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Description

This invention relates to apparatus for reducing the effect of timing errors In video processing circuitry,
and may be used, for example, to reduce the visibility of timing errors In the inset image of a picture in
picture (PIP) television display system.

in a PIP system, two images from possibly unrelated sources are displayed simultaneously as one
image. The composite image includes a full size primary image and a reduced size secondary image
displayed as an inset. The subjective quality of the inset portion of the composite image may be affected
by timing errors in either the primary or secondary signals.

The timing errors relevant to the present invention occur when either the primary or secondary signal is
a nonstanderd signal. As used in this application, the term nonstandard signa! means a video signal having
a horlzontal line period which may vary in width by, for example, 4ns or more from the horizontal line period
set by the signai standard to which the video signal nominally conforms (e.g. NTSC, PAL, or SECAM).

To understand how these timing errors may affect the insst image, it is helpful to know how the
secondary signal Is processed and displayed. In a conventional PIP display system, the secondary signal is
sampled at Instants determined by a sampling clock signal which, desirably, bears a fixed relationship to
the horizontal line scanning frequency of the secondary signal. To aid separation of the luminance and
chrominance components of color television signals, the sampling clock signal has a frequency that is a
multiple of the chrominance subcartier frequency which Is itself 8 harmonic of one-half the horizontal line
scanning frequency. This sampling clock signal may be developed by a phase locked loop which locks the
clock signat to the color reference burst component of the composite video signals.

The secondary signals are separated into their component parts, generally a luminance signal and two
color difference signals, and then subsampled both vertically and horizontally to develop signals which
represent a reduced-size image. The lines of samples taken during one fisld of the secondary signal are
stored in a memory. These samples are then read from the memory for display using a clock signal which
is desirably related to the horizontal line scanning frequency of the primary signal.

When the secondary signal originates from a video tape recorder (VTR), video disk player or home
computer, the frequency of the color burst signal may be relatively stable while the frequency of the
horizontal line scanning signal may vary significantly from line to line. This variation may be caused by
stretching of the tape, defects in the disk, motor speed variations in either the VTR or disk player, or
inaccuracies in the frequencies used by the home computer. Since the sampling clock signal is locked to
the burst signal, corresponding sampling points on successive lines may be shifted or skewed relative to
sach other. When these lines of samples are displayed in synchronism with the primary signal, the
corresponding samples do not line up vertically. Consequently vertical ines in the inset image may appear
Jagged, if the timing errors randomly change the period of the horizontal sync signal, or tilted if thers is a
fixed error in the horizontal sync period. Assuming a 3:1 reduction in the secondary image, a timing
difference of 12ns or more in successive horizontal line periods of the secondary signal may produce
noticeable skew distortion in the inset image.

Timing errors in the primary signals change the relative time difference between primary horizontal
sync pulses, which define the edges of the primary image, and the first samples in lines of the inset Image.
Primary signal timing errors that cause the perlods of successive horizontal sync pulses to vary from the
applicable signal standard by 4ns or more may produce noticeable skew distortion in the inset image. This
distortion causes the entire inget image to appear jagged or tilted.

To gain a better understanding of skew and the methods which may be used to compensate for it,
consider the waveforms shown in FIGURE 1. The wavsform A represents a portion of one horizontal line of,
e.g. luminance signal, including the horizontal synchronizing pulse (note the waveforms of FIGURE 1 are
not drawn to scale). Waveforms B, C and C' represent sampling (system) clock waveforms. The pulses of
waveform B are assumed to occur at the points in time that a subcarrier locked clock, locked to a standard
signal, would occur. Put another way, if waveform A corresponds to n lines of an image, then waveform B
reprasents the desired sampling (system) clock for each successive line, i.8. without skew. A clock signal
having constant skew may also be desirable. In either a zero skew or a constant skew system, the sampling
clock pulse r always occurs at the same point in time relative to the HSYNC pulse. This point in time is
represented by the sample S2 on waveform A. Waveform C rspresents a subcarrier locked clock which
exhibits a degree of skew. The number of pulses per line perlod contained in waveform C may not be
constant from (ine-to-fine. Generally, the difference in the number of whole clock pulses in & line period can
be compensated for in the phase locked ioop which generates the horizontal synchronizing signal. The
sampling phase error (skew) which is a fractional portion of a clock period, however, may only be corrected
by operation on the samples themseives or on the sampling clock signai.
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The present invention is embodied in apparatus which compensates for timing errors In a first video
signal relative to a second, stored video signal. This apparatus Includes circuitry for measuring the time
interval batween a horizontal synchronizing puise of the first signal and a pulse of the clock signal which
controls the retrieval of the second signal. The apparatus further includes clrcuitry which changes the timing
of the second signal relative to the horizontal sync component of the first signal, to compensate for any
varlations in the measured {ime intervals from line-to-line.

One method of correction is to adjust the sample values on a line-by-line basis so that the adjusted
samples conform to samples that would be taken by a clock with zero skew or with some constant skew.
For example, the sampie values generated by the clock signal of waveform C may be adjusted to equal or
approximats corresponding sample valuss that would be generated by the clock signal of waveform B. In
the FIGURE 1, clock pulse r' of waveform C is assumed to correspond to clock pulse r of waveform B.
Clock pulse r' is advanced in time or skewed by one-half of one clock period, TS, with respect to clock
pulse r. Clock pulse r' generates a sample value S1. Desirably, clock pulse ' should occur coincident with
clock pulse r and generate the sample valus 82.

Replacing the sample taken coincident with clock puise r' with a sample having a value approximately
equal to S2 effectively advances the timing of the signal taken with the sampling clock signal C so that it
matches the signal which would have been taken had the zero-skew sampling clock signal B been used.
Neglecting the complications of chrominance decoding, an alternative method of skew correction is to
adust the phase of the sampling clock signal on a line-by-line basls so that it approximately matches the
phase of the desired clock signal B or some other clock signal which exhibits equal skew from line to line.
The waveform C' represents the clock signal C delayed an amount of time substantially equal to the skew.
Samples taken with this delayed clock signal approximate samples taken with the desired clock signal, B.

The first skew corraction method may be used to correct skew errors in the secondary signal since it
does not affect the phase of the sampling clock signal. [t is recalled that the phase of this clock signal
cannot be changed without affecting the processing of the secondary chrominance signal components. The
second skew corraction method may be used to compensate for skew errors in the primary signal when the
samples representing the separated fuminance and color difference signal components of the secondary
irmage are retrieved from the secondary field memory for display.

Iﬂ th_e accompanying drawings:

FIGURE 1 is a timing diagram useful in describing skew and methods of skew correction.

FIGURE 2 is a block diagram of a PIP television display system incorporating the present invention.

FIGURE 3 is a block diagram of a digital PIP television display system incorporating the present
invention.

FIGURES 4 and 5 are a block diagrams showing skew correction circuitry which may be used in the
display devices shown in FIGURES 2 and 3. ’

FIGURE 8§ is a block diagram of alternative skew correcting apparatus which may be used in the display
devices shown in FIGURES 2 and 3.

in the drawings, broad arrows represent busses for multiple-bit parallel digital signals and line arrows
represent connections carrying analog signals or single bit digital signals. Depending on the processing
speed of the devices, compensating delays may be required in certain of the signal paths. One skilled in
the art of digital signal processing circuit design would know where such delays would be needed in a
particular system, )

FIGURE 2 is a block diagram of a PIP display device in which the primary signal is processed using
conventional analog apparatus and the secondary signal is processsd digitally. This circuitry uses a single
clock signal, synchronized to the secondary burst signal, both for sampling and processing the secondary
signal and for displaying the seceondary image as an inset in the main image.

A source of primary composite video signals 10 applies the primary video signals to a Y/C separation
fitter 12. Filter 12, which may include conventional low-pass and high-pass fiiters, separates the composite
video signals Into primary luminance signals, Ye, and primary chrominance signals Ce. The primary
luminance and chrominance signals are applied to a primary chroma/luma processor 14 which may include,
for example, band shaping filters for peaking the high frequency components of the luminance signais 1o
develop a signal Y'» and a chrominance signal demodulator for deriving the baseband coior difference
signals (R-Y)p and (B-Y)p from the primary chrominance signals, Cp. The signals Yp, (R-Y)p.and (B-Y)r are
applled to a matrix 16 which combines the signals to develop the color signals Re, Gp and Be. These
signals are applied to one set of signal input terminais of an analog multiplexer 26, the output of which
drives a cathode ray tube (CRT) 28. The color signals Rg, Gs and Bg developed from the secondary signal
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are applied to a second set of signal input terminals of the multipiexer 28. These signals are developed by
apparatus described below.

A source of secondary composite video signals 50, which may include the tuner, IF amplifier and video
detector of a conventional color television receiver, provides secondary composite video signals to an
analog-to-digital converter (ADC) 52. ADC 52 samples and digitizes the secondary composite video signals
at Instants determined by the sampling clock signal CK. A phase-locked-loop (PLL) 58, described betow,
generates the signal, CK, which has a frequency 4f; substantially equal to four times the chrominance
subcarrier frequency, f.. The signal CK is phase locked to the color synchronizing burst component of the
secondary video signals.

ADGC 52 provides digitized secondary video signals to a Y/C separation filter 54. Filter 54 may be a
conventional digital filter having a clock input terminal coupled to receive the signal CK. Filter 54 may
include, for example, an FIR filter which passes the chrominance signal components of composite video
signal to the relative exclusion of luminance signal components and a subtracter for subtracting the
chrominance signal components from the composite signal to develop luminance signal components.

ADC 52 also provides secondary composite video signals to & deflection processing unit (DPU) 60,
which Includes sync separator circuitry 58 and skew error measuring circuitry 59. The sync separator
circuitry 58 and skew measuring circuitry 59 in the illustratead embodiment are components in a phase-
locked-loop which produces a horizontal synchronizing signal, SHS, that is phase-locked to the horizontal
synchronizing signal component of the secondary signal. Sync separator circuitry 58 applies the signal SHS
and & digital value (HSP) containing an integer part and a fractional part representing the period of the
signal SHS In units of one-sixteenth of the sampling clock period (1/18 Ts). The sync separator circuitry 58
also develops the vertical synchronization signals, SVS, and a burst gate signal, BG, from the digitized
secondary composite video signals. The burst gate signal, B3, and the separated chrominance signals from
filter 54 are applied to PLL 56. PLL 58 is, for example, a clrcuit similar to that described in U.S. Patent US-
A-4,291,332 entitled "Phase Locked Circuit™ which is hereby incorporated by reference.

The clock signal CK and the secondary horizantal sync signal SHS are applied to the skew measuring
clrcuitry §9. Exemplary skew measuring circuitry 59 accumulates the fractional part of the horizontal skew
period values, HEP, provided by the sync separator circuitry 58 to develop a secondary skew signal, SSK.
The integer part of the signal SSK is fed back to the sync separator circuitry 58, where it is used in the
phase-locked-loop to update the horizontal sync period measurement. The fractional part of the signal SSK
Is retained in the accumulator of the skew measuring circuitry 59 and applied as skew values to the skew
correcting circuitry 62. As used in the present embodiment, the fractional part of the signal SSK represents
the time interval betwaen the center of the respective phase locked horizontal sync pulse and the leading
edge of the clock pulse which occurs immediately before the center of the respective horizontal sync pulse.
This interval is measured with a resolution substantiailly equal to one-sixteenth of the period of the signal
CK. The sync separator circuitry 58 and the skew measuring circuitry 59 can be the type contalned in the
integrated circuit DPU 2532 manufactured by ITT Intermetall GmbH and which is described at pages 47-72
of the data book "Digit 2000 NTSC Double-scan VLS! Digital TV System™ edition 1985/5 of ITT Intermetall,
Freiburg, W. Germany.

Exemplary skew error correcting circuitry 62 is shown in FIGURE 4. This circuitry intsrpolates between
successive Input samples to provide output samples that are substantially equivalent to the samples which
would have besn taken synchronous with a sampling clock signal having zero skew. The circuitry shown in
FIGURE 4 may be divided into two parts, a linear interpolator and a correction circuit. Luminance samples
Ys are applied to a delay element 410, which delays the samples by one period of the clock signat CK. The
delayed samples are applied to a multiplier 412 which scales the samples by a factor K. The factor K may
be a value between zero and one and is provided by a read only memory (ROM) 424 in response to the
secondary skew signal SSK. Luminance samples Yy are also applied to a multiplier 414 which scales these
undslayed samples by & factor 1-K, aiso provided by ROM 424. The samples provided by the multipliers
412 and 414 are summed in adder 416, :

The samples provided by adder 418 are linearly interpolated samples. If the frequency components of
the sampled signals Yg are an order of magnitude or more lower than the sampling frequency, the apparent
delay of the interpolated samples Is given by the product KTs, where Tg is the period of the sampling clock
signal CK. As the frequency components of the sampled signals approach the sampling fraquency,
however, the amount by which Ys appears to have been delayed becomes a function of the levels of its
higher frequency components as well as of K. The correction circuit, which includes filter 422, multipiler 428
and adder 420 compensates for the frequency induced delay components. Luminance signals Yg are
applied to the filter 422 which has the transfer function Ts22 =-1+Z~1+Z~2-Z™3 expressed in Z transform
notation. The samples provided by filter 422 are scaled by a factor C in multiplier 428. The factor C is
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provided by ROM 424 in response to the secondary skew signal, SSK. The samples developed by adder
416 are applied to a delay element 418 which compensates for the processing time through filter 422,
These delayed samples are then added to the samples from multiplier 428 by an adder 420.

The combination of the linear interpolator and the correcting filter produce signals having an apparent
delay of (1+K)Ts where the signals to be delayed have components with frequencies as high as one-third
of the frequency of the sampling clock signal. In the NTSC system, for example, where the sampling clock
frequency is approximately 14.3 MHz this skew correcting circuit provides uniformly spaced delays for
luminance signals which may have frequency components up to 4.2 MHz. TABLE | defines the contents of
ROM 424 1o achieve delay steps of one-sixteenth of a sampling clock period.

TABLE I
DELAY TOTAL

SSK K i-x € _ CHANGE DELAY
15 1/16 15/16  1/32 Tg/16 17T5/16
14 2/16 14/16  1/32 2T¢/16 18T¢/16
13 3/16 13716  2/32 3T¢/16 19T./16
12 4/16 12/16  2/32 4T /16 20T¢/16
11 5/16 11/16  2/32 STs/16 217./16
10 6/16 10/16  3/32 6To/16 227./16
9 7/16 9/16 3/32 7Tg/16 23Tg/16
8 8/16 8/16 3/32 8Tc/16 24T /16
7 9/16 7/16 3/32 9T4/16 25T./16
6 10/16 6/16 3/32 10Tg/16  26Tg/16
5 11/16  5/16 3/32 11T/16  27T./16
4 12/16  4/16 2/32 12Tg/16 28T /16
3 13/16  3/16 2/32 13Tg/16 29T /16
2 14716  2/16 1/32 14Tg/16  30Tc/16
1 15/16  1/16 1/32 15T/16  31T./16

0 1 0 0 Tg 2T

The sampies provided by this skew correcting circuit 62 have apparent delays of between 17Tg¢/18 and
2Tg. The delay is only apparent because the actual timing of the samples has not been changed. The skew
corracting circuit 62 adjusts the sample values in each line of secondary luminance signals so they appear
to have been generated using a sampling clock signal which had negligible skew.

The chrominance samples provided by Y/C separation filter 54 are applied to delay element 83 which
provides a two sample period delay to compensate for the delay through the skew correcting circuitry 62.
Because the chrominance signal has a smaller bandwidth than the luminance signal and because the eye is
léss sensitive to color transitions than to changes In brightness, skew errors in the chrominance signal are
not as noticeable as skew errors in the luminance signal. Accordingly, the apparatus shown in FIGURE 1
does not correct skew arrors in the chrominance signal. It will be appreciated, however, that delay element
63 may be replaced with a skew correcting circuit similar to circuit element 62.

The luminance samples from skew correcting circuitry 62 and the chrominance samples from dslay
slement 63 are applied to a secondary chroma/luma processor 84. Processor 64 may include, for example,
an FIR band shaping fiiter for peaking the frequency spectrum of the digital luminance signals to provide a
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modified secondary luminance signal Ygr and a digital chrominance demodulator for developing samples
which represent the baseband secondary color diffarence signals (R-Y)s and (B-Y)s.

The signals ys', (R-Y)s and (B-Y)g are applied to PIP field memory 68 where they are subsampled and
stored under control of the write addrass generator circuitry 70. Memory 68 may be a conventional random
access memory having a sufficient number of storage cells to hoid one field of the subsampled secondary
signal. This memory may be organized as three separate fleld memories, one for the luminance signal and
one for each of the two color difference signals, or it may be organized as a single field memory with the
sampled luminance and color difference signals combined inte a single sampled signal. For exampls, these
signals may be combined by alternately concatenating samples of the two color difference signals to
samples of the luminance signal.

Data from the secondary chroma/fluma processor 64 is wrltten into the fieid memory 88 under control of
the memory address generator circuity 70. The circuitry 70 develops write address signals, WADDR, and
other control signals WCS, as may be needed from the clock signal CK, and the secondary vertical and
horizontal sync signals SVS and SHS respectively. The write address generator circuitry 70 operates to
subsample the secondary signal in, for example, a three-to-one ratio both vertically and horizontally by
providing address values and control signals for the memory 68 at appropriate times.

Samples representing lines of the subsampled secondary image are read from the PIP field memory 68
under control of the read address generator circuitry 24. The signals applied to circuitry 24 are the primary
vertical and horizontal sync signals, PVS and PHS respectively, and a skew corrected clock signal CK', The
clrcuitry 24 may for example, count pulses of the horizontal sync signal, PHS, relative to the vertical sync
pulses, PVS, and pulses of the signat CK' relative to the primary horizontal sync pulses to determine when
to initiate read operations for the memory 68 and when to switch the multiplexer 26 between providing
primary and secondary drive signals to the display device 28. Read address generator 24 provides a read
address signal, RADDR, and read controf signals RCS, to the field memory 68 and a primary/secondary
image selection signal, P/S to the multiplexer 28,

The write address generator circuitry 70, read address generator circuitry 24 and field memory 68 are
known per se and, so, are not described in detail. Exemplary circuitry for subsampling, storing, and
retrieving the signal which produces the insert image is described in the U.S. Patents US-A-4,249,213
entitled "Picture-in-Picture Televsion Receiver” and US-A-4,139,860 entitled "Television Receiver Equipped
for Simultaneously Showing Several Programs.”

The Read address generator 24, it is recalled, operates in synchronism with the skew correctad clock
signal CK'. This signal is generated as follows. Primary composite video signals from source 10 are applisd
to an ADG 17 which is clocked by the signal CK provided by the PLL 58. ADC 17 applies the sampled
primary composite video signals to a DPU 20. DPU 20, which includes sync separator 18 and skew
measuring circuitry 19 may be identical to the DPU 80 described above. The sync separator 18 develops
the primary vertical sync signal, PVS, and the primary horizontal sync signal, PHS, from the primary
composite video signals. The signal PHS, the horizontal sync period value HSP, and the clock signal CK are
applied to the skew measuring circuitry 19. Circuitry 19 is functionally identicel to the skew measuring
circuitry 59 described above. it measures the time difference between the center of each pulse of the signal
PHS and the leading edge of the immediately precsding puise of the clock signal CK. The fractional part of
the signal, PSK, provided by the skew measuring circuitry 19 Is a four bit value indicating the skew for each
primary horizontal scan line in units of one-sixteenth of the period of the clock signal CK. The intager part of
the signal PSK is applied to the sync separator 18 as st forth above in reference to DPU B0. The fractional
part of the signat PSK and the signal CK are applied to the skew correcting circultry 22. Circuitry 22 may be
& programmable delay element similar to that shown in Figure 5.

In Figure 5, the clock signal CK is applied to the input termnal of an inverter Iy which is the first inverter
in a chain of thirty series-connected inverters. The inverter chain is organized as fifteen pairs of Inverters, 11
and [1' through lis and hs'. The input terminal to the inverter |y and the output terminals of all of the pairs,
Le. ', I2" ..Iis' are connected to respectively different data input terminals of the multiplexer 500. The
control Input port of multiplexer 500 is coupled to recelve the fractional part of the primary skew signal,
PSK, provided by the skew measuring circuitry 19. Each pair of inverters in the chain has a signal
propogation delay of approximately one-sixteenth of the period of clock signal CK so the output terminals of
each of the pairs provide clock signals delayed by between one-sixtesnth and fiftsen-sixteenths of a clock
period. The muliiplexer 500 Is conditioned by the fractional part of the signal PSK to provide, as its output
signal CK', the signal CK when PSK is zero, the signal at the output terminal of inverter of I'y when PSK is
one, the signal at the output terminal of inverter 12" when PSK Is two, and 80 on, providing the signal at the
output terminal of inverter lis” when PSK is fifteen. Accordingly, the signal CK' provided by the skew
correcting circuitry 22 Is a clock signal CK delayed by an amount of time approximately aqual to the value
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of the fractional part of PSK times one-sixteenth of the period of the signal CK. As set forth above, in
reference to Figure 1, this signal is a skew corrected clock signal, which is to say a clock signal aligned
with the horizontal sync signal PHS from line-to-line. ’
The samples provided by the memory 88 in synchronism with the skew corrected clock signal CK' are
applied to a digital-to-analog converter (DAC) 72 which is clocked by the skew corrected clock signal CK'.
DAC 72 provides analog signals representing the secondary luminance and (R-Y) and (B-Y) color difference
signals to the matrix 74. Matrix 74 is a conventional analog mafrix which converts secondary luminance and
color difference signals into the color signals Rs, Gs, and Bg for application to the multiplexser 26 as set forth

.above.

The analog multiplexer 26 is controlled by the image selection signal P/S provided by the read address
generator 24 to apply either primary or saecondary signals to the display device 28 to develop composite
PIP images.

FIGURE 8 is a block diagram showing alternative circuitry to corract for skew in the primary signal. This
embodiment uses an interpolation scheme which Is the same as is used to correct for the skew of the
secondary signal. The read address generator circuitry 24’ is clocked by the signal CK but is otherwise the
same as the circuitry 24 described in reference to FIGURE 2. From the clock signal CK and the primary
horizontal and vertical sync signals PHS and PVS, read address generator circuitry 24' develops the read
address signal RADDR and the read control signals RCS which control the reading of the subsampled
secondary luminance and color difference signals from the PIP field memory 88. The luminance samples,
Yss, are applied to skew correcting circuitry 22' which Is responsive to the fractional part of the signal PSK.
Clrcuitry 22' may be identical to the skew correcting circuliry 82 described above in reference to FIGURE 2.
Circuitry 22" interpolates between successive ones of the samples Ygg to provide samples having vailues
representing a signal delayed by the skew value. In other words, substantially the same signal as would be
represented by the samples read from the memory in synchronism with a skew corrected clock signal. The
luminance samples developed by the skew correcting circuitry 22' are applied to a DAC 72". The {(R-Y) and
{B-Y) color differance samples provided by the field memory 68' are applied to the DAC 72' via the
compensating delay elements 802 and 604 respectively. Delay elements 602 and 604 compensate for
processing delay in tha skew correcting circuitry 22'. As set forth in reference to the skew correcting
circuitry 62, only the luminance signals need skew correction since the eye is less sensitive to changes in
color than to changes in brightness. Nonetheless, it is contemplated that the delay elements 602 and 604
may be replaced by skew correcting circuitry similar to the circuitry 22" i skew correction of the color
difference samples is found to be desirable. The DAC 72’ is clocked by the uncorrected clock signal CK but
is otherwise the same as the DAC 72 described with reference to FIGURE 2. DAC 72' provides analog
luminance and color difference signals representing the reduced secondary signal to the matrix 74.

FIGURE 3 is a block diagram of an alternative embodiment of the invention in which both the primary
and secondary signals are processed digitally. A single clock signal, PCK, which is phase locked to the
primary color synchronizing burst signal, Is used for both the primary and secondary processing circuttry.
Since the secondary signals are sampled by a ¢lock which is not phase locked to the secondary color burst
signal, this embodiment of the invention includes circuliry to adjust the phase of the secondary chromin-
ance signals to ensure proper color reproduction.

In the PIP system shown in FIGURE 3, analog composite video signals from a source of primary
composite video signals 310 are applied to an ADC 317. ABC 317 is responsive to the primary burst locked
clock signal PCK to provide digital sampies representing the analog primary video signals. These samples
are applied to a Y/C separation fiiter 312 and to the DPU 320. DPU 320 is, for example, identical to the
DPUs 20 and 80 described above. It provides the primary vertical and horizontal synchronization signals,
PHS and PVS, a primary burst gate signal, PBG, and a signal, PSK, representing the skew of the clock
signal, PCK, relative to the primary horizontal sync signal, PHS, as a proper fraction of the clock period.
The Y/C separation fiter 312, which may be identical to the filter 54, separates the luminance and
chrominance components from the primary composite video signals.

The primary chrominance signals from filter 312 and the burst gate signal PBG from sync separator 318
are applied to the PLL 321. PLL 321, which may contain circuitry identical to that used by the PLL 58,
generates the clock signal PCK having a frequency of substantially 4f, that is phase-locked to the color
burst component of the primary signal.

The primary luminance and chrominance signal components are applied to the primary chromafuma
processor 314. Chromaluma processor 314 provides processed luminance signals and (R-Y) and (B-Y)
color difference signals to the DAC 315. DAC 315 converts the digital luminance and color difference
signals into analog form and applies the analog signals to an RGB matrix 318. Matrix 318 develops the red,
green, and blue cofor signals which represent the primary image, and applies them to a first set of signal
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input terminals of a multiplexer 326. Muitiplexer 326, selects between the color signals representing the
primary image and color signals representing the secondary image, which are applied to a second set of
signal input terminals, to drive the display device 328. Apparatus which generates the color signals for the
secondary image and which generates the selaction signal, P/S, for the multiplexer 328 is described below.

Analog composite video signals from a source of secondary composite video signals 350 are applied to
an ADC 352. ADC 352 is responsive to the primary sampling clock signal PCK for providing samples
representing secondary composite video signals to the Y/C separation filter 354 and to the DPU 360. DPU
360, for example, is identical to the DPUs 20 and 60 described above. It provides the secondary horizontal
and vertical synchronization signals, SHS and SVS respectively. a secondary burst gate signal SBG, and a
signal, S8K, representing the skew of the clock signal PCK relative to the secondary horizontal sync signal
SHS as a proper fraction of the clock period.

Y/C separation filter 354, separates the secondary composite video samples into a luminance signal
compenent and a chrominance signal component. The luminance signal component and the signal $SK
from skew measuring circuitry 359 are applied to skew correcting circultry 362, The circuitry 362 may be
identical to the circuitry described with reference to FIGURE 4. It produces luminance samples having equal
skew from line-to-line relative to the secondary horizontal sync signal SHS. These samples are applled to
the secondary chroma/luma processor 384. The chrominance samples from fliter 354 are applied to the
processor 364 via the delay element 363. Delay element 383 compensates for the processing dslays
incurred by the luminance samples In the skew correction circuitry 362 by delaying the chrominance
samples by two sample periods.

The secondary luma/chroma processor 364 processes the luminance signal and demodulates the
chrominance signal into two quadrature phase related color differsnce signals. In this instance, however, the
color difference signals provided by the processor 364 may not be (R-Y) and (B-Y) signals. The
demodulator in the chroma/luma processor 364 will provide (R-Y) and (B-Y) signals only when the sampling
clock signal has a frequency of 4f, and is phase locked to the color burst component of the secondary
signal. In this embodiment, the sampling clock signal used to develop the secondary samples is phase
locked to the primary color burst component. Since the primary and secondary signals may be from
different sources, there may be phase and frequency differences betwesn their respective color burst
signals. Consequently, there may be phase errors in the demodulated color difference signals provided by
the processor 364 relative to the (R-Y) and (B-Y) phases of the secondary signal. The present embodiment
includes chrominance phase error correction circuitry 365 to detect and correct phase errors in the color
difference signals provided by processor 384. This circuit is not a part of the present invention. Suitable
circuitry 385 may be built by one skilled in the art from the teachings of U.S. Patent US-A-4,558,348, Issued
December 10, 1885, entitled "Digital Video Signal Processing System Using Asynchronous A-to-D Encod-
Ing." Briefly, the circuitry 365 converts the two color difference signals Into a phase angle signal and an
amplitude signal. The phase signal is compared against a reference phase during the secondary burst
interval. The difference between the burst phase and the reference phase is used to correct the phase and
amplitude signals in a closed loop control system. The corrected phase and amplitude signais are then
processed to develop at least two color difference signals (s.g. (R-Y) and (B-Y)).

The phase corrected color difference signals provided by the circuitry 365 and the luminance signal
provided by processor 364 via compensating delay element 367 are applied to the PIP field memory 388.
The PIP fisld memory 368, memory write address generator circutry 370 and memory read address
generator circuitry 324 may be similar to the respective field memory 88, and memory write and read
address generator circutry 70 and 24 of FIGURE 2. The circuitry 370 and 324 are responsive to the clock
signal PCK and skew corrected clock signal PCK' respectively, but otherwise operate identically to the
circuitry described above.

The skew corrected clock signal PCK’ is developed by the skew correction circuitry 322. Circuitry 322,
which may be similar fo the circuliry 22, delays the clock signal PCK by the measured skew value times
one-sixteenth of the period of PCK, to produce a skew corrected clock signal PCK'. It is contemplated that
circuitry configuration similar to that shown in FIGURE 8 may be used,in place of the skew correcting
configuration using circuitry 22,322, to correct for the skew of the primary signal.

The samples provided by the PIP fisld memory 368 under control of the memory output address and
timing control circultry are applied to a DAC 372. DAC 372, synchronous with the skew corrected clock
signal PCK', develops anzlog luminance and (R-Y) and (B-Y) color difference signals representing the
secondary Image and applies these samples to the matrix 374. Matrix 374 converts these luminance and
color difference signals into red, green and blue color signals. These color signals, which represent the
secondary image, are applied to the second set of signal input terminals of the analog multiptexer 326 as
described above.
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Although the embodiments described above use digital processing. clrcuitry and use random access

memory for the field stors, it is contemplated that similar skew correction circuitry couid be used with
analog sampled data signals and that analog or digital shift register memories could be used for the field
store.

Clalms

1.

A video signal processing system Including a source of first video signal having a periodic horizontal
line synchronizing signal component, a memory for holding sampled data representing a second video
signal, and apparatus for processing said sampled data in synchronism with said first video signal
characterized by

means (18;318) coupled to said source for developing horizontal synchronizing pulses representing
the horizontal line synchronizing signal component of said first video signal:

a terminal (CK,PCK} for applying a clock pulse signal wherein the occurrence of clock pulses
possibly exhibits varying amounts of skew relative to sald horizontal synchronizing puises;

skew measuring means (19;319) coupled to said clock signal terminal and responsive to said
horizontal synchronizing pulses for generating a control signal corresponding to the difference in time,
as a proper fraction of the period of said clock pulse signal, between the occurrence of one of said
horizontal synchronizing pulses and a pulse of said clock signal;

means (24,324) coupled to said clock signal terminal, for controlling the reading of the sampled
data from said memory; and .

skew correcting means (22;322) coupled to said clock signal terminal, to said memory (68;368) and
o said skew measuring means for effecting a time displacement of the signal representsd by the
sampled data read from said memory, the magnitude of said time displacement being determined by
said control signal.

A videc signal processing system including a source of first video signal having a horizontal line
synchronizing component, a source of second videc signal having a horizontal line synchronizing
component, and apparatus for processing said second video signal in synchronism with said first video
signal characterized by means (18;318)coupled to sald source (10;310) of first video signal for
developing first horizontal synchronizing puises representing the horizontal synchronizing component of
said first video signal;

means (58;356)coupled to sald source (50;350) of second video signal for developing second
horizontal synchronizing pulses reprasenting the horizontal line synchronizing component of said
second video signal;

a terminal (CK;PCK) for applying a clock pulse signal, wharein the occurrence of clock pulses
possibly exhibits respectively different varying amounts of skew relative to said first and second
horizontal sync pulses;

means (52:352)coupled to said source of second video signal for developing samples representing
said second video signal at instants in time determined by said clock signal;

first skow measuring means (69;369)coupled to said clock signal terminal and responsive to said
second horizontal synchronizing pulses for generating a first control signal corresponding to the time
difference between the occurrence of one of said second horizontal synchronizing pulses and a pulse
of said clock pulse signal; .

first skew correcting means (62;362) responsive to sald first control signal and coupled to said
sampling means for modiflying the values of samples provided thereby to effect a time displacement of
the signal represented by said samples, the magnitude of said time displacement being determined by
said first control signal; memory means (68,368) coupled to sald skew correcting means for storing
samples representing said time displaced second signal;

second skew measuring means (19;318) responsive to said clock signal and to said first horizontal
synchronizing pulses for generating a second control signal corresponding to the time difference
between the occurrence of one of said first horizontal synchronizing pulses and a pulse of said clock
signal;

means (24;324) coupled to sald clock signal terminal for controlling the reading of the sampled data
from said memory means; and

socond skew correcting means (22;322) coupled to said clock signal terminal, to said memory and
to said second skew measuring means for effecting a time displacement of the signal represented by
the sampled data read from sald memory, the magnitude of said time displacement being determined
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by said second control signal.

A system as set forth in claim 1 or 2 characterized in that said (or, as the case may be, sald second)
skew correcting means comprises:

means (I1,500) coupled to said clock signal terminal and responsive to said second contrel signal
for effecting a time displacement of said clock signal to devalop a skew corrected clock signal (CK")
and

means (500) for applying sald skew corrected clock (CK') signal to said means for controlling the
reading of sampled data from said memory.

A systern as set forth in Claim 1 or 2 characterized In that said (or, as the case may be, said second)
skew correcting means (19;319) comprises:

means (428,420) for generating samples corresponding to the surs of first and second consecutive
samples read from said merory and scaled by respective first and second scale factors proportional to
said (second) control signal.

A system as set forth in Claim 1 or 2 characterized in that said {or, as the case may be, said second)
skew correcting means comprises:

means (428)for scaling the values of first and second consacutive samples read from said memory
by first and second mutually complementary scale factors proportional to said second control signal;
and

means {420)for combining the first and second scaled samples to devslop samples representing
said ime displaced signal.

A system as set forth in Claim 2 characterized in that

said first skew measwing means (59;359) comprises means for measuring the time Interval, as a
proper fraction of a period of sald clock signal, between a predetermined point on a pulse of said
second horizontal line synchronizing signal and a transition of a pulse of said clock signal which is
adfacent in time 1o said predetermined point; and

said second skew measuring means (19;319) comprises means for measuring the time interval, as
a proper fraction of a period of said clock signal, between a predetermined point on a pulse of said first
horizontal line synchronizing signal and a transition of a puise of said clock signal which is adjacent In
time to said predetermined point.

A system as set forth in Claim 6 characterized In that said first skew correcting means (62;382)
includes means (428) scaling the values of first and second consecutive samples representing said
second signal by a factor proportfonal to said first control signal and by a factor proportional to the
complement of sald first control signal respectively and means (420) for adding the first and second
scaled samples to develop a first sample representing said time displaced signal.

A picture-in-picture television display system Including a source of first video signal having a periodic
horizontal line synchronizing signal componént and a source of second video signal having a periodic
horizontal line synchronzing signal component, and apparatus for processing said sacond video signal
in synchronism with said first video signal characterized by

means(84,70;384,370) including a memory (68;368)for processing sald second video signal to
develop sampled data in said memory representing said second video signal;

a terminal (CK;PCK) for applying a clock pulse signal whersin the occurrence of pulses of said
clock signal possibly exhibits varying amounts of skew relative to the horizontal synchronizing pulses of
said first video signal;

skew measuring means (19;319) coupled to said clock signal terminal and responsive to said
horizontal synchrenizing pulses of said first signal for generating a control signal corresponding to the
amount time, as a proper fraction of the period of said clock signal, betwesen the occourrence of one of
said horizontal synchronizing pulses and a pulse of said clock signal;

skew correcting means (22;322) coupled to said clock signal terminal and responsive to said
control signal for effecting a time displacement of said clock signal to develop a skew corrected clock
signal:

means {24;324) coupled to said skew correcting means and to said memory for extracting the
sampled data therefrom in synchronism with said skew corrected clock signal; and

10




10

18

20

25

46

50

10.

11.

12,

EP 0213 813 B

multiplexing means (26;326) coupled to said sampled data extracting means and to said source of
first video signal for selectively providing signals from said source of first video signal and from said
memory to a display device.

A system as set forth in Claim 2 or 8 characterized in that

said skew measuring means (18;319) includes means for measuring the time interval between a
predetermined point on & pulse of said horizontal line synchronizing signal and a transition of the pulse
of said clock signal which occurs immediately prior to sald predetermined point; and

said {or, as the case may be, second skew comecting means (22;322) includes means (li-lis,l4'
li5") for delaying said clock signal by an amount of time approximately equal to said fime interval to
develop said skew corrected clock signal.

A system as set forth in Claim 8 characterized in that sald means for processing said second video
signal comprises:

means (58;356) coupled to said source of (second) video signal for developing further horizontal
synchronizing pulses representing the horizontal fine synchronizing signal component of sald second
video signai;

means (52;352) to said source of (second) video signal for developing samples representing said
second video signal at instants in time determined by said clock signal;

further skew measuring means {58;350) coupled to said clock signal terminal and responsive to
said further horizontal synchronizing pulses for generating a further control signal (SSK) corresponding
to the amount of time, as a proper fraction of the period of said clock signal, between the occurrence of
a further horizontal sync pulse and & pulse of sald clock signal;

further skew correcting means (62;362) coupled to said sample developing means and to said clock
signal terminal and responsive to said further control signal for effecting a time displacement of the
signal represented by the samples provided by said sample developing means.

means (64;364) coupled to said further skew correcting means for applying selected ones of the
samples provided thereby to said memory. '

A system as sat forth in Claim 10, characterized in that
said second video signal may include a coior synchronizing burst signal component (BG;SBG); and
the clock pulse signal (CK) applied to said clock terminal is synchronized in frequency and phass
to said color synchronizing burst signal component (BG;SBG)

A system as set forth in Claim 10, characterized in that

said first and second video signals include respective first (Cp) and second {Cg)crominance signal
components including respective first (PB@) and second (SBG) color synchronizing burst signal
components;

the clock pulse signal applied to said clock terminal is synchronized in frequency and phase to said
first color synchronizing burst signal component;

the chrominance signal components of the samples provided by said sample providing means tend
to have phase errors relative to the samples which would be provided if the clock signal were locked in
frequency and phase to the second color synchronizing burst signal component; and

means (62;362) coupled to said sample providing means and responsive io said second color
synchronizing burst signal component for substantially correcting said phase etrors.

Revendlcations

1.

Systéme de traiternent de signaux vidéo comprenant une source d'un premier signal vidéo ayant une
composante d'un signal de synchronisation horizontale périodigue, une mémoire pour contenir ia
donnée échantillonnée représentant un second signal vidéo et un appareil pour le traitement de ladite
donnée échantillonnée en synchronisme avsc ledit premier signal vidéo, caractdrisé par

un moyen (18 ; 318) coupld & ladite source pour développer des impulsions cde synchronisation
horizontele représentant la composante du signal de synchronisation horizontale dudit premier signal
vidéo ;

une barne (CK ; PCK) pour !'application d'un signal impulsionnel d'horioge ol la présence des
impulsions d'horioge présente éventuellement des quantitds variables de bials relativement auxdites
impulsions de synchronisation horizontale ;
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un moyen de mesure du blais {19 ; 319) couplé & ladite borne de signaux d'horloge et répondant
auxdites impulsions de synchronisation horizontale pour produire un signal de commande correspon-
dant & la différence dans le temps, sous la forme d'une fraction appropriée de la période dudit signal
impulsionnel d'horloge, entre la présence de 'une desdites impulsions de synchronisation horizontale
et une impulsion dudit signal d'horloge ;

un moyen (24 : 324) couplé & ladite borne d'horloge pour contrbler la lecture de la donnde
échantillonnée de ladite mémoire ; at

un moyen de correction du biais (22 ; 322) couplé & ladite borne de signaux d'horloge, 3 ladite
mémoire (B8 ; 368) et audit moyen de mesure du biais pour effectuer un déplacement dans le temps
du signal représenté par la donnde échantilionnée lue de ladite mémoire, la grandeur dudit déplace-
ment dans le temps dtant déterminée par ladit signal de commande.

Systéme de traltement de signaux vidéo comprenant une source d'un premier signal vidéo ayant une
composante de synchronisation horizontale, une source d'un second signat vidéo ayant une composan-
te de synchronisation horizontale et un appareil pour le traitement dudit second signal vidéo en
synchronisme avec ledit premier signal vidéo, caractérisé par un moyen (18 ; 318) couplé 3 ladite
source (10 ; 310) du premier signal vidéo pour développer des premidres impulsions ds synchronisa-
tion horizontale représentant la composante de synchronisation horizontale dudit premier signal vidéo ;

un moyen (58 ; 356) couplé & ladite source (50 ; 350) du second signal vidéo pour développer de
secondes Impulsions de synchronisation horizontale représentant la composante de synchronisation
hortzontale dudit second signal vidéo ;

une borme {(CK ; PCK) pour appliquer un signal Impuisionnel d'horloge, ol la présence des
impulsions d'horloge présente éventuellement des quantités respectivement variables et différentes de
biais relativement auxdites promidres et secondes impulsions de synchronisation horizontale ;

un moyen (52 ; 352) couplé & ladite source du second signal vidéo pour développer des
échantillons représentant ledit second signal vidéo en des Iinstants dans le temps déterminds par ledit
signal d'horloge ;

un premier moyen de mesure du biais (59 ; 359) couplé i ladite borne de signaux d'horloge et
répondant auxdites secondes impulsions de synchronisation horizontale pour produire un premier
signal de commande correspondant 2 la différence de temps entre la présence de I'une desdites
secondes impulsions de synchronisation horizontale et une impulsion dudit signal impulsionnel d'horlo-
ge;

un premier moyen de correction du bials (62 ; 362) répondant audit premier signal de commande
ot couplé audit moyen d'échantillonnage pour modifier les valeurs des échantillons produits pour ainsi
effactuer un déplacement dans le temps du signal représenté par lesdits échantillons, la grandeur dudit
déplacement dans le temps étant déterminée par ledit premier signal de commande ; un moyen
formant mémoire (68 ; 368) couplé audit moyen de correction du biais pour stacker des échantillons
représentant ledit second signal déplacé dans le temps ;

Un second moyen de mesure du bials (19 ; 318} répondant audit signal d’horloge et auxdites
premidéres impuisions de synchronisation horizontale pour produire un second signal de commande
correspondant & la différence dans le temps entre la présence de I'une desdites premidres impulsions
de synchronisation horizontale et une impulsion dudit signal d'horloge ;

un moyen (24 ; 324) couplé & ladite borne de signaux d'horloge pour contrdler la lecturs de la
donnée échantillonnés dudit moyen formant mémoire ; et

un second moyen de correction du bials (22 ; 322) couplé & ladite bome de signaux d'horloge, 2
ladite mémolre et audit second moyen de mesure du bigis pour effectuer un déplacement dans le
temps du signa! représenté par la donnée échantillonnée lue de ladite mémoire, la grandeur dudit
déplacement dans le temps étant déterminde par ledit second signal de commands.

Systéme selon la revendication 1 ou 2 caractérisé en ce que ladit {ou selon le cas, ledit second) moyen
de correction du biais comprend :

un moyen (l:, 500) couplé & ladite borne de signaux d'horloge et répondant audit second signal de
commande pour effectuer un déplacement dans le temps dudit signa! d'horloge pour développer un
signal d*horloge (CK') dont le bials est corrigd ; et

un moyen (500) pour appliquer ledit signal d'horloge dont le biais est corrigé (CK') audit moyen
(24) pour contrSler Ia lecture de la donnée échantillonnde de ladite mémoire.

Systéme selon la revendication 1 ou 2, caractérisé en ce que ledit (ou selon le cas lsdit second) moyen
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de correction du biais (19 ; 319) comprend :

un moyen {428, 420) pour produlre des échantillons correspondant aux sommes de premier et
second échantillons consécutifs lus de ladite mémoire et calibrds par des premier et second factsurs
respectifs de calibrage proportionnels audit(sscond) signal de commande.

Systéme selon la revendication 1 ou 2, caractérisé en ce que ledit (ou selon le cas, ledit second)
moyen de correction du blais comprend :

un moyen (428) pour calibrer les valeurs des premier et second dchantillons consécutifs lus de
ladite mémoire par des premier et second facteurs mutusllement complémentaires de calibrage,
proportionnels audit second signal de commande ; et

un moyen (420) pour combiner les premier et second échantillons calibrés afin de développer des
échantillons représentant ladit signal déplacé dans le temps.

Systéme selon la revendication 2, caractérisé en ce que

ledit premier moyen de mesure du biais (59 ; 359) comprend un moyen pour mesurer l'intervalle
de temps, en tant que fraction d'une période du signal d'horloge, entre un point prédéterminé sur une
Impulsion dudit second signal de synchronisation horizontale et une fransition d'une impulsion dudit
signal d’horloge qui est proche dans ie temps dudit point prédéterming ; et

ledit sscond moyen de mesure du biais (19 ; 319} comprend un moyen pour mesurer [lintervalle de
temps, en tant que fraction d'une période dudit signal d'horloge, entre un point prédéterminé sur une
impulsion dudit premier signal de synchronisation horizontale et une fransition d'une impulsion dudit
signal d'horloge qui est proche dans le temps dudit point prédéterming.

Systéme selon la revendication 8, caractérisé en ce gue ledit premier moyen de correction du bials {82
: 382) comprend un moyen (428) pour calibrer ies valeurs des premier st second échantillons
consécutifs représentant le second signal d'un facteur proportionnel au premier signal de commande et
d'un facteur proportionnel au complément du premier signal de commande, respectivement, et un
moyen (420) pour ajouter les premier et second échantillons calibrés afin de développer un premier
échantillon représentant ledit signal déplacé dans le temps.

Systdme de visualisation de télévision image dans |'image comprenant une source d'un premier signal
vidéo ayant uns composante périodique d'un signal de synchronisation horizontale et une source d'un
second signal vidéo ayant une composante périodique d'un signal de synchronisation horizontale et un
appareil pour le traitement dudit second signal vidéo en synchronisme avec ledit premier signal vidéo,
caractérisé par un moyen (64, 70 ; 364, 370) comprenant une mémoire (68 ; 368) pour le traitement
dudit second signal vidéo afin do développer une donnée échantillonnée dans ladite mémoire,
représentant ledit second signal vidéo ;

une borne (CK ; PCK) pour appliquer un signal impulsionnel d'horloge od la présence des
impulsions dudit signal d'horloge présente éventuellement des quantités variables de biais relativement
aux impulsions de synchronisation horizontale dudit premier signal viddo ;

un moyen de mesure du biais (19 ; 319) couplé 3 ladite borne de signaux d'horloge et répondant
auxdites impuisions ds synchronisation horizontale dudit premier signal pour produire un signal de
commande correspondant & la quantité de temps, en tant que fraction de la période dudit signal
d'horloge, entre la présence de I'une desdites impulsions de synchronisation horizontale et d'une
Impulsion dudit signal d'horloge ;

un moyen de correction du biais (22 ; 322) coupld & ladite borne de signaux d'horloge et répendant
audit signal de commands pour sffectuer un déplacement dans le temps dudit signal d'horloge pour
développer un signal d’horloge dont le biais est corrigé ;

un moyen (24 ; 324) couplé audit moyen de correction du biais et & ladite mémoire pour en
extraire la donnée échantillonnde en synchronisme avec ledit signal d'horloge dont le biais est corrigé ;
ot

un moyen de multiplexage (26 ; 326) couplé audit moyen d'extraction de la donnéde échantiflonnée
ot & ladits source du premier signal vidéo pour appliquer sélectivement des signaux de ladite source
du premier signai vidéo et de ladite mémoire & un dispositif de visualisation.

Systdme selon la revendication 2 ou 8, caractérisé en ce que
ledit moysn de mesure du biais (19 ; 319) comprend un moyen pour mesurer l'intervalle de temps
entre un point prédéterminé sur une impulsion dudit signal de synchronisation horizontale et une
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transition de I'impulsion dudit signal d'horloge qui se produit immédiatement avant ledit point prédéter-
miné ; et

ledit (ou selon le cas,ledit second) moyen de correction du biais (22 ; 322) comprend un moyen
{(h-lis , l1"-hs') pour retarder ledit signal d'horloge d'une quantité de temps & peu prés égale audit
intervalle de temps afin de développer le signal d'horloge dont le biais est corrigé.

Systdme selon la revendication 8, caractérisd en ce que ledit moyen pour le traltement dudit second
signal vidéo comprend :

un moyen (58 ; 358) coupié & ladite source du second signal vidéo pour développer d'autres
impulsions de synchronisation horizontale représentant la composante du signal de synchronisation
horizontale dudit second signal vidéo ;

un moyen (52 ; 352) couplé % ladite source du second signal vidéo pour développer des
échantillons représentant ledit signal vidéo en des instants dans le temps, déterminés par ledit signal
d'horloge ;

un autre moyen de mesure du bials (59 ; 359} couplé & ladite borne de signaux d'hotloge et
répondant auxdites autres impulsions de synchronisation horizontale pour produire un autre signal de
commande (SSK) correspondant & la quantité de temps, en tant que fraction de la période dudit signal
d'horlogs, entre la présence d'une autre impulsion de synchronisation horizontale et d'une impulsion
dudit signal d*harloge ;

un autre moyen de correction du biais (62 ; 362) couplé audit moyen développant I'échantilion et &
ladite borne de signaux d'horloge et répondant audit autre signal de commande pour effectuer un
déplacement dans lo tomps du signal représenté par les échantilions produits par ledit moyen
développant les dchantlilons ;

un moyen (64 ; 364) couplé audit autre moyen de correction du biais pour appliquer des
échantilions choisis ainsi produits 3 ladite mémoire.

Systéme selon la revendication 10, caractérisé en ce que

ledit second signal vidéo peut comprendre une composante d'un signal de salve de synchronisa-
tlon de couleur (BG ; SBG) ; ot

le signal impulsionnel d'horloge {CK) appliqué & ladite borne d'horloge est synchronisé en
fréquence et en phase sur ladite composante du signal de salve de synchronisation couleur (BG ;
SBG).

Systdme selon la revendication 7, caractdrisé en ce que

lesdits premier et second signaux vidéo comprennent des premidre (Cp) et saconde (Cg) compo-
santes du signal de chrominance comprenant des premidre ot seconde composantes respectives du
signal de salve de synchronisation couleur (PBG et SBG) ;

le signal impulsionnel d'horloge appliqué & ladite borme d'horloge est synchronisé en fréquence et
en phase sur ladite premidre composante du signal de salve de synchronisation couleur ;

les composantes du signal de chrominance des échantilions produits par ledit moyen produisant
'échantillon ont tendance & avoir des erreurs de phase relativement aux échantillons qui seraient
produits si le signal d*horloge était verrouillé en fréquence et en phase sur la seconde composante du
signal de salve de synchronisation coulsur ; et

un moyen (62 ; 362) coupld audit moyen produisant I'échantillon et rSpondant & ladite seconde
composante du signal de salve de synchronisation couleur pour corriger sensiblement lesdites erreurs
de phase.

Patentanspriiche

1.

Videosignal-Verarbeitungssystem mit einer Quelle flr ein erstes Videosignal, das eine periodische
Horizontalsynchronisierkomponents enthilt, mit einem Speicher zum Speichern von Abfrageproben, die
8in zweltes Videosignal darstellen, und mit einer Anordnung zur Verarbeitung der Abfrageproben
synchron mit dem ersten Videosignal,
gekennzelchnet durch

eine mit der Quelle gekoppelte Einrichtung {18; 318) zur Erzeugung von Horizontalsynchronisierim-
puisen, welche die Horizontalsynchronisierkemponente des ersten Videosignals darstelien;

einen Anschiup (CK; PCX) zum Anlegen eines Taktimpulssignales, bel dem das Auftreten von
Taktimpulsen um einen variierenden Betrag bezlglich der Horizontalsynchronisierimpulse verschoben
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sein kann;

eine Verschiebungs-Mefeinrichtung (19; 319), die mit dem Taktanschluf gekoppelt Ist und auf die
Horizontalsynchronisierimpulse anspricht, um ein Steuersignal zu erzeugen, das der Zeitdifferenz,
ausgedrlickt als Bruchteil der Periode des Taktimpulssignales, zwischen dem Auftreten eines der
Horizontalsynchronisierimpulse und dem Auftreten eines Impulses des Taktimpulssignales entspricht;

eine mit dem Taktsignalanschiug gekoppeite Elnrichtung (24; 324) zur Steuerung der Auslesung
der Signaiproben aus dem Spaicher; und

sine Verschisbungs-Korrektureinrichtung (22; 322), dle mit dem TaktsignalanschiuB, dem Spsicher
(68; 368) und mit der Verschiebungs-MeBeinrichtung gekoppelt ist, um eine zsitliche Verschiebung des
aus dem Speicher ausgelesenen, durch die Signalproben dargestsliten Signales um sinen Betrag zu
bewirken, der durch das Steuersignal bestimmt ist.

Videosignal-Verarbeitungssystem mit einer Quelle flir ein erstes Videosignal, das eine periodische
Horizontalsynchronisierkomponente enthélt, mit einem Speicher zum Speichern von Abfrageproben, die
ein zweites Videosignal darstellen, und mit elner Anordnung zur Verarbeitung der Abfrageproben
synchron mit dem ersten Videasignal,
gekennzeichnet durch

eine mit der Quelle (10; 310) flr das erste Videosignal gekoppelte Einrichtung (18; 318) zur
Entwicklung von ersten Horizontalsynchronisierimpulsen, welche die Horizontalsynchronisierkomponen-
te des ersten Videosignals darstellen;

eine mit der Quelle (50; 350) fUr das zweits Videosignal gekoppelte Einrichtung (58, 356) zum
Entwickeln von zweiten Horizontalsynchronisierimpulsen, weiche die Horizontalzeilensynchronisierkom-
ponente des zweiten Videosignales darstellen;

einen Anschiuf {CK; PCK) zum Anlegen eines Taktimpulssignales, bei dem das Auftreten von
Taktimpuisen um verschiedene Verschiebungsbetriige bezliglich der ersten und der zwsiten Horizontal-
synchronisferimpulssn verschoben sein kann;

eine mit der Quells flr das zweite Videosignal gekoppelte Einrichtung (52; 352) zum Erzeugen von
Abtastproben, welche das zweite Videosignal zu Zeltpunkten, die durch das Takisignal bestimmt
werden, darstellen;

eine erste Verschiebungs-MeBeinrichtung (59; 359), die mit dem Taktsignalanschiu8 gekoppelt ist
und auf die zweiten Horizontalsynchronisierimpulse anspricht, um ein erstes Steuersignal entsprechend
der Zeitdifferenz zwischen dem Auftreten sines der zweiten Horizontalsynchronisierimpulse und sinem
impuls des Taktimpuissignales zu erzeugen;

eine erste Verschiebungs-Korrektureinrichtung (62; 362), dle auf das erste Steuersignal anspricht
und mit der Abtasteinrichtung gekoppelt ist, um die Werte der von dieser gelisferten Abtastproben so
zu 8ndern, daB eine Zsitverschisbung des durch die Proben dargesteliten Signals bewirkt wird, wobei
der Betrag der Zeitverschiebung durch das erste Steuersignal bestimmt wird;

eine mit der Verschiebungs-Korrektureinrichtung gekoppelte Speichereinrichtung (68; 368) zum
Speichern von Proben, die das zeitlich verschobsne zweite Signal darstellen;

eing zwelte Verschisbungs-MeBeinrichtung (19; 319) die auf das Taktsignal und die ersten Horizon-
talsynchronisierimpulse anspricht, um ein zweites Steuersignal entsprachend der Zeitdiffarenz 2wischen
dem Auftreten eines der ersten Horizontalsynchronisierimpulse und einen impuls des Taktsignals zu
erzeugen;

einer Einrichtung (24; 324) die mit dem TaktsignalanschiuB gekoppelt ist, um das Auslesen der
Abtastwerts aus der Speichereinrichtung zu steuern; und

eine zweite Verschisbungs-Korrektureinrichtung (22; 322), die mit dem TaktsignalanschiuB, dem
Speicher und der zweiten Verschiebungs-MeBeinrichtung gekoppelt ist, um eine Zeitverschiebung des
durch die aus dem Speicher herausgelesenen Abtastproben repréisentierten Signales um einen Betrag
2u bewirken, der durch das zweite Steuersignal bestimmt ist.

System nach Anspruch 1 oder 2, dadurch gekennzeichnet, da8 die (oder gegebenenfalls die zwsite)
Verschiebungs-Korrektureinrichtung

elne Einrichtung (I, §00), die mit dem Taktsignalanschluf gekoppelt ist und auf das zweits
Steuersignal anspricht, um eine Zeitverschisbung des Taktsignals zum Erzeugen eines verschiebungs-
korrigisrten Taktsignals (CK") zu bewirken; und

eine Anordnung (500) zum Anlegen des verschiebungskorrigierten Taktsignals (CK') an die Einrich-
tung zum Steuern des Lesens der Abtastproben aus dem Speicher enthilt.

15




10

16

20

25

30

35

&0

&6

EP 0213 913 Bi

Systemn nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB die Verschisbungs-Korrektursinrich-
tung (19, 319) elne Einrichtung (428, 420) zur Erzeugung von Signalproben, die den Summen einer
ersten und einer zwelten, aufeinanderfolgenden, aus dem Speicher ausgelesenen Probe entspricht, die
mit einem ersten bzw. zwsiten Bemessungsfaktor proportional dem (zweiten) Steuersignal gewichtet
sind.

System nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB die {oder gagebenenfalls die 2weite)
Verschiebungs-Korrektureinrichtung

eine Einrichtung (428) 2ur Gewichtung der Werle jeweils zweier aufeinanderfolgender, aus dem
Speicher ausgelesenar Proben mit einem ersten bzw. zweiton komplementiren Bemessungsfaktor
proportional zum zweiten Steuersignal; und

eine Einrichtung (420), welche die beiden gewichteten Proben miteinander kombiniert, um Proben
2u entwickeln, die das zeitlich verschobene Signal darstellen, enthilt.

Systern nach Anspruch 2, dadurch gekennzeichnet, dag die erste Verschiebungs-MeBeinrichtung (59;
359) eine Einrichtung zum Messen des Zeitintervalls, gerechnet ais Bruchteil einer Periode des
Takisignals, zwischen einem vorgegebenen Punkt auf einem Impuls des zweiten Horizontalzeilensyn-
chronistersignales und einem Ubergang eines Pulses des Taktsignales, der dem vorgegebenen Punkt
zeitlich benachtbart ist, enthélt und

die zweite Verschiebungs-MeBeinrichtung (19; 319) eine Einrichtung zum Messen des Zelitinterval-
les, gerechnet als Bruchteil siner Periode des Takisignales, zwischen einem vorgegebenen Punkt auf
einem Puls des ersten Horizontalzeilensynchronisiersignals und einem Ubergang eines Impulses des
Taktsignales, der dem vorgegebenen Punkt zeltlich benachbart ist, enthélt.

System nach Anspruch 8, dadurch gekennzeichnet, da8 die erste Verschiebungs-Korrektureinrich-
tung (62; 382) eine Einrichtung (428) zum Gewichien der Werte einer ersten und einer zweiten
aufeinanderifolgenden, das zweite Signal darstellenden Abtastprobe durch einen dem ersten Steuersi-
gnal bzw. einem dem Komplement des ersten Steuersignals proportionalen Faktor, und eine Einrich-
tung (420) zum Addieren der ersten und der zweiten gewichieten Abtastprobe zur Erzeugung einer
arsten Abtasiprobe, die das zeitlich verschobene Signal darstsllt, enthélt.

Bild-in-Bild-Fernsehwiedergabesystem mit siner Quelle fllr ein orstes, eine periodische Horizontalzei-
Isnsynchronisiersignalkomponente aufweisendes Videosignal, mit siner Quelle flir sin zweites, eine
periodische Horizontalzeilensynchronisiersignalkomponente aufweisendes Videosignal, und mit ainer
Einrichtung zum Verarbeiten des zweiten Videosignals synchron mit dem ersten Videosignal, gekenn-
zelchnet durch

eine Einrichtung (64, 70; 384, 370) sinschlieBlich eines Speichers (68; 368) zum Verarbeiten des
zweiten Videosignals, um Abtastproben Im Speicher zu erzeugen, die das 2weite Videosignal darstellen;

elnen Anschiuf (CK; PCK) zum Zufthren eines Taktimpuissignals, bel dem das Auftreten von
Taktsignalimpulsen um varilerende Betrige bezlglich der Horizontalsynchronisierimpulse des ersten
Videosignals verschoben sein kinnen;

slne Verschisbungs-MeBeinrichtung (18; 319), die mit dem Taktanschluf gekoppelt ist und aut die
Horizontalsynchronisierimpulse des ersten Signals anspricht, um ein Steuersignal 2u erzeugen, welches
dem Zeitbetrag, ausgedrlckt als Bruchteil der Periode des Taktsignals, zwischen dem Auftreten eines
der Horizontalsynchronisierimpulse und einem Impuls des Taktsignals entspricht;

sine Verschisbungs-Korrektureinrichtung (22; 322), die mit dem Taktsignalanschiuf gekoppslt ist
und auf das Steuersignal anspricht, um eine zeitliche Verschiebung des Takisignals zur Entwickiung
eines verschisbungskorrigierten Taktsignales zu bewirken;

eine Einrichtung (24; 324), die mit der Verschiebungs-Korrektureinrichtung und dem Speicher
gekoppelt ist, um aus diesem dis Abtastproben synchron mit dem verschiebungskerrigierten Taktsignal
zu extrahiersn; und

einer Multiplex-Einrichtung (28; 326) die mit der Abtastproben-Extrahiereinrichtung und der Quells
flr das erste Videosignal gekoppelt ist, um wahlweise Signale von der Quelle filr das erste Videosignal
oder von dem Speicher an eine Wiedergabesinrichtung 2u lisfern.

System nach Anspruch 2 oder 8, dadurch gekennzelchnet, da8 die Verschiebungs-Mefeinrichtung

(19; 319) eine Einrichtung zum Messen des Zeitintervalles zwischen einem vorgegebenen Punkt auf
einem Impuls des Horizontalzellensynchronisiersignals und einem Ubergang des Impuises des Taktsi-
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gnales, der unmittelbar vor dem vorgegebenen Punkt auftritt, enthélt und
die (oder gegebenenfalls die zweite) Verschiebungs-Korrektureinrichtung (22; 322) eine Einrichtung
{h-lis, 1s'-l1s") zum Verz8gemn des Taktsignals um einen Zeitbetrag, der ungeféhr gleich dem genann-

ten Zsitintervall ist, um das verschisbungskorrigierte Takisignal zu erzeugen, enthiit.

System nach Anspruch 8, dadurch gekennzelchnet, da die Einrichtung zum Verarbeiten des
zwelten Videosignals enthilt:

eine Einrichtung (58; 356), die mit der Quelle flir das zweite Videosignal gekoppelt ist, um weitere
Horizontalsynchronisierimpulse zu erzeugen, die die Horizontalzeilensynchronisier-Signalkomponente
des zweiten Videosignais darstelfen;

eine Einrichtung (52; 352), die mit der Quelle des zweiten Videosignals gekoppelt ist, um
Abtastproban 2u erzeugen, die das zweite Videosignal zu Zeilpunkten, die durch das Takisignal
bestimmt werden, darsteilen;

eine weitere Verschiebung-MeBeinrichtung (59, 359), die mit dem Taktsignatanschiu gekoppelt ist
und auf die weiteren Horizontalsynchronisierimpulse anspricht, um ein weiteres Steuersignal (SSK)
entsprechend dem Zeitbetrag, gerechnet als Bruchteil der Periode des Takisignals, zwischen dem
Auftreten eines weiteren Horizontalsynchronislerimpulses und einem Impuls des Takisignals zu erzeu-
gen;

eine weitere Verschiebungs-Korrektureinrichtung (62, 362), die mit der die Abtastwerte erzeugen-
den Einrichtung sowle dem TaktsignalanschiuB gekoppelt ist und auf das weitere Steuersignal an-
spricht, um eine Zeitverschiebung des Signales zu bewirken, welches durch die von der Abtastproben-
erzeugungseinrichtung gelieferten Abtastproben dar gestellt wird;
eine mit der weiteren Verschiebungs-Korrektureinrichtung gekoppeite Einrichtung (64, 384) zum ZufUh-
ren ausgewihlter, von ihr gelleferter Abtastprobsn zum Speicher.

System nach Anspruch 10, dadurch gekennzeichnet, dag

das 2weite Videosignal eine Farbsynchronisierschwingungszug-Signalkomponente (BG; SBG) ent-
halten kann und

das dem Taktanschiuf zugeflhrte Taktimpulssignal (CH) In Frequenz und Phase mit der
Farbsynchronisierschwingungs-Signalkomponente (BG; S8BG) synchronisiert ist.

System nach Anspruch 10, dadurch gekennzeichnet, das

das erste und das zweite Videosignal eine entsprechende erste (C,) und zweite (C,) Farbart-
Signalkomponente einschlieflich einer entsprechenden ersten (PBG) bzw. zweiten (SBG)
Farbsynchronisierschwingungszug-Signalkomponente enthalten;

das dem Taktanschiuf zugefllhrte Taktimpulssignal in Frequenz und Phase mit der ersten
Farbsynchronisisrschwingungszug-Signalkomponente synchronisiert Ist;

die Farbart-Signatkomponentsn der Abtastproben, die durch die Abtastprobenerzeugungseinrich-
tung geliefert werden, zu Phasenfahlern bezllglich der Abtastproben neigen, die erzeugt wilrden, wenn
das Taktsignal in Frequenz und Phase mit der zweiten Farbsynchronisierschwingungszug-Signalkompo-
nente synchronisiert wire; und

mit der Abtastwerterzeugungssinrichtung eine Einrichtung (62; 362) gekoppelt ist, dle auf die zweite
Farbsynchronisierschwingungszug-Signalkomponsente anspricht, um die genannten Phasenfehler im
wasentlichen zu korrigieren.
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