing, broad
arrows represent busses   shown). These RGB color signals are coupled to a
for multiple-bit parallel digital signals. Line arrows  second set of input
terminals of multiplexer 38. represent connections carrying analog signals
or       Multiplexer 38 responsive to a signal, MUX single bit digital
signals. Depending on the pro-   5   CONTROL, from circuitry 11,
selectively, alternate- cessing speed of the devices, compensating de-
ly applies the main color signals from source 40 lays may be required in
certain of the signal paths.  and the auxiliary color signals from DAC and
matrix One skilled in the art of digital circuit design would  circuitry 36
to the display device to produce a pix- know where such delays would be
needed in a        in-pix display. particular system.
10      Signals [err] and [err] from source 10 are applied FIGURE 1 shows
in block form the main ele-      to horizontal line signal processor 14 of
subsam- ments of a pix-in-pix processing circuit. Video sig-  pling and
synchronizing circuitry 11. A source of nal representing the primary or
main image is      viewer controlled peaking level 12, which is, for
derived from the source 40. Source 40 may include   example, a four
position switch, provides a digital a receiving antenna to capture
broadcast video   15  peaking signal, PL, to horizontal line processor 14.
signals, and all of the processing circuitry of a   The peaking signal, PL,
may have values of 0, [err], [err] conventional television receiver
required to develop  or 1. Memory input address and clock signal gen- red,
R, green, G, and blue, B, color signals to drive  erator 20 (described
below) provides the processor a display device (not shown). The main signal
14 with the clock signals 4[err], 2[err],, 4[err]/5 and source 40 provides
main RGB signals to a first set  20   [err]/5 via bus [err]. The clock
signals [err] of signal input terminals of multiplexer 38. In addi-
4[err]/5 and [err]/5 have respective frequencies of four tion, the main
signal source 40 develops horizontal,  times, two times, four-fifths times
and one-fifth MAIN HSYNC and vertical MAIN VSYNC, synchro-       times the
color subcarrier frequency. nizing signals which are applied to the
pix-in-pix     FIGURES 2A and 2B are block diagrams show- subsampling and
synchronizing circuitry 11.    25  ing respectively the luminance and
chrominance A source of auxiliary signals 10 which includes,  sections of
the horizontal line processor 14. In for example, the tuner, IF amplifier,
video detec-  FIGURE 2A, the auxiliary luminance signal [err] and tor,sync
separating     circuitry,   and        the clock signal 4[err] are applied
to a FIR low-pass luminance/chrominance signal separating circuitry  filter
210. Low-pass filter 210 is of conventional of a conventional digital
television receiver provides   30  design and has a transfer function H(Yh)
which Is eight-bit auxiliary luminance and chrominance sig-  defined by the
equation nals [err] and [err] respectively. The circuitry of source 10 also
generates auxiliary horizontal and vertical  H(Yh) = (1 + [err])[err]*(1 +
[err])[err]/16. sync pulses, AUX VSYNC and AUX HSYNC re- spectively and a
clock signal, 4[err]. The clock sig-  35 nal is locked in phase to the
color synchronizing      Where Z connotes the conventional Z-trans- burst
component of the auxiliary signal and has a   form notation, and [err]
represents a delay period frequency, 4[err], of four times the color
subcarrier  equal to i periods of the 4[err] clock signal. Filter
frequency, [err].                                     210 is an
anti-aliasing filter. It attenuates high fre- The auxiliary luminance and
chrominance sig-  40  quency components of the auxiliary luminance sig-
nals [err] and [err] are applied to the pix-in-pix sub-   nal, [err],
relative to the low frequency components sampling and synchronizing
circuitry 11. Subsam-    to reduce aliasing distortion when the auxiliary
lu- pling and synchronizing circuitry 11 reduces the    minance signal is
subsampled. information content of both the luminance, [err], and     The
output samples of filter 210 are applied to chrominance, [err], components
since the auxiliary  45  latch 212 which is clocked by the 4[err]/5 clock
signal will be reproduced as a reduced size image.  signal provided by
address and clock signal gener- Subsampling and synchronizing circuitry 11
also     ator 20. Consequently, latch 212 subsamples the conditions the
auxiliary signal components for sub-  filtered luminance signal, to produce
luminance stitution into predetermined portions of a predeter-  samples at
a rate of 4[err]/5 corresponding to a mined number of sequential lines of
the main sig-  so  reduction factor of 1/5 from the 4[err] sample rate of
nal.                                                samples applied to its
input For NTSC samples Auxiliary luminance and chrominance samples
occurring at approximately 14.32 MHz the frequen- from circuitry 11 are
applied to the digital-to-analog  cy response of the low-pass filter 210
has a 3 dB converter (DAC) and matrix circuit 36. The DAC      point at
about 750 KHz and cuts off at approxi- and matrix circuit 36 converts the
auxiliary digital  55   mately 2.3 MHz. According to the Nyquist sampling
luminance and chrominance signals to respective     criterion, the maximum
signal frequency for sub- analog signals and combines them in appropriate
sampling an NTSC signal at a 4[err]/5 rate is 1.43 proportions to produce
red, R, green, G, and blue,  MHz. Thus, although low-pass filter 210 only
par- 3    



5                 EP 0 200 330 B1                    6 tially eliminates
aliasing components, the aliasing  equal to the black-level bias from each
of the components that are folded back into the desired  samples provided
by filter 220. The black-level bias signal spectrum are significantly
reduced.        may be thought of as a constant value which The 4[err]/5
clock signal is active only during   represents the color black in the
reproduced im- approximately 80 percent of the active portion of   5   age.
This value is greater than zero to allow control each horizontal line to
prevent blanking information  information, such as the horizontal and
vertical from being processed. For each line of auxiliary  sync pulses to
be multiplexed with the signals that signal video samples, only 128
luminance samples  represent image information at levels below that of are
provided.                                     the black level. The black
level bias does not need The subsampled auxiliary luminance signal  10  to
be stored In the memory with the Image informa- from latch 212 is applied
to the peaking filter 220.  tion, since this control information is not
relevant to The 4[err]/5 clock signal and the viewer controlled  the stored
image. peaking level, PL, are also applied to the peaking    The second and
third steps of the bit-width filter 220. One skilled in the art of digital
filter  reduction process divide each sample by a factor design will
recognize from the drawing that the   15  of four and limit the maximum
value of any sample transfer function, Tp, of this filter can be expressed
to a value of 31 respectively. as
In the actual hardware which performs this bit- width reduction, eight-bit
auxiliary luminance sam- [err] = [err] + PL(-1 + 2[err]-[err])
ples are applied to the minuend input port of sub- 20  tracter 230 the
subtrahend input port of which is in Z-transform notation.
coupled to receive a dithered value representing The peaking filter
amplifies the high frequency  the black-level bias from adder 236. Digital
value components of the filtered and subsampled lu-     source 234 applies
a value of 28 to one Input port minance signals relative to the low
frequency com-  of adder 236 and a dither generator 232 applies a ponents.
This filter has the effect of sharpening   25  pseudo-random two bit dither
signal to the second vertical edges In the reproduced image. The peak-
input port of adder 236. Dither generator 232 is, for ing filter amplifies
the portion of the subsampled  example, a conventional two-bit shift
register hav- auxiliary signal into which the aliasing components  ing its
output terminal coupled to its Input terminal are folded. Amplifying the
frequency spectrum con-  through an inverter. taining  the  aliasing
components may  seem   30     The samples provided by subtracter 230 are
counter-productive. However, It has been found    applied to a divider 238.
Divider 238 truncates the from subjective testing that the image produced
by  samples from eight-bits to six-bits by removing the the system
including the particular low-pass filter  two least significant bits. The
quantization levels 210 and the peaking filter 220 is more pleasing   lost
due to sample truncation are partially retained than the Image produced
without the peaking filter.  35  by the dithering of the black-level bias
value. The Moreover, by adjusting the peaking level, PL,     concept of
quantization level restoration through among its four possible values, a
viewer can in-  the use of a dither signal is known in the art and, crease
or reduce the amount by which the high     so, is not described herein.
frequency components are peaked to produce an       The six-bit samples
from divider 238 are re- image which is the most subjectively pleasing to
40  duced to five-bit samples by a limiter circuit 240. him. Note that with
a zero valued peaking level PL  Limiter 240 changes any digital value
greater than distortion due to the aliasing components is mini-  31 to be
31 and passes the values less than or mized, however, the brightness or
contrast of high  equal to 31 unchanged. Limiter 240 may be built spatial
resolution image components is low. In-   from conventional components by
one skilled In the creasing the peaking level increases the brightness  45
art. of the high spatial resolution image components to   In FIGURE 2B,
eight-bit chrominance samples develop a more uniform image with slightly
in-    and the 4[err] clock signal from source 10 are ap- creased
distortion. From subjective tests it has  piled to a chrominance
demultiplexer 250. As is been determined that it is more desirable to in-
known in the art, when NTSC chrominance signals crease the brightness -of
these components and   50  are appropriately sampled by a clock signal
locked suffer the added distortion than vice versa.      in phase to the
color synchronizing burst reference The samples provided by peaking filter
220 are  component and having a frequency of 4[err], the eight-bits wide.
It is desirable, for economic rea-  chrominance samples may be represented
by the sons, to reduce the bit-width of the luminance    sequence (R-Y),
(B-Y), -(R-Y), -(B-Y), (R-Y) ... etc. samples from eight bits to five bits
before writing   55  where the signs indicate sampling phase, not sam- them
into memory. In the present embodiment, this  ple polarity. Chrominance
demodulator 250, for ex- reduction is done in three steps.
ample, separates this sequence into a sequence of The first step subtracts
a value substantially  (R-Y) samples and a sequence of (B-Y) samples 4    



7                 EP 0 200 330 B1                    8 and reverses the
polarity of alternate samples in  shift register unmodified. As each sample
of the each of the two sequences. The two sequences of     second line is
applied to the filter, the correspond- samples provided by demodulator 250
represent      ing sample from the first line is subtracted from it
baseband (R-Y) and (B-Y) color difference signals  and the difference
between the sample values is respectively. Chrominance demodulator 250 is
of   5   scaled by one-half. The corresponding sample conventional design.
from the first line is then added to this scaled The (R-Y) and (B-Y)
samples provided by de-     difference value and the composite sample Is
modulator 250 are processed by two identical anti-  stored in the shift
register. When the samples of allasing filters, 260 and 270 and subsampled
from  the third line are applied to the filter, the cor- a 2[err] rate to a
rate of [err]/5 by identical latches 262   10  responding composite samples
are subtracted from and 272.                                           the
samples of the third line and the difference Demodulator 250 applies
eight-bit (R-Y) sam-    between these sample values is scaled by 3/8. The
pies to the input port of FIR Low-pass filter 260.  corresponding composite
sample is then added to The 2[err] clock signal from address and clock sig-
this scaled difference value to form an averaged nal generator 20 is
applied to the clock input termi-  is  sample and the averaged sample is
stored in the nal of filter 260. The transfer function [err] of this  shift
register. This method of averaging uses shift filter is expressed by
registers having the same bit-width as the samples it averages and yet has
less truncation error than a [err] = (1 + [err])(1 + [err])/16
simple averaging filter which accumulates the sum 20  of three lines of
samples, each scaled by one-third. in Z-transform notation. The filter 260
attenuates  Moreover, the scale factors used by this method; 1, the high
frequency components of the (R-Y) sam-     1/2 and 3/8; may be applied to
the samples by a ples relative to the low frequency components and   simple
shift and add technique. This method does provides six-bit samples at its
output port. The    not form the exact average of three lines of sam-
digital (R-Y) signal from filter 260 is applied to latch   25  ples but the
approximation it produces has been 262 which subsamples the signal at a
rate of [err]/5.  found to be subjectively pleasing. The clock signal
[err]/5 is applied to the clock input    Each of the three filter sections
employs two terminal of latch 262. Latch 262 responsive to the  shift
registers which alternate between functions. [err]/5 clock signal selects
every tenth sample pro-  While one of two shift registers develops the
vided from the low-pass filter 260 and outputs  30  averaged samples the
other shift register is used to these samples as the subsampled signal
(R-Y). To   output the samples to auxiliary image field memory prevent the
horizontal blanking information from    22 as explained below. being
processed, this clock signal is active only      FIGURE 3A is a block
diagram of the lumi- during approximately 80 percent of the active por-
nance signal processing stage of vertical signal tion of each horizontal
line. Consequently, for each   35  processor 16. Five-bit luminance samples
from line of video samples, only 32 (R-Y) samples are   horizontal signal
processor 14 are applied to the provided.
minuend input port of the subtracter 310. Five-bit The anti-aliasing filter
270 and latch 272 are  samples from the shift register 328 or shift
register identical to filter 260 and latch 262 and, produce  330 whichever
is currently conditioned to operate the subsampled signal (B-Y).
40  in the signal averaging mode are coupled via mul- Referring again to
FIGURE 1, the Y, (R-Y) and   tiplexer 334 to the subtrahend input port of
sub- (B-Y) auxiliary signals from horizontal line proces-  tracter 310.
Subtracter 310 develops the differ- sor 14 and the clock and control
signals from      ences between the incoming samples and the sam- address
and clock signal generator 20 coupled via   ples provided by the shift
register and applies bus [err] are applied to the vertical signal processor
45  these difference samples to sample scaler 320 16. FIGURES 3A and 3B are
block diagrams of the    which multiplies each difference sample by the
luminance and chrominance signal processing por-   appropriate scale factor
K. The scale factors K are tions of processor 16 respectively. Vertical
signal  developed by address and clock signal generator processor 16 is an
infinite impulse response (IIR)  20. The samples provided from the shift
register low-pass filter which reduces aliasing distortion in  50  328
(330) are zero valued samples during the first the vertical direction when
the vertical lines are  line interval of the three line averaging process
and subsampled in a 1 to 3 ratio.                       correspond to
vertically aligned pixels from the Functionally, filter 16 has three
sections, one  preceding line and preceding two lines during the for the
auxiliary luminance signal and one for each  second and third line
intervals of the averaging of the two auxiliary color difference signals.
Each of  55  process respectively. As stated above, the scale these
sections averages signal from three horizon-  factor has values of 1, 1/2
or 3/8 depending on tal Image lines of the subsampled video signal by
whether samples are respectively from the first, the following method. The
first line is stored in a  second or third line of the three line group
being    9                 EP 0 200 330 B1                       10 



applied to vertical signal processor 16. The sam-  factors K are the same
scale factors that are ap- ples provided by sample scaler 320 are applied
to  plied to scaling circuit 320 in FIGURE 3A. The one input port of adder
322. Samples from shift  scaled difference values of the (R-Y) and (B-Y)
register 328 (330) are coupled via multiplexer 334  samples are added to
the corresponding stored and delay element 323, to a second input port of
5   samples by adders 354 and 364 respectively. adder 322. Delay element
323 compensates for the      At this point, the color difference signal
proces- processing time through subtracter 310 and sample  sors diverge
from the luminance signal processor. scaler 320. Adder 322 combines the
scaled and     To reduce the cost of the system, only one pair of delayed
samples and applies the sum of these      shift registers, 374 and 376, is
used to store both samples to demultiplexer 324. Demultiplexer 324 is  10
the R-Y and B-Y color difference signals. To keep controlled by a signal
having a frequency ([err]/6) of  the bit width of these shift registers
low, the six-bit one-sixth the horizontal line scanning frequency fH  (R-Y)
and (B-Y) samples from adders 354 and 364, and a 50 percent duty cycle.
respectively are separated by demultiplexers 356 For the three horizontal
line periods when the  and 366, into sequences of three-bit samples at
[err]/6 control signal is in a logic high state, demul-  15  double the
rate of the six-bit sample sequences. tiplexer 324 applies five-bit
luminance samples to  Corresponding samples in each of the three-bit shift
register 328. During the next three horizontal  sequences from the
demultiplexers 356 and 366 line periods, the control signal is in a logic
low  are concatenated to form a six-bit sequence which state and the
demultiplexer 324 applies the lu-   is applied to demultiplexer 370.
minance samples to shift register 330. The [err]/6  20   The samples
provided by the shift registers control signal is generated by applying the
[err]/3  374 and 376 via the multiplexers 380 and 384 are pulse signal
developed by address and clock sig-  not samples of single color difference
signals but nal generator 20 to frequency divider 326.        multiplexed
samples in which the three most sig- Shift registers 328 and 330 are
identical. Each  nificant bits (MSB's) are one-half of an (R-Y) sam-
contains 128 five-bit storage locations. The clock   25  ple and the three
least significant bits (LSB's) are signals for the shift registers 328 and
330 are   one-half of a (B-Y) sample. provided by switch 332. The 4[err]/5
clock signal        The three MSB's of the six-bit samples from and the
memory write clock signal, WCLK, are      multiplexer 382 are applied to
multiplexer 358 applied to the input terminals of switch 332. The  which,
under control of the [err]/5 clock signal, com- [err]/3 signal controls
switch 332 to connect the   30  bines successive pairs of the three-bit MSB
sam- 4[err]/5 clock signal to the shift register which is  ples to
regenerate six-bit (R-Y) samples which are receiving data from the
demultiplexer and to con-  applied to subtracter 350 and to adder 354 via
nect the WCLK signal to the other shift register.  compensating delay
element 355. Similarly, the The output ports of both shift registers 328
and  three LSB's of the six-bit samples from multiplexer 330 are connected
to the two input ports of each of  35  382 are applied to multiplexer 368,
which, under the two multiplexers 334 and 336. The signal [err]/6  control
of the signal [err]/5 regenerates six-bit (B-Y) developed by frequency
divider 326 is applied to  samples from successive pairs of the three LSB's
the control input terminal of multiplexer 336 and to  for application to
subtracter 360 and, via delay inverter 338. The output signal of inverter
338 is  element 365 to adder 364. applied to the control input terminal of
multiplexer  40  The demultiplexer 370, shift registers 374 and 334.
Multiplexer 334 is controlled to connect the  376 and the multiplexers 380
and 382 perform the shift register which is receiving data from demul-
same functions as the corresponding demultiplexer tiplexer 324 to
subtracter 310 and to delay element  324, shift registers 328 and 330 and
multiplexers 323. Concurrently, multiplexer 336 is controlled to  336 and
334 of FIGURE 3A except that the shift connect the other shift register to
the data encoder  45  registers 374 and 376 each contains only 64 six-bit
circuit 18, described below.                      storage cells and are
alternately clocked by the FIGURE 3B is a block diagram of the vertical
clock signals 2[err]/5 and WCLK/2. The support cir- signal processors for
the (R-Y) and (B-Y) color   cuitry including the frequency divider 372,
switch difference signals. The (R-Y) and (B-Y) processors  378 and inverter
384 perform the same functions are similar to the luminance signal
processor. Cor-  50  as the frequency divider 326, switch 332 and in-
responding stored (R-Y) samples from the previous  verter 338 described in
reference to FIGURE 3A. lines are subtracted from the incoming (R-Y) sam-
The six-bit samples provided by multiplexer pies in subtracter 350 and
corresponding stored   380 are split into their three-bit (R-Y) and (B-Y)
(B-Y) samples from previous lines are subtracted  components and applied to
data encoder 18 of from the incoming (B-Y) samples In subtracter 360.  55
FIGURE 1. Sample scaler 352 multiplies the (R-Y) difference     Data
encoder 18 combines the five-bit lumi- values, and sample scaler 362
multiplies the (B-Y)  nance samples with the three-bit color difference
difference values by the scale factors K. The scale  signal samples to
produce eight-bit samples which 6    11                EP 0 200 330 B1
12 



are applied to the auxiliary image field memory 22.  ance sample to be
stored from the WCLK and Data encoder 18 also incorporates additional con-
WCLK/2 signals. Microprocessor 414 generates the trol information with the
signal data for each hori-  control information for the memory output
proces- zontal line of the image.                          sors described
above from this data. The values of The additional control information Is
incorpo-   5   H START, V START and BRT are generated from rated with the
auxiliary signal stored in memory for  the values obtained from the viewer
control 413, the following reason. It is envisioned that the sys-  and a
value of 0 or 2 is stored in the PHASE tern circumscribed in block 11 will
be realized    register depending on whether WCLK/2 is low or using
integrated circuitry. This circuitry will be par-  high when the first
pulse of the WCLK signal Is titioned into three circuits one of which will
be a   10  received for each line of samples. Four samples of commercially
available memory device. The sec-     control information are written into
the four stage ond circuit will likely include the horizontal and  shift
register 416 synchronous with a clock signal vertical processors 14 and 16,
the data encoder 18  developed by microprocessor 414. This clock sig- and
the memory input address and clock signal      nal is applied to the shift
register 416 via OR gate generator 20. The third circuit will include the
data  15  424. A second clock signal applied to OR gate 424 decoder 34, the
memory output address and clock    controls the transfer of the data from
shift register signal generator 26, and some additional circuitry  416 to
the second data input port of multiplexer which is not shown in FIGURE 1
and not part of the  412. This clock signal is developed by AND gate
present invention. With the inclusion of this latter  422, counter 418 and
inverter 420. additional circuitry, it is anticipated that there will  20
The signal [err]/3 provided by address and clock be insufficient
input/output connections available on  signal generator 20 via bus [err] is
coupled to the the integrated circuit to apply the requisite control  reset
Input terminal of counter 418. The output information to the third
integrated circuit. Thus, the  terminal of counter 418 is connected to the
control control Information is to be supplied to the third  Input terminal
of multiplexer 412 and to Inverter integrated circuit via the memory
device. In addi-  25  420. The output terminal of inverter 420 is con-
tion, the control information will be encoded simi-  nected to one Input
terminal of AND gate 422. The larly to the signal information in order to
avoid the  write clock signal WCLK, from the address and requirement that
the memory be specially ad-       clock signal generator 20 is coupled to
the second dressed to extract the control Information for use  Input
terminal of AND gate 422. The output of gate by the third circuit.
30  422 is connected to the input terminal of counter FIGURE 4 is a block
diagram of data encoder     418 and to one input terminal of OR gate 424.
18. The three bit (R-Y) and (B-Y) samples from         When the signal FH/3
resets counter 418, a vertical signal processor 16 are applied to the two
new line of data Is available from vertical signal data input terminals of
multiplexer 410, the control  processor 16 to be written Into the field
memory input terminal of which is coupled to the WCLK/2  35  22. Since
counter 418 Is reset, a logic low signal is clock signal. In this
configuration multiplexer 410  applied to the control input terminal of
multiplexer alternately provides samples of the (R-Y) and (B-Y)  412,
causing the multiplexer to pass data from shift color difference signals,
one for each pulse of the  register 416 to the three-state buffer 426. The
logic WCLK signal. The three-bit color difference sam-   low signal from
counter 418 is complemented, by pies from multiplexer 410 are concatenated
to the   40  inverter 420, to a logic high signal which enables five-bit
luminance samples provided by vertical sig-  AND gate 422 to pass the clock
signal pulses nal processor 16 to form eight-bit composite sam-  WCLK to
counter 418 and to OR gate 424. The first ples which are applied to one
input port of mul-   four pulses of the WCLK signal transfer the four
tiplexer 412. Every four successive samples that    control information
samples from the shift register are applied to the multiplexer 412 contain
the in-  45  416 to the data input of multiplexer 412. This formation from
four five-bit luminance samples, one  control information includes three
eight-bit values six-bit (R-Y) sample and one six-bit (B-Y) sample.
representing inset Image brightness, inset image The samples applied to the
multiplexer are for-    vertical and horizontal starting positions and a
matted in four sample sequences such as [err] &(R-     fourth value
indicating the phase of the first color Y)[err], [err]&(B-Y)[err],
[err]&(R-Y)[err], [err]&(B-Y)-  50  difference signal sample in the current
line (either [err], where "&" indicates concatenation of the    R-Y or
B-Y). The fifth pulse of the WCLK signal five-bit luminance sample Y with
the three-bit color  causes the output of the counter 418 to change to
difference sample.        .                        a logic high state. This
signal disables AND gate A microprocessor 414 is coupled, for example,
422 and causes multiplexer 412 to pass image to receive information
relating to viewer prefer-  55  samples from processor 16 to the
three-state buffer ences for the brightness levels and the location of
426. Three-state buffer 426 is controlled by the the inset image from
viewer controls 413 and in-    MEM FREE signal which is developed by memory
formation relating to the phase of the first chromin-  output address and
clock signal generator 26 and 7    13                EP 0 200 330 B1
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is provided to data encoder 18 via bus [err] from   a logic high state,
disabling the AND gate 516 from address and clock signal generator 20. MEM
FREE   passing signals to the input terminal of counter is in a logic high
state when data may be written  518. Consequently, the output signal of
counter into the memory. When MEM FREE is in a logic      518 remains logic
high until the counter is reset by high state, buffer 426 provides the data
applied to   5   the next AUX VSYNC pulse. its input port to the data bus
of memory 22. How-     The output signal of counter 518 is applied to ever,
when MEM FREE is in a logic low state the   one input terminal of AND gate
522. The [err]/3 output port of buffer 426 presents a high impen-  signal
from flip-flop 514 is applied to a second dance to the data bus.
input terminal, and the output signal of inverter 526 FIGURE 5 is a block
diagram of the memory  10  is applied to the third input terminal of AND
gate input address and clock signal generator 20. The  522. AND gate 522
provides the input signal to the auxiliary horizontal and vertical
synchronizing sig-  counter 524. Counter 524 provides a seven-bit out- nals
AUX HSYNC and AUX VSYNC from auxiliary       put signal. The MSB of this
signal Is applied to the signal source 10 are applied to the respective
input  input terminal of inverter 526. and reset terminals of counter 510.
The AUX   15      Counter 524 is reset at the start of each auxil- VSYNC
signal resets the counter 510 at the start of  lary field by the AUX VSYNC
signal applied to its each field of the auxiliary signal. For each field,
reset terminal. When the counter 524 is reset, the counter 510 counts the
auxiliary horizontal sync   MSB of its output signal is low, causing
inverter pulses in groups of three. Counter 510 provides a  526 to apply a
logic high signal to AND gate 522. two-bit output signal equal to the line
number,  20  When, after 16 pulses of the [err]/3 signal, and the modulo 3,
of the current line of the auxiliary field.  output signal of counter 518
changes to a logic In the current embodiment, this two-bit signal is  high
state, the AND gate 522 applies the [err]/3 applied to the read only memory
(ROM) 511 which   signal to the counter 524. Counter 524 counts 64 converts
the three line numbers into the three    pulses of the [err]/3 signal
before the MSB of its values of the signal K(1, 1/2 and 3/8) which are  25
output signal changes to a logic high, disabling applied to the vertical
signal processor 16 as set  AND gate 522 from passing the [err]/3 signal.
The forth above. The counter 510 also produces an     six LSB's of the
signal provided by counter 524 are output pulse signal having a frequency
of [err]/3, one-  row addresses for the field memory 22. These third the
frequency of the AUX HSYNC signal. This  addresses are applied to the three
state buffer 528 output pulse signal is applied to delay element 512   30
which is controlled by the MEM FREE signal. Buff- and to the clock signal
input terminal of the D-type  er 528 provides the addresses to the memory
flip-flop 514. The D input terminal of flip-flop 514 is  address bus when
MEM FREE is in a logic high connected to a logic high signal. The output
termi-  state and provides a high impedance to the ad- nal of delay element
512 is connected to the reset  dress bus when MEM FREE is low. Each of
these input terminal of flip-flop 514. In this configuration,  35  row
addresses corresponds to one averaged hori- flip-flop 514 produces a narrow
pulse, having a   zontal line of the auxiliary image i.e. three horizon-
pulse width substantially equal to the delay through  tal lines of the
signal provided by source 10. delay element 512. This pulse occurs
coincident       As set forth above, the auxiliary image is re- with the
leading edge of the output pulse signal of  duced by approximately 20
percent in the vertical counter 512. The signal provided by flip-flop 514
is  40  direction to remove vertical blanking information the [err]/3
signal referenced to above.              and then subsampled so that each
line of the The output pulse signal from counter 510 is    displayed image
corresponds to three lines of the also applied to one input terminal of AND
gate 516.  original signal. The [err]/3 signal provided by flip-flop An
inverter 520 provides the signal applied to the  514 is applied to the
vertical signal processor 16 second Input terminal of AND gate 516. The
output  45  which subsamples the auxiliary signal in the verti- terminal of
AND gate 516 is connected to the input  cal direction. The row addresses
generated by terminal of the counter 518, the output terminal of  counter
524 and applied to the field memory 22 by which is connected to the input
terminal of inverter  the three state buffer 528 limit the number of lines
520. Counter 518 is reset at the start of each field  stored for each field
to 64, or approximately 80 by the AUX VSYNC signal applied to its reset  50
percent of the 80 active lines provided by vertical terminal.
signal processor 16 for each field of the auxiliary When the counter is
reset, Its output signal is  signal. The counter 518 eliminates the first
sixteen in a logic low state, causing the output signal of  lines provided
by processor 16 to center the auxil- inverter 520 to be logic high. This
signal enables  iary image in the vertical direction. The number AND gate
516 to pass the output pulse signals  55  sixteen is chosen to simplify
implementation. It Is provided by counter 510 to the input of counter
contemplated, however, that other values may be 518. When sixteen of these
pulses have been       used. applied to counter 518, its output signal
changes to  The rows of the field memory correspond to 8    15
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the lines of the auxiliary image and the columns     AND gate 550 generates
the write enable sig- correspond to the pixels in each line. The appara-
nal, WE, for the auxiliary field memory 22. The tus described below
generates the column ad-      signals applied to AND gate 550 are the
output dresses and the memory write clock signals WCLK   signal of counter
518, the output signals of the and WCLK/2 for processing the pixels and
writing   5   inverters 526 and 542 and the signal MEM FREE. them into the
memory 22. The 4[err] clock signals   The signals provided by counter 518
and inverter from source 10, which are synchronized to the     526 are both
high only when the central 64 lines of color reference burst component of
the auxiliary  the vertically subsampled image are being applied signal,
are applied to the frequency divider 530  to the memory. The output of
inverter 542 is high which produces a clock signal, 2[err], having a fre-
10  only while the 128 values from encoder 18 are quency one-half of that
of the 4[err] clock signal.  being applied to the memory. The MEM FREE Both
the 4[err] signal and the 2[err] signal are applied  signal disables the
AND gate 550, causing the WE to the horizontal signal processor 14 via the
control  signal to be low, when data is not to be written into signal bus
[err] The 2[err] signal is also applied to  the auxiliary field memory 22.
one input terminal of AND gate 532. The other two   15  The MEM FREE signal
is generated by the input signals to AND gate 532 are MEM FREE and
memory output address and clock signal generator the signal provided by
inverter 542. The output   26, described below. Briefly, this signal is in
a logic terminal of AND gate 532 is connected to the input  low state when
data is being read from the memory terminal of the frequency divider 534.
Frequency  22 and in a logic high state otherwise. As set forth divider 534
produces an output signal having a   20  above, when MEM FREE is low, it
causes the three frequency that is one-third of the frequency of its  state
buffer 528 and the AND gates 540 to provide input signal. The output
terminal of frequency di-  a high impedance to the address bus of memory
vider 534 is connected to the input terminals of  22. It also causes the
three state buffer 426 to both counter 538 and frequency divider 536. Coun-
provide a high impedance to the data bus of the ter 538 counts the clock
pulses applied to its Input  25  memory 22. In addition, when MEM FREE is
in a terminal and provides this count as an eight-bit  logic low state, AND
gate 532 is disabled so that output signal. The MSB of this output signal
is  the WCLK and WCLK/2 signals are not generated connected to the input
terminal of inverter 542.  and the column address does not advance. Thus,
The frequency dividers 534 and 536 and the     when MEM FREE is low the
data transfer from the counter 538 are reset by the [err]/3 signal. When
30  vertical signal processor 16 to the data encoder 18 counter 538 is
reset, the MSB of its output signal is  and' from the data encoder 18 to
the auxiliary field a logic low causing inverter 542 to apply a logic
memory 22 is interrupted. When MEM  FREE high signal to AND gate 532. When
the MEM         changes to a logic high state, the operation re- FREE
signal is also high, indicating that data may  sumes with no loss of data.
The synchronization of be written into the memory, AND gate 532 passes   35
the apparatus for writing data to and reading data the 2[err] clock signal
from divider 530 to frequency  from the memory 22 is discussed in relation
to divider 534. Frequency divider 534 generates a    FIGURE 8 below. clock
signal, WCLK, having a frequency of 2[err]/3.     The final portion of the
memory input address This signal is the write clock signal for the field
and clock signal generator 20 provides the 4[err]/5, memory 22. Counter 538
counts the pulses of the   40  2[err]/5 and [err]/5 clock signals which are
used by WCLK signal to produce the seven-bit column ad-   the horizontal
signal processor 14 and vertical sig- dress signal for the field memory 22.
Each bit of  nal processor 16. The 4[err] clock signal from this address
signal is applied to a separate AND  source 10 is applied to one input
terminal of AND gate 540. The other input signals to each of the  gate 560,
the other input terminal of which is con- AND gates 540 are the output
signal of counter 518   45  nected to the output terminal of Inverter 564.
The and the output signal of inverter 526. Each of the  output terminal of
AND gate 560 is connected to AND gates 540 have three-state outputs. The
gates  the input terminal of the counter 562, the output 540 are controlled
by the signal MEM FREE to     terminal of which is connected to the input
terminal provide the column address from counter 538 to    of the Inverter
564. Counter 562 is reset at the start the address bus of auxiliary field
memory 22 when   50  of each horizontal line of the auxiliary signal by the
MEM FREE is in a logic high state and to provide a  signal AUX HSYNC. When
the counter is reset, its high impedance to the data bus when MEM FREE
output signal is low, the output signal of inverter is low.
564 is high and the AND gate 560 applies the 4[err] Frequency divider 536,
which Is reset by the  clock signal to the input terminal of counter 562.
[err]/3 signal halves the frequency of the WCLK   55  The counter 562
provides a logic high output signal signal to provide the WCLK/2 signal
that Is applied  when it has counted 128 clock pulses. The logic to
vertical signal processor 16 and data encoder 18  high state at the output
terminal of counter 562 is via bus CS,.
inverted by inverter 564 to disable AND gate 560    17                EP 0
200 330 B1                      18 from applying the 4[err] clock signal to
the counter  counter 574 prolongs the clock signals by a suffi- 



562. Accordingly, the output signal of counter 562  cient amount of time to
allow the last sample of remains high until the counter is reset by the
next  each line to propogate through the horizontal and auxiliary
horizontal sync pulse.                  vertical signal processing
circuitry. The amount of The output terminal of counter 562 is con-   5
delay provided by the counter 574 will depend on nected to one input
terminal of AND gate 566. A   the processing speed of the devices used. One
second input terminal of AND gate 566 is con-     skilled in the art of
digital design would know how nected to the output terminal of inverter 576
and  much delay is needed in a particular system. the third input terminal
is connected to the 4[err]    The counter 562 delays the start of the gen-
clock signal. When AND gate 566 is enabled, the  10  erated clock signals
relative to the horizontal sync 4[err] clock signal is coupled to the
series con-   pulse to center the 640 samples in the active area nected
frequency dividers 568, 569, 570 and 572.  of the auxiliary image. A delay
of 128 samples is All of these frequency dividers and the counter 574
chosen to simplify implementation. It is anticipated, are reset by the AUX
HSYNC signal at the start of  however, that other delays may be used. each
horizontal line of the auxiliary signal. When  15  The auxiliary field
memory 22 accepts samples counter 574 is reset it applies a logic low
signal to  representing the auxiliary image from data encoder the inverter
576 which applies a logic high signal to  18 coincident with the pulses of
the write clock the AND gate 566. When the counter 562 provides   signal,
WCLK, and applies samples to data de- a logic high output signal, AND gate
566 applies  coder 34 as requested, coincident with the pulses the 4[err]
clock signal to the frequency divider 568.  20  of the read clock signal,
RCLK. The WCLK signal Is Frequency divider 568 divides the 4[err] clock
signal  applied to the memory 22 by the memory input by five to produce the
signal 4[err]/5. The 4[err]/5   address and clock signal generator 20 via
the three clock signal is applied to the frequency divider 569  state
buffer 24. Buffer 24 is controlled by the signal which divides the signal
by two to produce the    MEM FREE to provide WCLK to the clock signal clock
signal 2[err]/5. Frequency divider 569 applies  26  input terminal of
memory 22 when MEM FREE is this clock signal to frequency divider 570 which
high and to provide a high impedance when MEM divides the 2[err]/5 clock
signal by two to produce  FREE is low. the [err]/5 clock signal. The
[err]/5 clock signal is       Similarly, the read clock signal RCLK is
applied applied to the frequency divider 572 which divides  to the clock
input terminal of the memory 22 by the the frequency of the [err]/5 clock
signal by thirty-  30  memory output address and clock signal generator
two. The output signal of frequency divider 572   26 via the three state
buffer 30. Buffer 30 is con- changes from a logic low state to a logic high
state  trolled by an inverted MEM FREE signal provided when 640 pulses of
the 4[err] clock signal have     by inverter 28. Consequently, buffer 30
applies the been applied to the frequency divider chain. Each  RCLK signal
to the memory when MEM FREE is of the 640 pulses corresponds to one sample
of  36  low and applies a high impedance when MEM the auxiliary signal that
is processed by the hori-  FREE is high. zontal signal processor 14 and
vertical signal pro-  In general, it is preferred for memory read cessor
16. The output signal of frequency divider  operations to occur during a
carefully controlled 572 is applied to one input terminal of AND gate
portion of the main horizontal line so that the auxil- 573 the other input
terminal of which is connected   40  iary image is displayed without jagged
edges. Con- to the output terminal of frequency divider 568. A  sequently,
in the present embodiment, the memory logic high signal at the output
terminal of frequency  read operations are controlled by a clock that Is
divider 572 enables the AND gate 573 to apply the  locked in frequency and
phase to the horizontal 4[err]/5 clock signal to the processing delay
counter  line synchronization pulses of the main signal. The 574. Counter
574 counts a predetermined number  45  memory write operations for one line
of auxiliary of the 4[err]/5 clock pulses and latches its output  image
data are performed during three of the main signal high. This high signal
causes the inverter  horizontal line intervals in time intervals when data
576 to apply a low signal to the AND gate 566    is not being read from the
memory. The memory disabling it from applying the 4[err] clock signal to
output address and clock signal generator 26 pro- the frequency divider
568, and consequently dis-  50  vides a signal MEM FREE which indicates
when abling the clock signals 4[err]/5, 2[err]/5 and [err]/5.  data may be
written into the memory. When MEM As set forth above, each line of the
auxiliary  FREE changes from high to low, the memory input image is
developed from approximately 80 percent  address and clock signal generator
suspends the of the samples in the active portion of a line of the
generation of the write clock signals WCLK and auxiliary signal, or 640 of
the 910 samples taken at  55   WCLK/2 and changes the write enable signal
WE 4[err]. The frequency dividers 568, 569, 570 and 572  to allow data to
be read from the memory. When provide a sufficient number of clock pulses
to pro-  the memory read operation is complete, MEM cess the 640 samples
and the processing delay     FREE changes from low to high and the write 10
19                EP 0 200 330 B1                   20 operation resumes at
the pixel and address values  may be written into the memory during the
allowed 



it was processing when the write operation was    three horizontal line
intervals of the auxiliary signal interrupted. The write operation
continues in this  while data is read from the memory for display manner
until all of the 128 samples representing  synchronously with the main
signal, regardless of the control data and auxiliary image pixels for one
5   the relative timings of the main and auxiliary sig- line are written
into the memory.                 nals. The auxiliary field memory 22 may be
a con-       As set forth above, data is output from memory ventional 8K by
eight-bit random access memory.   22 by the selective application of a read
clock Samples are written into the memory from the data  (RCLK) and memory
read addresses. The data is bus when the memory is clocked and the write
10  applied to the data decoder 34. enable signal, WE, is high. In the
present embodi-   Data decoder 34 accepts the encoded signal ment, the
memory write clock has a frequency of   data from memory 22, extracts the
control informa- 2[err]/3. In the NTSC system, this write clock fre-  tion
from the beginning of each stored auxiliary quency allows approximately 420
ns for writing   Image line and separates the luminance and color each
sample into the memory. The read clock used   15  difference signals to
produce scaled parallel lu- in the present embodiment operates at a
frequency  minance and color difference signals. of 12[err]/5 which allows
approximately 115 ns to       FIGURE 6 illustrates exemplary circuitry for
the read each sample from memory. These read and      data decoder 34. In
FIGURE 6 the sample rate write timing signals are well within the range of
clock PCLK and the control signal MEM READ, commercially available random
access memories.   20  supplied from the memory output address and At 420
ns per sample, approximately 54 [err] or  clock signal generator 26 and the
control data H .85H are required to write 128 samples into the   START, and
V START are supplied to generator 26 memory. At 115 ns per sample, however,
only       via the bus [err] (FIGURE 1). The sample rate clock about 14
[err] or about .23H are needed to read 128  PCLK contains pulses only
during memory reading samples from the memory. FIGURE 8 is a timing  25
intervals. diagram showing how the lines of auxiliary signal    Data read
from memory 22 Is applied to AND are subsampled and stored into the
auxiliary field  gates 610 which are selectively enabled by the memory.
memory read signal, MEM READ. AND gates 610 Three consecutive lines of one
field of the   are included to reduce loading of the data bus, auxiliary
signal are filtered and subsampled Into  30  DATA, and to preclude spurious
data from being 128 samples representing approximately 80 per-   applied to
multiplexer 612 when data is not being cent of the information In the
active portion of a line  read from memory 22. The output of AND gates of
the auxiliary video signal. 124 of these samples  610 is applied to the
input port of multiplexer 612, plus four samples containing control
information  which is conditioned by the output from counter are written
into the memory during the time inter-  35  616, to couple the first four
data samples from vals between memory read operations. In the ex-   each
image line of data to register 622 and to ample shown in FIGURE 8, the
auxiliary image is   couple the remaining samples from each Image centered
horizontally within the main image so the  line of data to latch 632 and
demultiplexer 626. As memory read operations occur during the middle    has
been described earlier, the first four samples of one-quarter of the main
signal horizontal line inter-  40  each Image line contain information to
control the val.                                              memory output
address and clock signal generator Referring to FIGURE 8, one of these read
26. These four samples are clocked into the four operations begins at time
[err] and ends at time [err].  stage serial-in-parallel-out register 622 by
four Since there is no outstanding write operation at  clock pulses
supplied by AND gate 614 at the time [err], the memory is idle until time
[err]. At [err], a   45  beginning of each line. Each stage of register 622
new line of samples are available to be written into  is a parallel-bit
stage to accomodate all of the bits the memory 22. As there are no read
operations in  of the respective control samples. The respective progress,
the samples are written into the memory  control samples are available on
busses H START, between times [err] and [err]. At time [err], a read opera-
V START and BRT for the duration of the remain- tion occurs and the write
operation is suspended.  so  der of the current auxiliary signal image line
being At [err], the read operation ends. The remaining     read from
memory. Control data loaded into regis- samples are written into the memory
between       ter 622 from the last line of each auxiliary signal times
[err] and [err]. The memory is idle from times [err]  field is retained
until the first line of the next to [err], when a read operation occurs.
auxiliary signal field is read into the data decoder. In the present
embodiment, approximately 143  55  The control data from the last line of
one field [err] or 2.25H is available for writing each line of  controls
the timing of reading the first line of auxil- auxiliary signal into the
memory 22. This time is  iary signal from the next field. sufficient to
ensure that a line of auxiliary signal  When the illustrated system
initially starts up,    21                EP 0 200 330 B1 the data decoder
34 will not have received the   register 622 is coupled to a second input
of adder proper H START and V START parameters for         633. The output
Y" of adder 63 consists of lu- 



display of the first field of the auxiliary image.  minance samples
occurring at the PCLK rate and However, register 622 will contain some
values.   modified by the brightness control data. The output Even if the
values are all zero they will be sufficient   s   signal Y" is coupled to
the luminance signal input to load the control data from at least one line
of  of the digital-to-analog converter and matrix circuit image data stored
In memory to thereafter properly  36 of FIGURE 1. reference the system.
Nominally, this set up occurs  Recalling that the Incoming data to the data
before the receiver is conditioned to display the  decoder is formatted in
the four sample sequences auxiliary image.                             10
[ERR] The control signal applied to multiplexer 612  [err], the data
applied to demulitplexer from counter 616 is developed from the main sig-
626 consists of three-bit, four-sample sequences nal horizontal sync pulses
MAIN HSYNC and the                       [ERR],   (B-Y)- sample clock,
PCLK. The MAIN HSYNC signal         [ERR].Demultiplexer 626 combines the
first and third resets counter 616 at the beginning of each hori-  15
samples of each sequence to reconstruct the (R-Y) zontal image line. The
reset operation causes the  color difference samples and combines the
second counter to output a logic low signal. A logic low  and fourth
samples of each sequence to recon- applied to multiplexer 612 conditions it
to pass  struct the (B-Y) color difference samples. In demul- input signal
to register 622 and a logic high con-  tiplexer 626 the three-bit sample
signal data is ditions multiplexer 612 to pass input signal to de-  20
coupled to the data input terminals of latches multiplexer 626.
626A-626D. Four phase clock signals generated by Output signal from counter
616 is complement-  the four phase clock generator 624 are applied to ed in
logic inverter 61 8 and applied to one input  respective clock input
terminals of the latches terminal and AND gate 614. The logic low output
626A-626D. Each of the four phases have a pulse from counter 616 enables
the AND gate 614 to  25  rate of one-quarter of the PCLK pulse rate. The
couple the sample rate clock, POLK, to the clock  clock phases are arranged
so that the (R-Y)[err], the input terminal of counter 616. The counter 616
(R-Y)[err], the (B-Y)[err] and the (B-Y)[err] samples are remains in the
reset state until a memory read   respectively loaded into latches 626A
626B, 626C cycle begins and pulses occur on the PCLK con-    and 626D.
nection. Counter 616 counts the first four PCLK   30  The three MSB (R-Y)
samples from latch 626A pulses and then outputs a logic high. The logic
are combined with the three LSB (R-Y) samples high output disables AND gate
614 from applying  from latch 626B to form six-bit (R-Y) samples. further
PCLK pulses to counter 616, constraining its  These samples are coupled to
the six MSB data output to remain in the logic high state until the  input
connections of eight-bit latch 626E. The two next occurrence of a MAIN
HSYNC signal.      35  LSB data input connections of latch 626E are coup-
The output of AND gate 614 is also coupled to  led to a zero value. After
each four-sample se- the clock input terminal of register 622. The first
quence is loaded into latches 626A-626D, latch four occurring PCLK pulses
are coupled to register  626E is clocked to load the combined (R-Y) sample
622 to shift data therein concurrently with mul-  applied to its input.
Similarly combined (B-Y) sam- tiplexer 612 coupling the first four data
samples to  40  ples from latches 626C and latch 626D are loaded the Input
of register 622.                        into latch 626F. After the first
four PCLK pulses, the incoming    As illustrated in the figure, clock phase
[err]4 samples from the data bus of memory 22 are       loads the last
sample, (B-Y)[err], of each four sample coupled to demultiplexer 626 and
asynchronous     sequence into latch 626D. At this point the four latch
632. The luminance and chrominance compo-  45  samples of a particular
sequence are resident In nents of each sample are separated by directing
their respective latches 626A-626D. When the the five most significant bits
of each sample to  clock phase [err]4 goes low it clocks the data from
latch 632 and the three least significant bits of each  latches 626A and
626B into latch 626E and concur- sample to demultiplexer 626. Latch 632 is
an eight-  rently clocks the data from latches 626C and 626D bit latch and
the five-bit luminance samples are  so  into latch 626F. coupled to the
five most significant bit positions in  The output signals from latches
626E and 626F the latch. Zero values are applied to the three least  are
respective eight-bit samples occurring at a rate significant bit positions
of eight-bit latch 632. The  of one-quarter of the PCLK rate. These signals
eight-bit output samples provided from latch 632  correspond to the (R-Y)
and (B-Y) color difference correspond to the input luminance component  55
signals each scaled by a factor of four by virtue of scaled by a factor of
eight.                      placing the six-bit combined samples in the six
The luminance samples are applied to adder     MSB locations of the
eight-bit latches 626E and 633. The auxiliary signal brightness data BRT
from  626F. 12    23                EP 0 200 330 B1                   24
The four phase clock generator 624 is preset-  ning the stored auxiliary
signal samples per line at table and of conventional design. The preset
value  this rate produces an auxiliary image which Is 



is provided by the PHASE control data from regis-  compressed to one-third
the size of that portion of ter 622. This phase data is loaded into the
clock  the original image sampled by the horizontal pro- generator 624
responsive to the output signal of   6   cessor 14. Thus, the auxiliary
image Is compressed inverter 618 being in a logic high state. Thus, at the
equally in both the vertical and horizontal dimen- end of the four clock
period in which the control  sions. data is loaded into shift register 622,
clock gener-  The 546H clock from divider 712 is applied to ator 624 is
preset to the phase value for the line.  AND gates 718 and 720. AND gates
718 and 720 Clock generator 624 is clocked by pulses of the  10  are
enabled by the memory read enable signal, read clock PCLK and produces
clock phase pulses   MEM READ, from AND gate 742. AND gate 720
substantially concurrently with occurrences of    provides a read clock,
RCLK to memory 22 to pulses of the PCLK. The clock generator 624 is
sequence the memory through the applied read required to be preset because
the first color dif-  addresses. The pulse rate of the read clock is
ference sample on each line of data may be either  15  always 546H. AND
gate 718 provides the sample a (R-Y)[err] sample or a (B-Y)[err] sample.
The       rate clock, PCLK, to data decoder 34. The PCLK phase control data
is encoded to indicate which   circuit may be made separate from the RCLK
cir- sample the first sample happens to be. This phase  cuit in
anticipation that in particular embellishments control data presets the
clock generator to align the  of the system it may be desirable to have a
PCLK [err] and [err], clock phases with the (R-Y)[err],  20  signal which
is twice the rate of the RCLK In this (B-Y)[err], (R-Y)[err] and (B-Y)[err]
samples respec-   instance AND gate 718 will be coupled directly to tively
for the current image line.                the output of the PLL 710 rather
than the output of The luminance samples Y" from adder 633 and   the divide
by two circuit 712. the (R-Y)" and (B-Y)" color difference samples
The 546H clock signal is coupled to a horizon- from latches 626E and 626F
respectively are coup-  25  tal position detector consisting of counter 714
and led to respective input ports of the digital-to-analog  comparator 726.
Counter 714 is reset by the main converter and matrixing circuitry 36. In
circuitry 36  signal vertical sync signal MAIN VSYNC at the the respective
digital samples are converted to   beginning of each field of the main
signal and then analog, luminance and color difference signals.   begins
counting the 546H clock pulses. Counter These analog signals are combined
in the appro-  30  714 applies a binary output to one input of com- priate
proportions to develop red, R, green, G, and  parator 726. The binary
output corresponds to the blue, B, color signals for driving the display
device  cumulative count of the 546H pulses applied to the (not shown).
input of counter 714 since the last reset pulse. The RGB signals are
coupled to one set of      Each successive pulse of the 546H clock signal
respective input terminals of multiplexer 38. RGB   35  corresponds to a
successive horizontal pixel posi- signals from the main video signal source
40 are  tion on the current main picture image line. The coupled to a
second set of respective input termi-  horizontal pixel position, H START,
at which the left nals of multiplexer 38. Multiplexer 38, controlled by
edge of the auxiliary picture is to begin is applied the signal provided on
connection MUX CONTROL     to a second input of comparator 726. When the
from the memory output address and clock signal  40  cumulative count in
counter 714 reaches the value generator 26, selectively substitutes the
auxiliary  H START, comparator 726 produces a logic high ROB signals for
the main RGB signals produced at  output. The output of comparator 726
remains high its output terminals.                             until
counter 714 is reset on the next line. FIGURE 7 illustrates exemplary
circuitry for      The output of comparator 726 is applied to one
generating a read clock and read address codes to  45  input of AND gate
734. The 546H clock signal is output data from memory 22. In addition it
gen-   applied to a second input of AND gate 734 and the erates a picture
insertion control for multiplexer 38,  output of NAND gate 740 is applied
to a third input and the PCLK for the data encoder.                of AND
gate 734. The input terminals of NAND In FIGURE 7, a phase locked loop
(PLL) 710    gate 740 are connected to respective output bit generates a
clock frequency synchronous to the  so  lines of binary counter 736. The
possible binary horizontal sync of the main video signal. In the  output
values provided from binary counter 736 present embodiment the clock
frequency is 1092    range from zero to 127 (decimal). The output of times
the main signal horizontal frequency. This  NAND gate 740 is a logic high
for all output values frequency is divided by two in divider 712 to pro-
of the bianry counter 736 except value 127 duce a frequency of 546 times
the main signal  55  (decimal) which causes the NAND gate 740 to horizontal
sync frequency. The frequency 546H is  produce a logic low output. the rate
at which the samples are read from mem-     AND gate 734 is enabled to
couple the 546H ory and displayed on the reproduced image. Scan-  signal to
the clock input of binary counter 736 13    25                EP 0 200 330
B1                  26 whenever the output value of the counter 736 is
The auxiliary signal data is contained in mem- less than 127 and the
horizontal starting position is  ory locations addressed by 64 row address 



indicated to have occurred by a logic high from  codewords, and is
displayed in 64 consecutive comparator 726.
image lines of the main picture. It Is therefore Binary counter 736 is
reset to zero at the   5   necessary to count 64 lines from, and including,
beginning of each image line by the signal MAIN  the vertical starting
line, to generate a signal that HSYNC. When the output of comparator 726
goes    may be used to enable the three state gates 730 high binary counter
736 begins counting and pro-  and 744 only during the 64 horizontal lines
Imme- duces sequential output values from zero to 127.  diately after the
occurrence of the vertical starting When it reaches the value of 127 it is
precluded  10  position. Counter 750, AND gate 746 and inverter from
changing to another state by the output of  748 are arranged to count 64
line periods. counter NAND gate 740 going low.                         750
counts the horizontal pulses from the output The binary output values from
binary counter  connection 715 of counter 714 provided via AND 736 are
coupled to a three state gate 744. The   gate 746. AND gate 746 has
respective input termi- output of the three state gate 744 is coupled to
the   15  nals connected to the output of comparator 732 address input port
of memory 22. When the three  and the output of inverter 748. The input of
inverter state gate 744 is enabled by AND gate 742, the   748 Is connected
to the output of counter 750. output values from binary counter 736
correspond  Counter 750 is reset by the vertical pulses from to column
address words for reading data from the  MAIN VSYNC conditioning its output
to a logic low. memory.                                      20
Consequently, the output of inverter 748 is high. Counter 714 produces a
second output signal   Under these conditions, AND gate 746 will be en- on
connection 715. This output signal is a pulse of  abled to pass horizontal
line pulses to counter 750 less than a 546H clock period and occurs when
after comparator 732 detects the starting horizontal counter 714 counts 546
pulses. A count of 546    line. After 64 line pulses are coupled to counter
pulses corresponds to one horizontal line in the   25  750 it generates a
logic high output signal. This main display. Internally, counter 714 Is
reset to  forces the output of inverter 748 low disabling AND zero when a
pulse Is produced on connection 715.  gate 746. The output of inverter 748
Is therefore The second output from counter 714 is applied  high from the
beginning of a respective field period to the clock input terminal of
binary -counter 716.  and goes low after the last line of the auxiliary
Counter 716 is arranged to count from a zero value  30  image. to 262
(decimal) and then stop until reset by the    The control signals to enable
the three state next MAIN VSYNC pulse. Counter 716 thus pro-     gates 730,
744 and AND gates 718 and 720 Is high duces a binary output corresponding
to the current  only during the intervals when the auxiliary image
cumulative number of horizontal image lines occur-  signal is actually
being displayed, in order that the ring since the last MAIN VSYNC pulse,
I.e. the  35  memory 22 may be free for the maximum amount current
horizontal line number (minus one). The  of time to write new data. Thus,
the output of AND binary output from counter 716 is coupled to one  gate
742 Is high during the read positions of those input port of subtracter 728
and one input port of  horizontal lines after comparator 732 goes high i.e.
comparator 732. The value V START, from data     from the vertical starting
line, and until 64 lines are decoder 34, and corresponding to the upper
hori-  40  read from memory, i.e. when counter 750 produces zontal image
line on which display of the auxiliary  an output pulse. Accordingly, the
output signals image is to start is applied to a second input port  from
comparator 726, NAND gate 740, comparator of comparator 732 and the
subtrahend input port of  732 and inverter 748 are coupled to respective
subtracter 728.                                  input terminals of AND
gate 742. Comparator 732 produces a logic high output  45  The output
signal generated by AND gate 742 when the cumulative value from counter 716
equals  defines the memory read intervals. The comple- the value V START.
The output of comparator 732  ment of this signal therefore defines the
intervals remains high until binary counter 716 is reset by  that the
memory is free to write new data. Inverter the next MAIN VSYNC pulse.
752 coupled to the output of AND gate 742 pro- The output values provided
by subtracter 728  50  duces the signal MEM FREE which is the com- are
coupled to the three state gate 730, the output  plement of the MEM READ
signal. of which is coupled to the row address connection   It is
contemplated, however, that data may be of the address Input port of memory
22. The values  read from the memory during a portion of each from
subtracter 728 equal the current line number  horizontal line of the main
image. In this alternative minus the value V START. During periods when  55
embodiment, the data read from memory would be the memory is enabled to
read data, i.e. periods  processed and displayed only when the auxiliary
when the three state gate 730 is enabled, the    image is displayed. The
memory read operations values provided sequence from zero to 63.
would periodically refresh the stored data, allowing 14    27
EP 0 200 330 B1                   28 memory 22 to use inexpensive dynamic
RAM's.           comprising The multiplexer 38 substitutes the auxiliary
vid-     vertical signal processing means (16) for 



eo (RGB) signals for the main video (RGB) signals    reducing the number of
horizontal lines of said during the intervals that the auxiliary signals
are  auxiliary sampled data signal by a ratio of one read from memory.
These intervals correspond to   5   to M, M being an integer greater than
one and the logic high periods of the signal MEM READ.       less than N;
However, it will be recalled that the first four sam-    and  wherein  the
providing  means ples per line read from memory contain control
(20,22,26,34,36) provides the subsampled aux- information. To account for
the time occupied by      iliary sampled data signal at the said rate sub-
these four samples each logic high interval of the   10  stantially equal
to M/N times said predeter- MEM READ signal is foreshortened by four sample
mined sample rate to produce the size reduc- periods to generate the
control signal, MUX CON-      tion of 1/M in both the vertical and
horizontal TROL, for multiplexer 38. This is accomplished by     dimensions
of said auxiliary image. coupling the signal MEM READ to one input termi-
nal of AND gate 724. The MEM READ signal is  15  3. The apparatus set forth
in Claim 3, wherein the delayed 722 by four sample periods and applied to
vertical signal processing means (16) reduces a second input terminal of
AND gate 724 which         the number of horizontal lines by the ration of
generates the signal MUX CONTROL                      one to M by combining
groups of M lines. 20  4. The apparatus set forth in Claim 2 or 3, wherein
the vertical signal processing means Claims
(16) comprises: memory means (328;330) having a suffi- 1. Apparatus for
displaying an auxiliary image        cient number of bits for holding the
samples developed from the auxiliary signal as an inset  25  which
represent one horizontal line portion of in the image developed from the
main signal in    said auxiliary sampled data signal; a pix-in-pix
television display device including      means (310) coupled to said memory
a source (40) of main video signal and a          means for subtracting
samples provided by the source (10) of auxiliary video signal, compris-
memory means from samples of said auxiliary ing:
30      sampled data signal to develop difference means (14) responsive to
said auxiliary        samples; video signal for developing an auxiliary
sam-         sample scaling means (320) coupled to pled data signal by
sampling said auxiliary       said subtracting means for multiplying the
dif- video signal and (20,22,26,34,36) for providing,  ference samples
provided by said subtracting for display as an inset in the display of said
35  means by a scaling factor to develop scaled main signal the auxiliary
sampled data signal     difference samples; and at such a sample rate as to
produce a size            means (322,324) coupled to said memory reduction
in said auxiliary image; and            means (328,330) and to said sample
scaling means (38) for selectively combining the       means (320) for
summing said scaled differ- main video signal with the provided sampled
40  ence samples with samples from said memory signal provided to display
the auxiliary image    means and for storing the summed samples in
developed from the auxiliary signal as the said   said memory means
(328,330). inset; characterized in that the source (10) of auxiliary video
signal  5. The apparatus set forth in Claim 4 when de- provides a sampled
data signal having a pre-  45  pendent on Claim 3, wherein for each group
of determined sample rate, and characterized by      M lines, the sample
scaling means (320) pro- developing means (14) which subsamples
vides M scaling factors associated with respec- the auxiliary sampled data
signal in a ratio of   tive ones of the lines of difference samples of one
to N, where N is a real number greater        the group. than two, and
so providing means (20,22,26,34,36) which     6. The apparatus set forth in
any preceding claim provides the subsampled auxiliary sampled
wherein N equals 5 and M equals 3. data signal at a sample rate of
substantially M/N times said predetermined sample rate to    7. The
apparatus set forth in Claim 6 when de- produce a size reduction of I/M,
where M is an  55  pendent on Claim 5, wherein the scaling fac- integer
greater than one and less than N.         tors are 1, 1/2 and 3/8 for the
first, second and third lines of difference samples respectively of 2. The
apparatus as set forth in Claim 1 further     the group.    27
EP 0 200 330 B1                    28 memory 22 to use inexpensive dynamic
RAM's.           comprising The multiplexer 38 substitutes the auxiliary
vid-      vertical signal processing means (16) for eo (RGB) signals for
the main video (RGB) signals     reducing the number of horizontal lines of
said during the intervals that the auxiliary signals are   auxiliary
sampled data signal by a ratio of one 



read from memory. These intervals correspond to   5   to M, M being an
integer greater than one and the logic high periods of the signal MEM READ.
less than N; However, it will be recalled that the first four sam-     and
wherein  the  providing  means pies per line read from memory contain
control        (20,22,26,34,36) provides the subsampled aux- information.
To account for the time occupied by      iliary sampled data signal at the
said rate sub- these four samples each logic high interval of the   10
stantially equal to M/N times said predeter- MEM READ signal is
foreshortened by four sample       mined sample rate to produce the size
reduc- periods to generate the control signal, MUX CON-      tion of 1/M in
both the vertical and horizontal TROL, for multiplexer 38. This is
accomplished by     dimensions of said auxiliary image. coupling the signal
MEM READ to one Input termi- nal of AND gate 724. The MEM READ signal is
15  3. The apparatus set forth in Claim 3, wherein the delayed 722 by four
sample periods and applied to      vertical signal processing means (16)
reduces a second input terminal of AND gate 724 which          the number
of horizontal lines by the ration of generates the signal MUX CONTROL.
one to M by combining groups of M lines. 20  4. The apparatus set forth in
Claim  2 or 3, wherein the vertical signal processing means Claims
(16) comprises: memory means (328;330) having a suffi- 1. Apparatus for
displaying an auxiliary image       cient number of bits for holding the
samples developed from the auxiliary signal as an inset  25  which
represent one horizontal line portion of in the image developed from the
main signal in     said auxiliary sampled data signal; a pix-in-pix
television display device including      means (310) coupled to said memory
a source (40) of main video signal and a           means for subtracting
samples provided by the source (10) of auxiliary video signal, compris-
memory means from samples of said auxiliary ing:
so       sampled data signal to develop difference means (14) responsive to
said auxiliary        samples; video signal for developing an auxiliary
sam-         sample scaling means (320) coupled to pled data signal by
sampling said auxiliary        said subtracting means for multiplying the
dif- video signal and (20,22,26,34,36) for providing,   ference samples
provided by said subtracting for display as an Inset in the display of said
35  means by a scaling factor to develop scaled main signal the auxiliary
sampled data signal      difference samples; and at such a sample rate as
to produce a size            means (322,324) coupled to said memory
reduction in said auxiliary image; and             means (328,330) and to
said sample scaling means (38) for selectively combining the       means
(320) for summing said scaled differ- main video signal with the provided
sampled   40   ence samples with samples from said memory signal provided
to display the auxiliary image     means and for storing the summed samples
in developed from the auxiliary signal as the said    said memory means
(328,330). inset; characterized in that the source (10) of auxiliary video
signal   5.  The apparatus set forth in Claim 4 when de- provides a sampled
data signal having a pre-  45   pendent on Claim 3, wherein for each group
of determined sample rate, and characterized by       M lines, the sample
scaling means (320) pro- developing means (14) which subsamples
vides M scaling factors associated with respec- the auxiliary sampled data
signal in a ratio of   tive ones of the lines of difference samples of one
to N, where N is a real number greater        the group. than two, and
50 providing means (20,22,26,34,36) which      6. The apparatus set forth
in any preceding claim provides the subsampled auxiliary sampled
wherein N equals 5 and M equals 3. data signal at a sample rate of
substantially M/N times said predetermined sample rate to    7. The
apparatus set forth in Claim 6 when de- produce a size reduction of I/M,
where M is an  55  pendent on Claim 5, wherein the scaling fac- integer
greater than one and less than N.          tors are 1, 1/2 and 3/8 for the
first, second and third lines of difference samples respectively of 2. The
apparatus as set forth in Claim 1 further      the group. 15    29
EP 0 200 330 B1                    30 8. The apparatus set forth in any
preceding claim      by wherein said source (10) of sampled data aux-
developing means (14,16,18) comprising iliary video signal provides a
signal which in-        auxiliary  image  horizontal  processing cludes a
chrominance reference signal compo-       means (14) coupled to said source
(10) of nent having a predetermined frequency and  5       auxiliary
sampled data signals and which sub- 



said predetermined sample rate is sub-          samples said auxiliary
sampled data luminance stantially equal to K times the frequency of
signal in a ratio of one to N and subsamples said chrominance reference
signal component,       said auxiliary sampled data chrominance signal
where K is an integer greater than 1.              in a ratio of one to the
quantity L times N, N 10     being an integer greater than two, 9. The
apparatus set forth in Claim 8 wherein:           auxiliary image vertical
signal processing said source (40) of main video signal pro-      means
(16) which reduces the number of lines vides a horizontal line
synchronizing signal       in said subsampled auxiliary signals by a ratio
component; and                                     of one to M, M being a
positive integer less said providing means (20,22,26,34,36) in-  is  than
N, and cludes                                                 auxiliary
signal combining means (18) means (710,712) responsive to the hori-
coupled to said auxiliary image vertical signal zontal line synchronizing
signal component of      processing means for combining respective said
main video signal for developing a clock      samples of said subsampled
auxiliary lumi- signal (RCLK) having a frequency substantially  20  nance
and chrominance signals in an L to one equal to M/N times said
predetermined sample       ratio; and by frequency and locked in phase with
the hori-           providing means (20,22,26,34,36) which zontal line
synchronizing signal component of      provides each of the horizontal line
portions of said main video signal;                            said
subsampled signals, for display as an said subsampled auxiliary sampled
data  25      inset in a respectively different horizontal line being
provided by the providing means syn-         portion of said main signal,
at a rate substan- chronously with said clock signal (RCLK). (Fig.
tially equal to M/N times said predetermined 7)
sample rate to produce a size reduction of 1/M in both the vertical and
horizontal dimensions 10. Apparatus for displaying an auxiliary image   30
of said auxiliary image. developed from the auxiliary signals as an inset
in a main image developed from the main   11. The apparatus set forth in
Claim 10, wherein signal in a pix-in-pix television display device   the
vertical signal processing means (16) re- including a source (40) of main
video signal, a    duces the number of horizontal lines by the source (10)
of auxiliary luminance signal and of  35  ratio of one to M by combining
groups of M auxiliary chrominance signal, each of said sig-    lines. nals
having successive horizontal line portions, the apparatus comprising
12. The apparatus set forth in Claim 10 or 11, means (14,16,18) responsive
to the auxil-       wherein the vertical signal processing means iary
signals for developing auxiliary sampled   40  (16) comprises: data signals
by sampling the auxiliary signals         memory means (328;330), having a
suffl- and (20,22,26,34,36) for providing, for display   cient number of
bits for holding the samples as the said inset, said auxiliary sampled data
which represent one horizontal line portion of signals at such a sample
rate as to produce a      said auxiliary sampled data signal; size
reduction of the auxiliary image, and  45         means (310) coupled to
said memory means (38) for selectively combining the        means for
subtracting samples provided by the main video signal with the provided
sampled         memory means from samples of said auxiliary signal to
display the auxiliary image as the        sampled data signal to develop
difference said inset, characterized In that:                  samples; the
auxiliary luminance and chrominance   so       sample scaling means (320)
coupled to signals are sampled data signals having a pre-     said
subtracting means for multiplying the dif- determined sample rate:
ference samples provided by said subtracting the said auxiliary sampled
data luminance       means by a scaling factor to develop scaled signal has
a predetermined bandwidth and said      difference samples, and auxiliary
sampled data chrominance signal has  55      means (322,324) coupled to
said memory a bandwidth approximately equal to 1/L times        means
(328,330) and to said sample scaling said predetermined bandwidth, L being
an in-       means (320) for summing said scaled differ- teger greater than
1; and further characterized     ence samples with samples from said memory
16    31                 EP 0 200 330 B1                    32 means and
for storing the summed sampled in     Revendications said memory means
(328,330). 1. Appareil pour la visualisation d'une image auxi- 13. The
apparatus set forth in Claim 10, 11 or 12,    Hlaire d6velopp~e A partir du
signal auxiliaire en wherein L equals 4, M equals 3, and N equals   5
tant qu'Incrustation dans l'image d6velopp6e a 



5.                                                 partir du signal
principal, dans un dispositif de visualisation de teldvision &
image-dans-l'ima- 14. The apparatus set forth in Claim 13, wherein       ge
comprenant une source (40) d'un signal the chrominance signal includes
first and sec-      video principal et une source (10) d'un signal ond
color difference signal components, and   10    video auxillaire,
comprenant: the said auxiliary image horizontal signal pro-        un moyen
(14) r6pondant audit signal vi- cessing means (14) further includes means
d6o auxiliaire pour d6velopper un signal de (250,260,270) for developing
first and second      donnee 6chantillonnde auxiliaire en dchantlillon-
sampled data colour difference signals repre-       nant [edit signal video
auxiliaire et (20, 22, 26, senting respectively said first and second color
i6  34, 36) pour produire, pour la visualisation difference signal
components and each having        sous la forme d'une incrustation dans la
visua- a sample rate substantially equal to one-half      lisation dudit
signal principal, le signal de don- said predetermined sample rate and
means           n6e 6chantillonn~e auxiliaire a une frequence (212) for
subsampling said sampled data lu-        d'6chantillonnage telle que cela
produise une minance signal in a ratio of one to five and   20   r6duction
de taille dans ladite image auxillaire; means (262,272) for subsampling
each of said       et first and second sampled data color difference
un moyen (38) pour combiner sslective- signals in a ratio of one to ten.
ment le signal video principal au signal 4chan- tillonne produit, produit
pour visualiser l'image 15. The apparatus set forth in Claim 10, 11, 12, 13
25  auxiliaire developpee a partir du signal auxilial- or 14, wherein the
source (10) of auxiliary         re comme ladite incrustation; caractdris4
en ce signals provides a chrominance reference sig-       que nal component
and said predetermined sample            la source (10) du signal vid6o
auxillaire rate is four times the frequency of the chromin-    prodult un
signal de donnde 6chantillonn~e ance reference signal component.
30       ayant une frequence pr6determin~e d'6chantil- lonnage, et
caract6ris6 par 16. The apparatus set forth in Claim 15,
un moyen de developpement (14) qui wherein said main video signal includes
a hori-    sous-chantillonne le signal de donnee auxilial- zontal line
synchronizing signal component;        *re 6chantillonn6e a un rapport de
un a N, oO and                                        36       M est un
nombre reel plus grand que deux, et said providing means (20,22,26,34,36)
in-           un moyen de production (20, 22, 26, 34, cludes
36) qul produit le signal de donnede chantillon- means (710,712) responsive
to the hori-         n~e auxillaire sous-6chantillonnM  a une fr6- zontal
line synchronizing signal component of       quence d'dchantillonnage qui
est sensiblement said main video signal for developing a clock   40  M/N
fols  ladite frequence  pr6determin~e signal (RCLK) having a frequency
substantially     d'6chantillonnage pour produire une reduction equal to
three-fifths times said predetermined     de taille de 1/M, oO M est Un
nombre entier sample frequency and locked in phase with the       plus
important que un et plus faible que N. horizontal line synchronizing signal
component of said main video signal, the subsamples sig-  45  2. Appareil
selon la revendication 1 comprenant nals being provided, for display, by
the provid-    de plus ing means synchronously with said clock sig-
un moyen de traitement de signaux verti- nal.
caux (16) pour reduire le nombre de lignes horizontales dudit signal de
donnde dchantil- 17. The apparatus set forth in any one of Claims   50
lonnee auxiliaire d'un rapport de un A M, M 10 to  16, wherein the
providing  means            dtant un nombre antler superieur a un et plus
(20,22,26,34,36) includes means (34) for sepa-     faible que N; rating the
combined subsampled auxiliary lu-          et en ce que le moyen de
production (20, minance and chrominance signals, and                22, 26,
34, 36) prodult le signal de donnde means (36) for processing the separated
55    6chantillonnee auxiliaire sous-6chantillonn6 A auxiliary luminance
and chrominance signals to      ladite frequence sensiblement 6gale a MIM
produce red, green and blue color signals.         fois ladite fr6quence
predeterminde d'4chantil- lonnage pour produire la reduction de taille de
17    33                EP 0 200 330 B1                    34 1/M dans les
dimensions verticale et horizonta-   signal video auxiliaire de donnee
echantillon- le de ladite image auxiliaire.                    neeproduit
un signal qui contient une compo- sante de r6ference de chrominance ayant
une 3. Appareil selon la revendication 2, oO le moyen     frequence
pr6d6termin6e et de traitement de signaux vertlcaux (16) r~duit   5
ladite frequence predetorminee d'4chantil- 



le nombre de lignes horizontales par le rapport   tonnage est sensiblement
egale a K fois la de un a M on combinant des groupes de M
frequence de ladite composante de r6ference lignes.
de chrominance of) K est un nombre entler supdrieur A 1. 4. Appareil selon
la revendbcation 2 ou 3, ob lo  tO moyen de traitement de signaux verticaux
(16)  9. Appareil solon la revendication 8 oO: comprend:
ladite source (40) du signal vidlo principal un moyen formant memoire (328;
330)            prodult une composante de synchronisation ayant un nombre
suffisant de bits pour conte-     horizontale; et nir les echantillons qui
representent une por-  15    ledit moyen de production (20, 22, 26, 34,
tion d'une ligne horizontale dudit signal de      36) comporto donnee
echantillonn6o auxiliaire;                     un moyen (710, 712)
repondant a ladite un moyen (310) couple audit moyen for-
composante de synchronisation horizontale du- mant memoire pour soustraire
les 6chantillons     dit signal vid6o principal pour developper un produits
par ledit moyen formant m6moire des  20  signal d'horloge (ROLK) dont la
frequence est echantillons dudit signal de donnee echantil-
sensiblement egale a M/N fois ladite frequence lonnee auxillaire pour
dcvelopper des echantil-   predeterminee d'echantillonnage et verrouileo
Ions de difference;                               on phase sur la
composante de synchronisa- un moyen de calibrage d'dchantilons (320)
tion horizontale dudit signal video principal; coupIl audit moyen de
soustraction pour multi-  25   ladite donnee echantillonn6e  auxiliaire
plier les 6chantillons de difference produits par  sous-echantillonnee
dtant produite  par le ledit moyen de soustraction, par un factour de
moyen de production en synchronisme avec callbrage, pour d6velopper des
echantillons ca-   ledit signal d'horloge (RCLK) (Figure 7). Ilbres de
difference; et un moyen (322, 324) couple audit moyen   3o  10. Appareil
pour visualiser une Image auxillaire formant m6moire (328, 330) ot audit
moyen de      d6veloppee a partir des signaux auxillaires en calibrage
d'echantillons (320) pour additionner   tant qulncrustation dons une image
principals lesdits echantillons calibres de difference avec  developpeo &
partir du signal principal dons un des echantillons dudit moyen formant
m6moire      disposiif de visualisation de tel6vislon a et pour stocker les
echantiflons addltionn6s   35  image-dans-ltimage comprenant une source
dons ledit moyen formant memoire (328, 330).      (40) d'un signal video
principal, une source (10) d'un signal auxillaire de luminance et d'un 5.
Appareil selon la revendication 4 tant qu'elle     signal auxiliaire de
chrominance, chacun des- est dependante de la revendicatlon 3, ob), pour
dits signaux ayant des portions horizontales chaque groupe de M lignes, le
moyen de   40       successives, lappareRl comprenant: callbrage
dechantillons (320) produit M fac-          un moyen (14, 16, 18) r6pondant
aux si- teurs de callbrage associes A des lignes res-     gnaux auxillaires
pour developper des signaux pectives d'6chantillons de dlfference du grou-
de donnee 6chantillonn6e auxillaire en dchan- pe.
tillonnant les signaux auxiliaires et (20, 22, 26, 45      34, 36) pour
produire, pour une visualisation on 6. Appareil solon I une quelconque des
revendl-       tant quo ladite incrustation, lesdits signaux de cattons
pr6cedentes oi N est egal A 5 et M est    donnee echantillonnee auxillaire
& une fr6quen- 6gal&3.                                           co
d'6chantillonnage tello quo cola produlse une r6ductbon de taille de limage
auoiliaire, et 7. Appareil solon la revenidication 6 lorsqu'elle est  so
un moyen (38) pour combiner sleictive- dependante de la revendication 5, ou
les fac-     ment le signal vIdeo principal au signal 6chan- tours de
calibrage sont 1, 112 et 3/8 pour les    tillonne prodult afin de
visualiser l'image auxi- premiere, deuxieme et troisleme lignes des
liaire en tant quo ladite incrustation, caract*ris6 echantillons de
diff6rence, respectivement, du    on ce quo groupe.
55         les signaux auxilialres de luminance et de chrorninance sont des
signaux de donnee 8. Appareil solon Ilune quelconque des revendi-
6chanfillonnde ayant une fr~quence pred~ter- cations precedentes ot) ladite
source (10) du     minee dechantillonnage; ledit signal de lumi- 18
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nance de donnee 6chantillonn6o auxiliaire a       donn6e echantillonn6e
auxillaire; une largeur de bande predeterminde et ledit           un moyen
(310) couple audit moyen for- signal de chrominance de donnee echantillon-
mant memoire pour soustraire des dchantillons n6e auxiliaire a une largeur
de bande a peu       produits par ledit moyen formant memolre des pres
egale A 1/L fois ladite largeur pr~determi-   5  echantillons dudit signal
de donnee echantil- 



nee de bande, L etant un nombre entier sup6-      lonnee auxiliaire afln de
developper des 6chan- rieur a 1 et de plus caracterlse par
tillons de difference; un moyen de developpement (14, 16, 18)            un
moyen de calibrage d'echantillons (320) comprenant
coupK6 audit moyen de soustraction pour multi- un moyen de traitement
horizontal de   tO      plier lese chantillons de difference produits par
l'image auxilialrs (14) couple A ladite source    ledit moyen de
soustraction par un facteur de (10) de signaux de donnee 6chantillonnde
auxi-    calibrage afln de developper des echantillons Hlaire et qui
sous-echantillonne ledit signal de  calibr~s de diff6rence, et luminance de
donn6e 6chantillonn~e auxillaire         un moyen (322, 324) coupl6 audit
moyen a un rapport de un a M et sous-echanfillonns   15  formant memoire
(328, 330) et audit moyen de ledit signal de chrominance de donn6e 6chan-
calibrage d'dchantillons (320) pour additionner tillonnee auxiliaire a un
rapport de un a la      lesdits echantillons calibres de difflrence avec
quantit6 L fois N. N 6tant un nombre entler       des echantillons dudit
moyen formant memolre sup6rieur a deux,                                 et
pour stocker les echantillons addltionnds un moyen de traitement de signaux
verti-  20   dans ledit moyen formant memoire (328, 330). caux d'image
auxiliaire (16) qui reduit le nom- bre de lignes dans lesdits signaux
auxiliaires  1$ Appareil solon la revendication iO, 11 ou 12,
sous-echantllonnes par un rapport de un a M,     oO L est egal A 4, M est
egal a 3 et N est egal M 6tant un nombre entier positif inferleur a N,
5. et                                        25 un moyen de combinalson de
signaux         14. Appareil solon la revendication 13, obi le signal
auxilialres (18) coupl6 audit moyen de tralte-    de chrominance comprend
des premier et se- ment de signaux verticaux d'image auxiliaire      cond
signaux de diffirence de couleurs et le pour combiner des echantiflons
respectifs des-    moyen de traltement do signaux horizontaux dits signaux
de luminance et de chrominance   3o  d'image auxiliaire (14) comprend de
plus un auxillaires sous-6chantillonnes a un rapport de   moyen (250, 260,
270) pour ddvelopper des L  un ; et par
premier et second signaux de diffdrence de un moyen de production (20, 22,
26, 34,        couleurs de donnee 6chantillonnee represen- 36) qul prodult
chacune des portions de ligne     tant, respectivement, lesdits premier et
second horizontale desdits signaux sous-6chantillon-   36  signaux de
difference de couleurs, chacun nds, pour une visualisation en tant qu'une
in-    ayant une frequence d'dchantillonnage sensi- crustation dans une
portion d'une ligne hori-     blement egale a la moitie de ladite frequence
zontale respectivement differente dudit signal    pr6determines
d'6chantillonnage et un moyen principal, a une frequence sensiblement egale
(212) pour sous-echantillonner ledit signal de a MIN fois ladite fr~quence
pr6d~terminee   40    luminance de donnee dchantillonnre a un rap-
d'4chantillonnage pour produire une r6duction     port de un A cinq et un
moyen (262, 272) pour de taille de 1/M A la olas dans les dimensions
sous-6chantillonner chacun desdits premier et verticale et horizontale de
ladite image auxiliai-  second signaux de dlfference de couleurs re.
6chantillonnds a un rapport de un A dix. 45 11. Appareil solon la
revendication 10, o0  le    16. Appareil solon la revendication 10, 11, 12,
13 moyen de traitement de signaux verticaux (16)     ou 14, oO la source
(10) de signaux auxiliaires reduit le nombre de lignes horizontales par le
produit une composante de refdrence de chro- rapport de un a M en combinant
des groupes        minance et ladite fr6quence prdd6torminde de M lignes. -
so      d'echantillonnage est egale a quatre fois la fr6quence de la
composante de ref~rence de 12. Appareil salon la revendicatlon 10 ou 11, ob
le   chrominance. moyen de traitement de signaux verticaux (16) comprend:
16. Appareil solon la revendication 15, ob ledit un moyen formant m6moire
(328; 330)  65        signal vid6o principal contient tne composante ayant
un nombre suffisant de bits pour conte-     de synchronisation horizontale;
et nir les 6chantillons qui reprdsentent une por-       ledit moyen de
production (20, 22, 26, 34, tion d'une ligne horizontale dudit signal de
36) comprend 19                        I I~lIIJ iiii 111111 HEl 111 11 1111
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moyen (710, 712) r6pondant a la corn-       bestimmten Abtastrate liefert
im Sinne einer posante de synchronisation horizontale dudit
Grolenreduzlerung von I/M, wobel M elne gan- signal viddo principal pour
developper un si-      ze Zahl gr6fler als 1 und klelner als N Ist. gnal
d'horloge (RCLK) dont la frequence est 



sensiblement egale aux trois cinquiemes de ia   5   2. Anordnung nach
Anspruch 1, mit elner Verti- fr~quence pr6d~terminde d'echantillonnage et
kalsignalverarbeitungsschaltung (16) zur Ver- verrouiIle en phase sur la
composante de           ringerung der Horizontalzeilenzahl des Zusatz-
synchronisation horizontale dudit signal vid6o     Abtastdatensignals in
einem  Verhaltnis von principal, les signaux sous-4chantillonnes 6tant
1:M, wobel M eine ganze Zahl gr6Der als 1 produits pour la visuallsation
par le moyen de   10  und kleiner als N ist, production en synchronisme
avec le signal             und   wobel  die  Lieferungsschaltung d horloge.
(20,22,24,26,34,36)   das   unterabgetastete Zusatz-Abtastdatensignal mit
elner Rate liefert, 17. Appareil selon lune quelconque des revendi-
die im wesentlichen gleich dem  M/N-fachen cations 10. a 16, ocu le moyen
de production   15  der vorbestimmten Abtastrato ist zur Verringe- (20, 22,
26, 34, 36) comprend un moyen (34)        rung der Gro5e um 1/M sowohl in
der Vertikal- pour separer les signaux combines sous-            als auch
in der Horizontalabmessung des Zu- 6chantillonnes auxilialres de luminance
et de      satzbildes. chrominance, et un moyen (36) pour traitor les
signaux   20  3. Anordnung nach Anspruch 2, be! welcher die auxiliaires
separ6s de luminance et de chromi-    Vertikalsignalverarbeltungsschaltung
(16) die nance afin de produire des signaux de couleur
Horizontalzeilenzahl durch Zusammenfassung du rouge, du vert et du bleu.
von Gruppen aus M Zellen im Verhaltnis 1:M verringert. 25 AnsprUche
4. Anordnung nach Anspruch 2 oder 3, bei wel- cher die
Vertkalsignalverarbeltungsschaltung 1. Anordnung zur Wiedergabe eines
Zusatzbil-          (16) enthalt: des, das aus einem Zusatzsignal als
Einfaigung        eine Speicheranordnung (328,330) fUr eine in das aus dem
Hauptsignal gewonnene Bild  90      genigende Anzahl von Bits zum Speichern
der erzeugt wird, fUr sin Bild-in-Blld-Fernsehwie-     Abtastwerte, welche
einen Horizontaizeilenab- dergabegerat mit eliner Hauptvideosignalquelle
schnitt dos Zusatz-Abtastdatensignals darstel- (40) und einer
Zusatzvideosignalquelle (10) mit   Ion, einer Einrichtung (14), die aus dem
Zu-            eine mit der Speicheranordnung gekoppel- satzvideosignal ein
Zusatz-Abtastdatensignal  3s  to Subtrahlerschaltung (310) zur
Subtrahierung durch Abtastung des Zusatzvideosignals or-         der von
der Speicheranordnung gelieferten Ab- zeugt und (20,22,26,34,36) das
Zusatz-Abtast-     tastwerte von Abtastwerten des Zusatz-Abtast-
datensignal zur Wiedergabe als Einfhgung in        datensignals zur
Erzeugung von Differenzab- die Wiedergabe des Hauptsignals mit einer
tastwerten, solchen Abtastrate liefert, daS das Zusatzbild  4o    eine mit
der Subtrahierschaltung gekoppel- verkleinert wird,
to Abtastwertbemessungsschaltung (320) zur elner Kombinationsschaltung (28)
zur se-.       Multiplizierung der von der Subtrahlerschaitung lektiven
Kombinierung des Hauptvideosignals        gelieferten Differenzabtastwerte
mit einem Be- mit dem gelieferten Abtastsignal zur Wiederga-
messungsfaktor zur Erzeugung bemessener be des aus dem Zusatzsignal
abgeleiteten Zu-  4s   Differenz-Abtastwerte, satzbildes als die
Einfflgung,                        und  eine mit der Speicheranordnung
dadurch gekennzeichnet,                            (328,330) und  der
Abtastwertbemessungs- daO die Zusatzvideosignalquelle (10) ein
schaltung (320) gekoppelte Summierschaltung Abtastdatensignal mit einer
vorbestimmten Ab-      (322,324) zur Summierung der bemessenen tastrate
liefert, und gekennzeichnet durch  50     Differenzabtastwerte mit
Abtastwerten aus der eine Entwicklungsschaltung (14), welche
Speicheranordnung und zur Spelcherung der das Zusatz-Abtastdatensignal in
einem Verhalt-     summierten Abtastwerte in der Speicheranord- nis von 1:N
unterabtastet, wobei N eine reale      nung (328,330). Zahl groler als 2
Ist, und durch     eine     Lieferungsschaltung  5s  5. Anordnung nach
Anspruch 4 In Abh,ngigkelt (20,22,26,34,36), welche das unterabgetastete
von Anspruch 3, bel welcher die Abtastwertbe- Zusatz-Abtastdatensignal mit
einer Abtastrate      messungsschaltung (320) far jede Gruppe von von Im
wesentlichen dem WN-fachen der vor-         M Zeilen M Bemessungsfaktoren
liefert, die 201 Ell il ll  ll    39                 EP 0 200 330 B1
40 entsprechenden Zeilen der Differenzabtastwer-       stellung des
Zusatzbildes als Einfligung, da- te der Gruppe zugeordnet sind.
durch gekennzelchnet, daR die Zusatz-Leuchtdichte- und -Farbsignale 6.
Anordnung nach einem der vorstehenden An-           abgetastete
Datensignale mit einer vorbe- 



sprOche, be! welcher N = 5 und M = 3 ist.           a stimmten Abtastrate
sind, daB das Zusatz-Abtastdaten-Leuchtdichte- 7. Anordnung nach Anspruch 6
in Abhanglgkeit           signal eine vorbestimmte Bandbreite hat und von
Anspruch 5, wobel die Bemessungsfakto-         das
Zusatz-Abtastdaten-Farbsignal eine Band- ren 1, 1/2 und 3/8 fir die erste,
die zweite bzw.   breite von etwa gleich dem  1L-fachen der die dritte
Zeile der Dlfferenzabtastwerte der  lO   vorbestimmten Bandbrelte hat,
wobei L eine Gruppe sind.                                        ganze Zahl
groler als I Ist, und weiterhin gekennzeichnet durch 8  Anordnung nach
einem der vorstehenden An-               sine Entwicklungsschaltung
(14,16,18) mit sprOche, be! welcher die Abtastdaten-Zusatzvi-         einer
mit der Hilfsabtastdatensignalquelle deosignalquelle (10) ein Signal
liefert, welches   75  (10) gekoppelte Zusatzbild-Horizontalverarbei- eine
Farbbezugssignalkomponente mit elner           tungsschaltung  (14), welche
das  Zusatz- vorbestimmten Frequenz enthalt, und daB die
Abtastdaten-Leuchtdichtesignal in ein VerhAIt- vorbestimmte  Abtastrate  im
wesentlichen          nis von 1 :N unterabtastet und das Zusatz- gleich K
mal der Frequenz der Farbbezugssi-         Abtastdaten-Farbsignal in einem
VerhAltnis von gnalkomponente ist, wobei K eine ganze Zahl  20     1 zur
Grdoe L mal N unterabtastet, wobei N grofler als 1 ist
eine ganze Zahl gr68er als 2 ist, elner
Zusatzbild-Vertikalsignalverarbei- 9. Anordnung nach Anspruch 8, bel
welcher die          tungsschaltung (16), welche die Zellenzahl in
Hauptvideosignalquelle   (40)       eine            den unterabgetasteten
Zusatzsignalen um ein Horizontalzeilen-Synchronsignalkomponente  25
VerhAltnIs von 1 :M reduzlert, wobei M eine liefert   und    die
Lieferungsschaltung         positive ganze Zahl kliiner ale N let, und
(20,22,26,34,36)  eine   Taktsignalschaltung           einer mit der
Zusatzbild-Vertikalsignalver- (710,712)   enthaIt,   welche   aus   der
arbeitungsschaltung  gekoppelte  Zusatzbild-
Horizontalzeilen-Synchronsignalkomponente           Kombinationsschaltung
(18) zur Kombinierung des Hauptvideosignals sin Taktsignal (RCLK)   30
entsprechender Abtastwerte der unterabgeta- mit elner Frequenz erzeugt, die
Im wesentli-        steten Zusatz-Leuchtdichte- und -Farbsignale chen
gleich M/N mal der vorbestimmten Ab-           in elnem Verhlltnis L:1,
tastfrequenz ist und phasensynchron mit der            und  durch  sine
Ueferungsschaltung Horizontalzellen-Synchronsignalkomponente
(20,22,26,34,36), welche jeden der Horizontal- des Hauptvideosignals ist,
und daO die unter-  35   zellenabschnitte der unterabgetasteten Signals
abgetasteten Zusatz-Abtastdaten von der Uefe-       zur Darstellung ais
Einfagung in einem ent- rungsschaltung synchron mit dem Taktsignal
sprechenden anderen Horizontalzeiienabschnltt (RCLK) gellefert werden (Fig.
7).                   des Hauptsignals und mit einer Rate, die gleich dcem
M/N-fachen der vorbestimmten Ab- 10. Anordnung zur Darstellung eines aus
elnem   40     tastrate Ist, Iiefert im Sinne einer Groten-redu-
Zusatzsignal als Einfogung in ein aus einem         zierung von 1/M sowohl
in der Vertikal- als Hauptsignal erzeugten Hauptbild abgeleiteten
auch In der Horizontalabmessung des Zusatz- Zusatzbildes in einer
Bild-in-Bild-Femsehwie-       bildes. dergabselnrichtung mit elner
Hauptvideosignal- quelle (40). alner Quelle (10) eines Zusatz-  4s  11.
Anordnung nach Anspruch 10, bei welcher die Leuchtdichtesignals und sines
Zusatz-Farbsi-        Vertikalsignalverarbeitungsschaltung  (16) die gnals,
von denen jedes aufeinanderfolgende          Anzahl der Horizontalzallon
durch Kombinle- Horizontalzeilenabschnitte hat,                    rung von
Gruppen aus M Zeilen im Verhaltnis mit    einer     Entwicklungsschaltung
1:M reduziert. (14,16.18), die aus den Zusatzsignalen durch   60 deren
Abtastung Zusatz-Abtastdatensignale er-   12. Anordnung nach Anspruch 10
oder 11, bei zeugt und (20,22,26,34,36) zur Wiedergabe als       wetcher
die EinfUgung die Zusatz-Abtastdatensignale mit
Verikalsignalverarbeitungsschaltung  (16) ent- einer solchen Abtastrate
liefert, daBl die GrbIe    halt: des Zusatzbildes reduziert wird,
55          sine Speicheranordnung (328;330) mit el- und mit elner
Kombinationsschaltung (38)        ner genOgenden Anzahl von Bits zur
Speiche- zur selektiven Kombinierung des Hauptvideosi-      rung von
Abtastwerten, welche einen Horizon- gnals mit dem gelleferten Abtastsignal
zur Dar-    talzellenabschnitt des  Zusatz-Abtastdatensl- 21l ll l  llll
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gnals darstellen,                                  Steuerung  durch  die
Horizontalzellen-Syn- eine mit der Speicheranordnung gekoppel-
chronsignalkomponente des Hauptvideosignals te Subtrahierschaltung (310)
zur Subtraktion       ein Taktsignal (RCLK) erzeugt, dessen Fre- von aus
der Speicheranordnung gelieferten Ab-      quenz Im wesentlichen glelch 3/5
mal der vor- 



tastwerten von Abtastwerten des Hilfs-Abtast-   5  bestimmten
Abtastfrequenz ist und welches datensignals zur Erzeugung von Differenzab-
phasensynchron mit der Horizontalzeilen-Syn- tastwerten,
chronsignalkomponente des Hauptvideosignals eine mit der
Subtrahierschaltung gekoppel-     ist, wobel die Lieferungsschaltung die
unterab- te Abtastwert-Bemessungsschaitung (320) zur        getasteten
Signale fOr die Wiedergabe syn- Multiplizierung der von der
Subtrahlerschaltung   10  chron mit dem Taktsdgnal Ilefert. gelleferten
Differenzabtastwerte mit einem Be- messungsfaktor zur Erzeugung bemessener
17. Anordnung nach elnem der AnsprUche 10 bis Differenzabtastwerte mit
elnem  Bemessungs-        16, be! welcher die  Lieferungsschaltung faktor
zur Erzeugung bemessener Differenzab-       (20,22,26,34,36) eine
Trennschaltung (34) zur tastwerte                                 is
Trennung der kombinierten unterabgetasteten und  elne  mit der
Speicheranordnung.          Zusatz-Leuchtdlchte- und -Farbsignale und
(328,330) und der Abtastwert-Bemessungs-           eine
Verarbeitungsschaltung (36) zur Verarbel- schaltung (320) gekoppelte
Summierschaltung        tung der getrennten Zusatz-Leuchtdichte- und
(322,324) zur Summierung der bemessenen            -Farbsignale zur
Erzeugung von Rot-, GrUn- Differenzabtastwerte mit Abtastwerten aus der  20
und Blau-Farbsignalen enthalt. Speicheranordnung und zur Spelcherung der
summierten Abtastwerte in der Speicheranord- nung (328,330). 13. Anordnung
nach Anspruch 10, 11 oder 12, bei  26 welcher L = 4, M = 3 und N = 5 ist.
14. Anordnung nach Anspruch 13, bel welcher das Farbsignal eine erste und
eine zweite Farbdif- ferenzslgnalkomponente enthalt und bei wel-  3o cher
die Zusatzbild-Horizontalsignalverarbel- tungsschaltung (14) ferner eine
Schaltung (250,260,270) zur Erzeugung eines ersten und eines  zweiten
Abtastdaten-Farbdifferenzsi- gnals, welche jeweils der ersten bzw. zweiten
35 Farbdifferenzsignalkomponente  entsprechen und jewells elne Abtastrate
von im wesentli- chen der HAIfte der vorbestimmten Abtastrate aufweisen,
sowle eine Unterabtastschaltung (212) zur Unterabtastung des Abtastdaten-
40 LeuchtdichtesIgnals in einem  Verhaltnis von 5:1 und eine
Unterabtastschaltung (262, 272) zur Unterabtastung jedes der ersten und
zwei- ten Abtastdaten-Farbdifferenzsignale in einem Verhaltnis von 1:10
snthalt.               45 15. Anordnung nach Anspruch 10, 11, 12, 13 oder
14, be! welcher die Zusatzsignalquelle (10) eine Farbbezugssignalkomponente
Ilefert und die vorbestimmte Abtastrate das Vierfache der  60 Frequenz der
Farbbezugssignalkomponente betragt. 16. Anordnung nach Anspruch 15, bei
welcher das Hauptvideosignal esne  Horizontakzeilen-Syn-   55
chronsignalkomponente enthdit und die Uefe- rungsschaltung (20,22,26,34,36)
eine Taktsi- gnalschaltung (710,712) enthaIt, welche unter    


