
EP 0 213 913 B1 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 5  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. 10
The timing errors relevant to the present Invention occur when either the
primary or secondary signal Is a nonstandard signal. As used in this
application, the term nonstandard signal means a video signal having a
horizontal line period which may vary In width by, for example, 4ns or more
from the horizontal line period set by the signal standard to which the
video signal nominally conforms (e.g. NTSC, PAL, or SECAM). To understand
how these timing errors may affect the inset image, It Is helpful to know
how the 15 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 subcarrier frequency which Is itself a harmonic of one-half
the horizontal line 20  scanning frequency. This sampling clock signal may
be developed by a phase locked loop which locks the clock signal 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 field of the
secondary signal are 25 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 30 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 each other. When these lines of
samples are displayed in synchronism with the primary signal, the
corresponding samples do not line up vertically. Consequently vertical
lines in the inset image may appear 35 jagged, If the timing errors
randomly change the period of the horizontal sync signal, or tilted If
there 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 40
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 periods 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 inset
image to appear jagged or tilted. To gain a better understanding of skew
and the methods which may be used to compensate for it, 45 consider the
waveforms shown In FIGURE 1. The waveform 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 50 represents the desired sampling (system) clock for each
successive line, i.e. 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 represents a subcarrier locked clock which exhibits
a degree of skew. The number of pulses per line period contained in
waveform C may not be 66 constant from line-to-line. Generally, the
difference in the number of whole clock pulses in a line period can be
compensated for In the phase locked loop 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 themselves or on the sampling clock signal. 2  



EP 0 213 913 B1 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 between a horizontal synchronizing pulse of the first signal
and a pulse of the clock signal which controls the retrieval of the second
signal. The apparatus further includes circuitry which changes the timing 5
of the second signal relative to the horizontal sync component of the first
signal, to compensate for any variations in the measured time 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 sample values generated by the clock signal of waveform C
may be adjusted to equal or 10 approximate corresponding sample values 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 r' should occur coincident with
clock pulse r and generate the sample value S2. 15     Replacing the sample
taken coincident with clock pulse 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 adjust the phase of the sampling clock signal on a
line-by-line basis so that it approximately matches the 20 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 correction method may be used to correct skew
errors in the secondary signal since it does not affect the phase of the
sampling clock signal. It is recalled that the phase of this clock signal
25 cannot be changed without affecting the processing of the secondary
chrominance signal components. The second skew correction method may be
used to compensate for skew errors in the primary signal when the samples
representing the separated luminance and color difference signal components
of the secondary image are retrieved from the secondary field memory for
display. 3o In the 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 35 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 6 is a block diagram of
alternative skew correcting apparatus which may be used in the display
devices shown in FIGURES 2 and 3. 40    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. 45     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 processed
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 secondary 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 so filter 12. Filter 12, which may
include conventional low-pass and high-pass filters, separates the
composite video signals into primary luminance signals, Yp, and primary
chrominance signals Cp. 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 signals to develop a signal Y'p and a chrominance signal
demodulator for deriving the baseband color difference 55  signals (R-Y)p
and (B-Y)p from the primary chrominance signals, Cp. The signals Yp,
(R-Y)pand (B-Y)p are applied to a matrix 16 which combines the signals to
develop the color signals Rp, Gp and Bp. These signals are applied to one
set of signal input terminals of an analog multiplexer 26, the output of
which drives a cathode ray tube (CRT) 28. The color signals Rs, Gs and Bs
developed from the secondary signal 3 



EP 0 213 913 B1 are applied to a second set of signal input terminals of
the multiplexer 26. 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 5
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) 56, described below, generates
the signal, OK, which has a frequency 4f% substantially equal to four times
the chrominance subcarrier frequency, fc, The signal CK is phase locked to
the color synchronizing burst component of the secondary video signals. 10
ADC 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. 15     ADC 52 also provides secondary composite video signals
to a 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 illustrated 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 20 and a 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 (1/16 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, BG, and the separated
chrominance signals from filter 54 are applied to PLL 56. PLL 56 is, for
example. a circuit similar to that described in U.S. Patent US- 25 A-4,291
,332 entitled "Phase Locked Circuit" which is hereby incorporated by
reference. The clock signal CK and the secondary horizontal sync signal SHS
are applied to the skew measuring circuitry 59. Exemplary skew measuring
circuitry 59 accumulates the fractional part of the horizontal skew period
values, HSP, 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 30
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 between 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. 35 This interval is measured with a
resolution substantially 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 contained 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 VLSI Digital TV System" edition 1985/5 of ITT
Intermetall, Freiburg, W. Germany. 40     Exemplary skew error correcting
circuitry 62 is shown in FIGURE 4. This circuitry interpolates between
successive input samples to provide output samples that are substantially
equivalent to the samples which would have been 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 signal CK. The 45 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 Ys are also applied to a multiplier 414 which scales these
undelayed samples by a factor 1-K, also provided by ROM 424. The samples
provided by the multipliers 412 and 414 are summed in adder 416. so     The
samples provided by adder 416 are linearly interpolated samples. If the
frequency components of the sampled signals Ys 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 Ts is the period of
the sampling clock signal CK. As the frequency components of the sampled
signals approach the sampling frequency, however, the amount by which Ys
appears to have been delayed becomes a function of the levels of its 55
higher frequency components as well as of K. The correction circuit, which
includes filter 422, multiplier 428 and adder 420 compensates for the
frequency induced delay components. Luminance signals Ys are 



applied to the filter 422 which has the transfer function [err] expressed
in Z transform notation. The samples provided by filter 422 are scaled by a
factor C in multiplier 428. The factor C is 4    EP 0 213 913 B1 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 5  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
samplingnclock 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 I defines the contents of
ROM 424 to achieve delay steps of one-sixteenth of a sampling clock period.
10 TABLE I DELAY            TOTAL 15         SSK    K                1-K
C           CHANGE           DELAY 15        1/16          15/16    1/32
Ts /16           17Ts /16 14        2/16          14/16    1/32
2TS/16           18TS/16 20         13         3/16         13/16
2/32         3T  /16           l9TS/16 12        4/16          12/16
2/32              4TS/16           20TS/16 25    11            5/16
11/16    2/32               5Ts/16           21Ts/l6 10        6/16
10/16    3/32               6TS/16            22TS/l6 9         7/16
9/16          3/32           7TS/16           23TS/16 30    8
8/16          8/16          3/32          8TS/16           24TS/16 7
9/16          7/16          3/32          9TS/16            25T S/16 6
10/16    6/16               3/32           10TS/16    26TS/16 3S    5
11/16    5/16               3/32          llT5/16    27TS/16 4
12/16    4/16               2/32           12TS/16    28Ts/16 3
13/16    3/16               2/32           13TS/16    29TS/16 40    2
14/16    2/16               1/32          14T /16    30T /16 1
15/16    1/16               1/32          15Ts/16    31TS/l6 0            1
0            0                Ts             2Ts 45     The samples
provided by this skew correcting circuit 62 have apparent delays of between
17Ts/16 and 2Ts. The delay is only apparent because the actual timing of
the samples has not been changed. The skew correcting 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 63 which 50 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 less 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 errors In the chrominance
signal. It will be appreciated, however, that delay element 55 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 delay element 63 are applied to a secondary chroma/luma
processor 64. Processor 64 may include, for example, an FIR band shaping
filter for peaking the frequency spectrum of the digital luminance signals
to provide a    EP 0 213 913 B1 modified secondary luminance signal Ys' and
a digital chrominance demodulator for developing samples which represent
the baseband secondary color difference signals (R-Y)s and (B-Y)s. The
signals ys'. (R-Y)s and (B-Y)s are applied to PIP field memory 68 where
they are subsampled and stored under control of the write address generator
circuitry 70. Memory 68 may be a conventional random 5  access memory
having a sufficient number of storage cells to hold one field of the
subsampled secondary signal. This memory may be organized as three separate
field 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 Into a single sampled signal. For example, these signals
may be combined by alternately concatenating samples of the two color
difference signals to 10 samples of the luminance signal. Data from the
secondary chroma/luma processor 64 is written into the field memory 68
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 15 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 20 circuitry 24 may for example,
count pulses of the  horizontal sync signal, PHS, relative to the vertical
sync pulses, PVS, and pulses of the signal 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 control
signals RCS, to the field memory 68 and a primary/secondary 25 image
selection signal, P/S to the multiplexer 26. 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 entitied
'Television Receiver Equipped 30 for Simultaneously Showing Several
Programs." The Read address generator 24, it is recalled, operates in
synchronism with the skew corrected clock signal CK'. This signal is
generated as follows. Primary composite video signals from source 10 are
applied to an ADC 17 which Is clocked by the signal CK provided by the PLL
56. ADC 17 applies the sampled primary composite video signals to a DPU 20.
DPU 20, which includes sync separator 18 and skew 35 measuring circuitry 19
may be identical to the DPU 60 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 identical
to the skew measuring circuitry 59 described above. It measures the time
difference between the center of each pulse of the signal 40 PHS and the
leading edge of the immediately preceding pulse 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 integer part of the signal PSK is applied to the sync
separator 18 as set forth above in reference to DPU 60. The fractional part
of the signal PSK and the signal CK are applied to the skew correcting
circuitry 22. Circuitry 22 may be 45 a 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 [err] which is the first inverter in a
chain of thirty series-connected Inverters. The inverter chain is organized
as fifteen pairs of inverters, I, and [err] through [err] and [err]. The
input terminal to the inverter [err] and the output terminals of all of the
pairs, i.e.[err] are connected to respectively different data input
terminals of the multiplexer 500. The 50 control Input port of multiplexer
500 is coupled to receive 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-sixteenth and
fifteen-sixteenths of a clock period. The multiplexer 500 is conditioned by
the fractional part of the signal PSK to provide, as its output 55 signal
CK', the signal CK when PSK is zero, the signal at the output terminal of
inverter of [err] when PSK Is one, the signal at the output terminal of
inverter 12' when PSK is two, and so on, providing the signal at the output
terminal of Inverter [err] 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 equal to the value 6    EP 0 213 913 B1
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 68 in synchronism with the skew
corrected clock signal CK' are s 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 matrix which converts secondary luminance and color
difference signals into the color signals Rs, Gs, and Bs for application to
the multiplexer 26 as set forth above. to     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 secondary signals to the display
device 28 to develop composite PIP images. FIGURE 8 is a block diagram
showing alternative circuitry to correct 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 is 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 68. The luminance samples, 20 Yss, are applied to skew
correcting circuitry 22' which is responsive to the fractional part of the
signal PSK. Circuitry 22' may be identical to the skew correcting circuitry
62 described above In reference to FIGURE 2. Circuitry 22' Interpolates
between successive ones of the samples Yss to provide samples having values
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 25
luminance samples developed by the skew correcting circuitry 22' are
applied to a DAC 72'. The (R-Y) and (B-Y) color difference samples provided
by the field memory 68' are applied to the DAC 72' via the compensating
delay elements 602 and 604 respectively. Delay elements 602 and 604
compensate for processing delay in the 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 30 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' if 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. 35     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 circuitry. Since the secondary signals are sampled
by a clock which is not phase locked to the secondary color burst signal,
this embodiment of the invention includes circuitry to adjust the phase of
the secondary chromin- 40 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 samples representing the analog primary video signals.
These samples are applied to a Y/C separation filter 312 and to the DPU
320. DPU 320 is, for example, identical to the 46 DPUs 20 and 60 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 filter 312, which may be identical to the filter 54,
separates the luminance and chrominance components from the primary
composite video signals. 50     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 56, 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 chroma/luma 55  processor 314. Chroma/luma 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 316. Matrix 316 develops the red, green, and blue
color signals which represent the primary image, and applies them to a
first set of signal 7    EP 0 213 913 B1 



input terminals of a multiplexer 326. Multiplexer 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 selection
signal, P/S, for the multiplexer 326 is described below. 5     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
10 signal, SSK, 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 component and a chrominance signal
component. The luminance signal component and the signal SSK from skew
measuring circuitry 359 are applied to skew correcting circuitry 362. The
circuitry 362 may be 15 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 applied to the secondary chroma/luma processor 364. The
chrominance samples from filter 354 are applied to the processor 364 via
the delay element 363. Delay element 363 compensates for the processing
delays incurred by the luminance samples in the skew correction circuitry
362 by delaying the chrominance 20 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
difference 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 25 clock signal has a frequency of 4fc 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 between their respective color burst
signals. Consequently, there may be phase errors in the demodulated color
difference signals provided by 3o 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 364.
This circuit is not a part of the present invention. Suitable circuitry 365
may be built by one skilled in the art from the teachings of U.S. Patent
US-A-4,558,348, issued December 10, 1985, entitled "Digital Video Signal
Processing System Using Asynchronous A-to-D Encod- 35 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 signals are then processed to develop at least two color
difference signals (e.g. (R-Y) and (B-Y)). 40     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 368. The PIP field memory 368, memory write address
generator circutry 370 and memory read address generator circuitry 324 may
be similar to the respective field memory 68, and memory write and read
address generator circutry 70 and 24 of FIGURE 2. The circuitry 370 and 324
are responsive to the clock 45 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 to the
circuitry 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 so circuitry configuration similar to
that shown in FIGURE 6 may be used,ln 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 field memory .368 under
control of the memory output address and timing control circuitry are
applied to a DAC 372. DAC 372, synchronous with the skew corrected clock
signal PCK', develops analog luminance and (R-Y) and (B-Y) color difference
signals representing the 55 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 multiplexer 326 as described above. 8  



EP 0 213 913 B1 Although the embodiments described above use digital
processing circuitry and use random access memory for the field store, it
is contemplated that similar skew correction circuitry could be used with
analog sampled data signals and that analog or digital shift register
memories could be used for the field store. 5 Claims 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 10     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 15     possibly exhibits varying amounts of skew relative to said
horizontal synchronizing pulses; 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; 20        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 to said skew measuring means for
effecting a time displacement of the signal represented by the sampled data
read from said memory, the magnitude of said time displacement being
determined by 26     said control signal. 2. A video signal processing
system including a source of first video signal having a horizontal line
synchronizing component, a source of second video signal having a
horizontal line synchronizing component, and apparatus for processing said
second video signal in synchronism with said first video 30     signal
characterized by means (18;318)coupled to said source (10;310) of first
video signal for developing first horizontal synchronizing pulses
representing the horizontal synchronizing component of said first video
signal; means (58;356)coupled to said source (50;350) of second video
signal for developing second horizontal synchronizing pulses representing
the horizontal line synchronizing component of said 35     second video
signal; a terminal (CK;PCK) for applying a clock pulse signal, wherein 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 40     said second video signal at instants in time
determined by said clock signal; first skew measuring means (59;359)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; 45
first skew correcting means (62;362) responsive to said 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
said skew correcting means for storing samples representing said time
displaced second signal; so        second skew measuring means (19;319)
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 said clock signal terminal for controlling the reading of the
sampled data 55     from said memory means; and second 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 said memory, the magnitude
of said time displacement being determined 9 



EP 0 213 913 B1              1111111111111111111111111 Although the
embodiments described above use digital processing circuitry and use random
access memory for the field store, it is contemplated that similar skew
correction circuitry could be used with analog sampled data signals and
that analog or digital shift register memories could be used for the field
store. 5 Claims 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 10
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 15     possibly exhibits varying amounts of skew
relative to said horizontal synchronizing pulses; 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; 20
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
to said skew measuring means for effecting a time displacement of the
signal represented by the sampled data read from said memory, the magnitude
of said time displacement being determined by 25     said control signal.
2. A video signal processing system including a source of first video
signal having a horizontal line synchronizing component, a source of second
video signal having a horizontal line synchronizing component, and
apparatus for processing said second video signal in synchronism with said
first video 30     signal characterized by means (18;318)coupled to said
source (10;310) of first video signal for developing first horizontal
synchronizing pulses representing the horizontal synchronizing component of
said first video signal; means (58;356)coupled to said source (50;350) of
second video signal for developing second horizontal synchronizing pulses
representing the horizontal line synchronizing component of said 35
second video signal; a terminal (CK;PCK) for applying a clock pulse signal,
wherein 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 40     said second video
signal at instants in time determined by said clock signal; first skew
measuring means (59;359)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; 45        first skew correcting means
(62;362) responsive to said 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 said skew correcting means for
storing samples representing said time displaced second signal; 50
second skew measuring means (19;319) 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 said clock signal terminal for
controlling the reading of the sampled data 55     from said memory means;
and second 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 said memory, the magnitude of said time displacement being
determined 



9    EP 0 213 913 B1 11111111111111111111111 by said second control signal.
*   C   L  M   S   * 3. 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: 6         means (1 ,500) coupled to said clock signal terminal
and responsive to said second control signal for effecting a time
displacement of said clock signal to develop a skew corrected clock signal
(CK') and means (500) for applying said skew corrected clock (CK') signal
to said means for controlling the reading of sampled data from said memory.
To 4. 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 (19;319) comprises:
means (428,420) for generating samples corresponding to the sums of first
and second consecutive samples read from said memory and scaled by
respective first and second scale factors proportional to 15     said
(second) control signal. 5. 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 consecutive samples read from said memory 20     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
develop samples representing said time displaced signal. 26  6. A system as
set forth in Claim 2 characterized in that said first skew measuring means
(59;359) 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 second horizontal line synchronizing signal and a
transition of a pulse of said clock signal which Is adjacent in time to
said predetermined point; and 30        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 pulse of said clock signal which is adjacent in time to said
predetermined point. 35  7. A system as set forth in Claim 6 characterized
in that said first skew correcting means (62;362) includes means (428)
scaling the values of first and second consecutive samples representing
said second signal by a factor proportional to said first control signal
and by a factor proportional to the complement of said first control signal
respectively and means (420) for adding the first and second scaled samples
to develop a firstsample representing said time displaced signal. 40 8. A
picture-in-picture television display system Including a source of first
video signal having a periodic horizontal line synchronizing signal
component and a source of second video signal having a periodic horizontal
line synchronzing signal component, and apparatus for processing said
second video signal in synchronism with said first video signal
characterized by 45         means(64,70;364,370) including a memory (68;
368)for processing said 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 wherein 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; so        skew
measuring means (19;319) coupled to said clock signal terminal and
responsive to said horizontal synchronizing 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, between the occurrence 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 66     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    * C   L   M   S 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. 5  9. A system as set forth in Claim
2 or 8 characterized in that said skew measuring means (19;319) includes
means for measuring the time interval between a predetermined point on a
pulse of said horizontal line synchronizing signal and a transition of the
pulse of said clock signal which occurs immediately prior to said
predetermined point; and said (or, as the case may be, second skew
correcting means (22;322) includes means [err] 10     [err] for delaying
said clock signal by an amount of time approximately equal to said time
interval to develop said skew corrected clock signal. 10. A system as set
forth in Claim 8 characterized in that said means for processing said
second video signal comprises: 15         means (58;356) coupled to said
source of (second) video signal for developing further horizontal
synchronizing pulses representing the horizontal line synchronizing signal
component of said second video signal; 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; 20
further skew measuring means (59;359) 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 a pulse of said clock
signal; further skew correcting means (62;362) coupled to said sample
developing means and to said clock 25     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. 30 11. A
system as sat forth in Claim 10. characterized in that said second video
signal may include a color synchronizing burst signal component (BG;SBG);
and the clock pulse signal (CK) applied to said clock terminal is
synchronized in frequency and phase to said color synchronizing burst
signal component (BG;SBG) 35 12. A system as set forth in Claim 10,
characterized in that said first and second video signals include
respective first (Cp) and second (Cs)crominance signal components including
respective first (PBG) 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 40     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 to said second color 45     synchronizing burst signal
component for substantially correcting said phase errors. Revendications 1.
Systeme de traitement de signaux video comprenant une source d'un premier
signal video ayant une s0     composante d'un signal de synchronisation
horizontale periodlque, une memoire pour contenir la donnee 6chantillonn6e
representant un second signal video et un appareil pour le traltement de
ladite donnee 6chantillonnde en synchronisme avec ledit premier signal
video, caract*ris6 par un moyen (18 ; 318) couple a ladite source pour
d6velopper des Impulsions de synchronipation horizontale representant la
composante du signal de synchronisation horizontale dudit premier signal 55
video; une borne (OK ; PCK) pour I application d'un signal Impulsionnel
d'horloge oO la prdsence des Impulsions d'horloge pr6sente 6ventuellement
des quantit6s variables de blals relativement auxdites Impulsions de
synchronisation horizontale:    
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mesure du biais (19 ; 319) coupl4 a ladite borne de signaux d'horloge et
repondant auxdites impulsions de synchronisation horizontale pour produire
un signal de commande correspon- dant a la difference dans le temps, sous
la forme d'une fraction appropri6e de la periode dudit signal Impulslonnel
d'horloge, entre la presence de l une desdites impulsions de
synchronisation horizontale 5      et une Impulsion dudit signal d'horloge;
un moyen (24 ; 324) coupIl a ladite borne d'horloge pour contr8ler la
lecture de la donn~e dchantillonnre de ladite memoire ; et un moyen de
correction du bials (22 ; 322) couple a ladite borne de signaux d'horloge,
ladite m6moire (68; 368) et audit moyen de mesure du blais pour effectuer
un deplacement dans le tempws tO     du signal represente par la donnde
echantillonnee lue de ladite mdmoire, la grandeur dudit deplace- ment dans
le temps 6tant d6termin6e par ledit signal de commande. 2. Systhme de
traitement de signaux vidlo comprenant une source d'un premier signal video
ayant une composante de synchronisatfon horizontale, une source d'un second
signal vld~o ayant une composan- i6    to de synchronisation horizontale et
un apparell pour le traibtment dudit second signal video en synchronisme
avec ledit premier signal vid6o, caracterise par un moyen (18 ; 318) coupl6
a ladite source (10 ; 310) du premier signal viddo pour d6velopper des
premieres Impulsions de synchronisa- tion horizontale representant la
composante de synchronisation horizontale dudit premier signal video; un
moyen (58; 356) couple a ladite source (50 ; 350) du second signal video
pour d~velopper de r.  20      secondes impulsions de synchronisation
horizontale representant la composante de synchronisation horizontale dudit
second signal viddo; une borne (CK ; PCK) pour appliquer un signal
Impulsionnel d'horloge, oO la presence des impulsions d'horloge presente
6ventuellement'des quantites respectivement variables et differentes de
biais relativement auxdites premIeres et secondes impulsions do
synchronisation horizontale; 25        un moyen (52 ; 352) coupl6 a ladite
source du second signal video pour developper des echantillons reprdsentant
ledit second signal video en des Instants dans le temps determinds par
ledit signal d'horloge; un premier moyen de mesure du bials (59 ; 359)
coupil a ladIte borne de signaux d'horloge et r~pondant auxdites secondes
Impulsions de synchronisation horizontale pour produire un premier 30
signal de commande correspondant & la difference de temps entre la presence
de lPuns desdites secondes Impulsions de synchronisation horizontale et une
Impulslon dudit signal Impulsionnel d'horlo- ge; un premier moyen de
correction du bials (62 ; 362) repondant audit premier signal de commando
et coupl4 audit moyen d'6chantillonnage pour modifier les valeurs des
echantillons produits pour ainsi 35     effectuer un deplacement dans le
temps du signal represente par lesdlts 6chantillons, la grandeur dudit
d6placement dans le temps 6tant d~termin6e par ledit premier signal de
commando ; un moyen formant m6moire (68 ; 368) coupl6 audit moyen de
correction du blais pour stocker des 6chantillons reprdsentant ledit second
signal deplace dans le temps; Un second moyen de mesure du blals (19 ; 319)
rdpondant audit signal d'horloge et auxdites 40     premieres impuisions de
synchronisation horizontale pour produire un second signal de commando
correspondant a la difference dans le temps entre la presence de l'une
desdites premieres impulsions de synchronisation horizontale et une
impulsion dudit signal d'horloge; un moyen (24 ; 324) couple & ladite borne
de signaux d'horloge pour contr8ler la lecture de la donnee 6chantillonneo
dudit moyen formant memoire ; et 45        un second moyen de correction du
.biais {22 ; 322) couple A ladite borne de signaux d horloge, a ladite
memoire et audit second moyen de mesure du blais pour effectuer un
deplacement dans le temps du signal reprdsentd par la donnrde chantillonnde
lue de ladite memoire, la grandeur dudit d~placement dans le temps etant
d~terminde par ledit second signal de commande. so  3  Systeme solon la
revendication i ou 2 caracterise on co que ledit (ou selon le cas, ledit
second) moyen de correction du bials comprend: un moyen (I, 500) coupl6 a
ladite borne de signaux d'horloge et repondant audit second signal de
commande pour effectuer un deplacement dans le temps dudit signal d'horloge
pour ddvelopper ujn signal d'horloge (CK') dont le blais est corrige ; et
65        un moyen (500) pour appliquer ledit signal d'horloge dont le
blais est corrlg4 (CKw) audit moyen (24) pour contr81er la lecture de la
donnee dchantillonnee de ladite memoire. 4. Systbme selon la revendication
1 ou 2, caracteris6 en ce quo ledit (ou selon le cas ledit second) moyen 12
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(19; 31 9) comprenc: un moyen (428, 420) pour produire des 6chantillons
correspondant aux sommes de premier et second 6chantillons consdcutifs lus
de ladite memoire et callbres par des premier et second facteurs respectifs
de callbrage proportfonnels audit(second) signal de commande. 5 5. Systerme
selon la revendicati on 1 ou 2, caracterls6 en ce que ledit (ou selon le
cas, ledit second) moyen de correction du bials comprend: un moyen (428)
pour calibrer les valeurs des premier et second echantillons consdcutlfs
lus de ladite mdmoire par des premier et second facteurs mutuellement
complementaires de calibrage, 10     proportionnels audit second signal de
commande; et un moyen (420) pour combiner les premier et second
6chantillons callbres afin de d6velopper des 6chantillons repr~sentant
ledit signal deplacd dans le temps. 6. Syst me selon la revendication 2,
caracterise en ce quo 15        ledit premier moyen de mesure du biais (59
; 359) comprend un moyen pour mesurer l'intervalle de temps, on tant que
fraction d'une p6rlode du signal d'horloge, entre un point prdddtermind sur
une Impulsion dudit second signal de synchronisation horizontale et une
transition d'une Impulsion dudit signal d'horloge qui est proche dans le
temps dudit point prddktermln ; et ledit second moyen de mesure du blais
(19 ; 319) comprend un moyen pour mesurer l'intervalle de 20     temps, en
tant que fraction d'une p6riodo dudit signal d'horloge, entre un point
preddtermind sur une impulsion dudit premier signal de synchronisation
horizontale et une transition d'une Impulsion dudit signal d'horloge qui
est proche dans le temps dudit point preddtermin4. 7. Systbme selon la
revendication 6, caractirls4 en ce que lWdit premier moyen de correction du
bais (62 26     ; 362) comprend un moyen (428) pour calibrer les valeurs
des premier et second dchantillons consecutifs repr6sentant le second
signal d'un factour proportionnel au premier signal de commando et d'un
facteur proportionnel au complement du premier signal de commando,
respectivement, et un moyen (420) pour ajouter les premier et second
echantillons callbres afin de d6velopper un premier echantillon
repr6sentant ledit signal d6place dans le temps. 30 8  Systbme de
visualisation de tidlvision Image dans l'image comprenant une source d'un
premier signal vidbo ayant une composante pdrdodlque d'un signal de
synchronisation horizontale et une source d'un second signal viddo ayant
une composante periodique d'un signal de synchronisation horizontale et un
appareil pour le traitement dudit second signal video en synchronisme avec
ledit premier signal video, 35     caractdris4 par   un moyen (64, 70 ;
364, 370) comprenant une memoire (68; 368) pour le traltement dudit second
signal vId~o afin de developper une donnee echantfllonnee dans ladite
memolre, representant ledit second signal viddo; une borne (CK ; PCK) pour
applIquer un signal impulsionnel d'horloge oO la pr6sence des Impulsions
dudit signal d'horloge presente eventuellement des quan~tts variables de
blais relativement 40     aux impulsions de synchronisation horizontale
dudit premier signal viddo; un moyen de mesure du blais (19 ; 319) coupl4 &
ladite borne de signaux d'horloge et r~pondant auxdites impulsions de
synchronisation horizontale dudit premier signal pour. produire un signal.
de commando correspondant a la quantit de temps, en tant que fraction de la
perlode dudit signal d'horloge, entre la presence de l'une desdites
Impulsions de synchronisation horizontale et d'une 45    impulsion dudit
signal d'horloge;  - un moyen de correction du biais (22; 322) couple a
ladite borne de signaux d'horloge at repondant audit signal de commando
pour effectuer un d6placement dans le temps dudit signal d'horloge pour
d6velopper un signal d'horloge dont le blals est corrige; un moyen (24 ;
324) couple audit moyen de correction du biais et a ladite m~moire pour en
50     extralre la donnde dchantillonnre en synchronisme avec ledit signal
d'horloge dont le blais est corrige; et un moyen de multiplexage (26; 326)
coupl4 audit moyen d'extraction de la donnee dchantillonnde et a ladite
source du premier signal video pour appliquer selectivement des signaux de
ladite source du premier signal vid6o at de ladite m6moire a un dispositif
de visualisation. 55 9. Systeme selon la revendication 2 ou 8, caract6ris6
en ce quo ledit moyen de mesure du blais (19 ; 319) comprend un moyen pour
mesurer l'intervalle de temps entre un point predetermind sur une Impulsion
dudit signal de synchronisation horizontale et une 13  



EP02139138E                I CL    N   S  * transition de l'impulsion dudit
signal d'horloge qui se prodult immediatement avant ledit point pr6ddter-
min6 ; et Wedit (ou selon le casledit second) moyen de correction du blais
(22; 322) comprend un moyen (Ii Its , W-1 s') pour retarder ledit signal
d'horloge d'une quantItM de temps a peu pros egale audit 6      intervalle
de temps ain de developper le signal d'horloge dont le blais est corrlgb.
10. Systeme selon la revendication 8, caract~risd en ce quo ledit moyen
pour le traltement dudit second signal vid6o comprend: un moyen (58 ; 358)
couple a ladite source du second signal video pour d6velopper d'autres 10
Impulslons de synchronisation horizontale reprdsentant la composante du
signal de synchronisation horizontale dudit second signal video; un moyen
(52 ; 352) coupIl A ladite source du second signal video pour developper
des 6chantillons representant ledit signal viddo en des instants dans le
temps, determines par ledit signal d'horloge; is        un autre moyen de
mesure du biais (59 ; 359) couple A ladite borne de signaux d'horloge et
r6pondant auxdites autres impulsions de synchronisation horizontale pour
produire un autre signal de commande (SSK) correspondant & la quantitd de
temps, en tant que fraction de la periode dudit signal d'horloge, entre la
presence d'une autre impulsion de synchronisation horizontale et d'une
Impulsion dudit signal d'horloge: u'  20        un autre moyen de
correction du blais (62 ; 362) couple audit moyen developpant l'echantillon
et A ladite borne de signaux d'horloge et r6pondant audit autre signal de
commande pour effectuer un deplacement dans le temps du signal represente
par les echantillons prodults par ledit moyen developpant les 6chantillons;
un moyen (64 ; 384) coupl6 audit autre moyen de correction du bials pour
appliquer des 25     echantillons choisis ainsi prodults & ladito memoire.
11. Systbme selon la revendication 10, caract~ris6 en ce que ledit second
signal vIdeo pout comprendre une composante d'un signal de salve de
synchronisa- tion de couleur (BG ; SBG) ; et 30        le signal
impulsionnel d'horloge (CK) appliqud a ladite borne d'horloge est
synchronis4 en frequence et en phase sur ladite composanto du signal de
salve de synchronisation couleur (Be SBG). 12. Systeme selon la
revendlcation 7, caract6ris6 on ce quo 35        lesdits premier et second
signaux video comprennent des premibre (Cp) et seconde (Cg) compo- santes
du signal de chrominance comprenant des premlere et seconde composantes
respectives du signal de salve de synchronisation couleur (PBG et SBG); le
signal impulsionnel d'horloge appliqu6 & ladite borne d'horloge est
synchronise en frequence et en phase sur ladite premiere composanto du
signal de salve de synchronisation couleur; 40        les composantes du
signal de chrominance des dchantillons prodults par ledit moyen produisant
l1chantlllon ont tendance & avoir des erreurs de phase relativement aux
6chantillons qui seralent prodults si le signal d'horloge etalt verrouill6
en frequence et en phase sur la seconde composante du signal de salve de
synchronisation couleur ; et un moyen (62 ; 362) coupl6 audit moyen
produisant l'4chantillon et r~pondant A ladite seconde 45     composanto du
signal de salve de synchronisation couleur pour corriger sensiblement
lesdites erreurs de phase. PatentansprUche 50  1.
Vidoosignal-Verarbeitungssystem  mit olner Quelle fOr emn erstes
Videosignal, das elne periodische Horizontalsynchronisierkomponente
enthilt, mit elnem Speicher zum Speichem von Abfrageproben, die ein zweltes
Videosignal darstellen, und mit elner Anordnung zur Verarbeitung der
Abfrageproben synchron mit dem ersten Videosignal, gekennzelchnet durch 55
eine mit der Quelle gekoppelte Einrichtung (18; 318) zur Erzeugung von
Horizontalsynchronisierlm- pulsen, welche die
Horizontalsynchronislerkomponente des ersten Videosignals darstellen; eonen
AnschluB (CK; PCX) zum Anlegen eines TaktimpulssIgnales, bel dem das
Auftreten von Taktimpulsen um einen varlierenden Betrag bezlglich der
Horlzontalsynchronislerimpulso verschoben 14    



* C   L   M S * sein kann; eine Verschiebungs-Metieinrichtung (18; 319),
die mit dem Taktanschlus gekoppelt ist und auf die
Horizontalsynchronisierimpulse anspricht, urn ein Steuersignal zu erzeugen,
das der Zeltdifferenz, ausgedrUckt als Bruchteil der Periode des
Taktimpulssignales, zwischen dem Auftreten eines der 5
Horizontalsynchronislerimpulse und dem Auftreten eines Impulses des
Taktimpulssignales entspricht; eine mit dom TaktsignalanschluBl gekoppelte
Einrichtung (24; 324) zur Steuerung der Auslesung der Signalproben aus dem
Speicher; und eine Verschiebungs-Korrektureinrichtung (22; 322), die mit
dem TaktsignalanschluB, dem Speicher (68; 368) und mit der
Verschlebungs-Meleinrichtung gekoppelt ist, um eine zeitliche Verschiebung
des 10     aus dem Speicher ausgelesenen, durch die Signalproben
dargesteliten Signales ur elnen Betrag zu bewirken, der durch das
Steuersignal bestimmt ist. 2. Videosignal-Verarbeitungssystem mit einer
Quelle fir ein erstes Videosignal, das elne periodische
Horizontalsynchronisierkomponente enthaIt. mit elnem Speicher zum Speichern
von Abfrageproben, die is    esn zweites Vidsosignal darstellen, und mit
elner Anordnung zur Verarbeitung der Abfrageproben synchron mit dem ersten
Videosignal, gekennzelchnet durch eine mit der Quelle (10; 310) fMr das
erste Videosignal gekoppelte Elnrichtung (18; 318) zur Entwicklung von
ersten Horizontalsynchronisierimpulsen, welche die
Horlzontalsynchronisierkomponen- 20     te des ersten Videosignals
darstellen; eine mit der Quelle (50; 350) flr das zweite Videosignal
gekoppelte Einrichtung (58, 358) zum Entwickeln von zwelten
Horizontalsynchronlsierlmpulsen, welche die
Horizontalzellensynchronisierkom- ponente des zweiten Videosignales
darstellen; elnen AnschluO (CK; PCK) zum Anlegen sines Taktimpuissignales,
be! dem das Auftreten von 26     Taktimpulsen um verschiedene
Verschiebungsbetr~ge bezlglich der ersten und der zweiten Horizontal-
synchronisierimpulsen verschoben sein kann; eine mit der Quelle fMr das
zweite Videosignal gekoppelte Einrichtung (52; 352) zum Erzeugen von
Abtastproben, welche das zweite Videosignal zu Zeitpunkten, die durch das
Taktsignal bestimmt werden, darstellen; 30         eine erste
Verschiebungs-MeBeinrichtung (59; 359), die mit dem Taktsignalanschlufli
gekoppeit let und auf die zweiten Horizontalsynchronislsrimpulse anspricht,
urn eln erstes Steuersignal entsprechend der Zeitdifferenz zwischen dem
Auftreten eines der zweiten Horizontalsynchronisierimpulse und einem Impuls
des Taktimpulssignales zu erzeugen; eine erste
Verschlebungs-Korrektureihrichtung (62; 362), die auf das erste
Steuersignal anspricht 36     und mit der Abtasteinrichtung gekoppelt ist,
urn die Werte der von dieser gelieferten Abtastproben so zu andern, dal
esine Zeitverschlebung des durch die Proben dargestellten Signals bewirkt
wird, wobel der Betrag der Zeitverschiebung durch des erste Steuersignal
bestimmt wird; eine mit der Verschiebungs-Korrekturelnrichtung gekoppeite
Spelchereinrichtung (68; 368) zurn Speichem von Proben, die das zeitlich
verschobene zweite Signal darstellen; 40         eine zweite
Verschiebungs-Meseinrichtung (19; 319) die aut das Taktsignal und die
ersten Horizon- talsynchronisierimpulse anspricht, um ein zweltes
Steuersignal entsprechend der Zeltdifferenz zwischen dem Auftreten eines
der ersten Horizontalsynchronisierimpulse und elnen Impuls des Taktsignals
zu erzeugen; einer Einrichtung (24; 324) die mit dem TaktsignalanschluB
gekoppelt ist, um des Auslesen der 46     Abtastwerte aus der
Speichereinrichtung zu steuern; und eine zweite
Verschiebungs-Korrekturqinrichtung (22; 322), die mit dem
Taktsignalanschlul, dem Speicher und der zweiten
Verschiebungs-MeBeinrichtung gekoppelt ist, urn elne Zeltverschiebung des
durch die aus dem Speicher herausgelesenen Abtastproben reprisentlerten
Signales um elnen Betrag zu bewirken, der durch das zweite Steuersignal
bestimmt Ist. 50 3. System nach Anspruch 1 oder 2, dadurch gekennzeichnet,
dael die (oder gegebenenfalls die zweite)
Verschiebungs-Korrektureinrichtung eine Einrichtung (Ii, 500), die mit dem
TaktsignalanschluB gekoppelt Ist und auf das zwelte Steuersignal anspricht,
um sine Zeltverschiebung des Taktsignals zum Erzeugen eines verschlebungs-
55     korrigierten Taktsignals (CK') zu bewirken; und eine Anordnung (500)
zum Anlegen des verschiebungskorrigierten Taktsignals (CKI) an die Einrich-
tung zurn Steuem des Lesens der Abtastproben aus dem Speicher enthilt.    



4. System nach Anspruch 1 oder 2, dadurch gekennzelchnet, daB die
Verschiebungs-Korrektureinrich- tung (19, 319) eine Einrichtung (428, 420)
ztg Erzeugung von Signalproben, die den Summon elner ersten und elner
zwelten, aufeinanderfolgenden, aus dem Speicher ausgelesenen Probe
entspricht, die mit elnem ersten bzw. zweiten Bemessungsfaktor proportional
dem (zweiten) Steuersignal gewichtet 5      sind. 5. System nach Anspruch 1
oder 2, dadurch gekennzelchnet, daOl die (oder gegebenenfalls die zweite)
Verschiebungs-Korrektureinrichtung eine Einrichtung (428) zur Gewichtung
der Werte jeweils zweier aufeinanderfolgender, aus dem 10     Speicher
ausgelesener Proben mit einem ersten bzw. zweiten komplementaren
Bemessungsfaltor proportional zum zweiten Steuersignal; und esne
Einrichtung (420), welche die beiden gewichteten Proben miteinander
kombiniert, um Proben zu entwickeln, die das zeitlich verschobene Signal
darstellen, enthalt. t6  6. System nach Anspruch 2, dadurch gekennzelchnet,
dafl die erste Verschiebungs-Meleinrichtung (59; 359) eine Elnrichtung zum
Messen des Zeitintervalls, gerechnet als Bruchteil einer Periode des
Taktsignals, zwIschen elnem vorgegebenen Punkt auf elnem Impuls des zwelten
Horizontalzollensyn- chronisiersignales und einem Obergang sines Pulses des
Taktsignales, der dem vorgegebenen Punkt zeitlich benachtbart ist, enthalt
und i   20         die zweite Verschiebungs-MeBeinrichtung (19; 319) esne
Einrlchtung zum Messen des Zeldnterval- les, gerechnet als Bruchteil einer
Periode des Taktsignales, zwischen einem vorgegebenen Punkt auf elnem Puls
des ersten Horizontalzellensynchronisiersignals und einem Obergang eines
Impulses des Taktsignales, der dem vorgegebenen Punkt zeitlich benachbart
ist, enthalt. 25  7. System nach Anspruch 6, dadurch gekennzeichnet, dafli
die erste Verschlebungs-Korrektureinrich- tung (62; 362) sine Einrichtung
(428) zum Gowichten der Werte elner ersten und einer zwelten
aufeinanderfolgenden, das zweite Signal darstellenden Abtastprobe durch
einen dem ersten Steuersl- gnal bzw. einem dem Komplement des ersten
Steuersignals proportlonalen Faktor, und sine Einrich- tung (420) zum
Addieren der ersten und der zwelten gewichteten Abtastprobe zur Erzeugung
ehner 30     ersten Abtastprobe, die das zeitlich verschobene Signal
darstellt, enthaIt. a Bild-ln-Bild-Femsehwiedergabesystem mit elner Quelle
fOr ein erstes, eine periodische Horizontalzel-
lensynchronislersignalkomponente aufweisendes Videosignal, mit einer Quelle
fUr sin zweltes, sine periodische
Horizontaizeilensynchronisiersignalkomponente aufwelsendes Videosignal, und
mit siner 3s     Einrichtung zum Verarbeiten des zwelten Videosignals
synchron mit dem ersten Videosignal, gekenn- zelchnet durch sine
Einrichtung (64, 70; 364, 370) einschilellich sines Speichers (68; 368) zum
Verarbelten des zweiten Videosignals, um Abtastproben Im Speicher zu
erzeugen, die das zwelte Videosignal darstellen; einen AnschluD (CK; PCK)
zum Zuftihren eines Taktimpulssignals, bel dem das Auftreten von 40
Taktsignalimpulsen um varlierende Betrage bezaglich der
Horizontalsynchronisierimpulse des ersten Videosignals verschoben sein
konnen; sine Verschiebungs-Meleinrichtung (19; 319), die mit dem
TaktanschluB gekoppelt ist und auf die Horizontalsynchronisierimpulse des
ersten Signals anspricht, um sin SteuersIgnal zu erzeugen, welches dem
Zeitbetrag, ausgedrtlckt als Bruchtell der Periode des Taktsignals,
zwIschen dem Auftreten sines 45     der Horizontalsynchronislerimpulse und
elnem Impul des Taktsignals entspricht; sine
Verschlebungs-Korrektureinrichtung (2; 322), die mit dam TaktsignalanschluB
gekoppeit Ist und auf das Steuersignal anspricht, umr sine zeitliche
Verschlebung des Taktsignals zur Entwicklung sines
verschiebungskorrigierten Taktsignales zu bewirken; sine Einrichtung (24;
324), die mit der Verschiebungs-Korrektureinrichtung und dem Speicher 50
gekoppelt ist, um aus diesem die Abtastproben synchron mit dem
verschiebungskorriglerten Taktsignal zu extrahieren; und elner
Multlplex-Einrichtung (26; 326) die mit der
Abtastproben-Extrahlereinrichtung und der Quelle fUr das erste Videosignal
gekoppelt ist, um wahlweise Signals von der Quelle fUr das erste
VIdeosignal odor von dem Speicher an sine Wiedergabeeinrichtung zu liefern.
55 9. System nach Anspruch 2 oder 8, dadurch gekennzeichnet, daB die
Verschlebungs-Meflelnrichtung (19; 319) sine Einrichtung zum Messen des
Zeltintervalles zwischen einem vorgegebenen Punkt auf elnem Impuls des
Horlzontalzellensynchronislersignals und elnem Obergang des Impulses des
Taktsl- 16    EP 0 213 913 B1    11111 1 JuN11 l111 1111 gnales, der
unmittelbar vor dem vorgagebenen Punkt auftritt, enthdIt und 



die (oder gegebenenfalls die zweite) Verschiebungs-Korrektureinrichtung
(22; 322) sine Einrichtung (6f-lst, W1 -119') zum Verzogern des Taktsignals
um elnen Zeitbetrag, der ungefahr gleich dem genann- ten Zeitintervall ist,
um das verschlebungskorrigierte Taktsignal zu erzeugen, enth~lt. 10. System
nach Anspruch 8, dadurch gekennzelohnet, daB die Einrichtung zum
Verarbeiten des zwelten Videosignals enthalt: elne Elnrichtung (58; 356),
die mit der Quelle fUr das zwelte Videosignal gekoppelt Ist, um weitere
Horizontalsynchronisierimpulse zu erzeugen, die die
Horizontalzellensynchronisier-Signalkomponente i0     des zweiten
Videosignals darstellen; eine Elnrichtung (52; 352), die mit der Quelle des
zweiten Videosignals gekoppelt ist, um Abtastproben zu erzeugen, die das
zweite Videosignal zu Zeitpunkten, die durch das Taktsignal bestimmt
werden, darstellen; eine weitere Verschiebung-Mefleinrichtung (59, 359),
die mit dem TaktsignalanschluR gekoppelt ist t5     und auf .die weiteren
Horizontalsynchronislerimpulse anspricht, um ein weiteres Stsuersignal
(SSK) entsprechend dem Zeitbetrag, gerechnet als Bruchteil der Periode des
Taktsignals, zwlschen dem Auftreten eines welteren
Horizontalsynchronisierimpulses und einem Impuls des Taktsignais zu erzeu-
gen; eine weitere Verschiebungs-Korrektureinrichtung (62, 362), die mit der
die Abtastwerte erzeugen- 20     den Einrichtung sowie dem
TaktsignalanschluB gekoppelt ist und auf das weltere Steuersignal an-
spricht, um eine Zeltverschlebung des Signales zu bewirken, welches durch
die von der Abtastproben- erzeugungseinrichtung gelleferten Abtastproben
dar   gestelit wird; elne mit der welteren
Verschiebungs-Korrektureinrichtung gekoppelte Elnrichtung (64, 364) zum
ZufUh- ren ausgewAhlter. von ihr gelleferter Abtastproben zurn Speicher. 26
11. System nach Anspruch 10, dadurch gekennzelchnet, daBi das zweite
Videosignal eine Farbsynchronislerschwingungszug-Signaikomponente (BG; SBG)
ent- halten kann und das dem  TaktanschluS zugefUhrte Taktimpulssignal (CH)
in Frequenz und Phase mit der 30
Farbsynchronisierschwingungs-Signalkomponente (BG; SBG) synchronisiert ist.
12. System nach Anspruch 10, dadurch gekennzelchnet, dal9 das erste und das
zweite Videosignal sine entsprechende erste (Cp) und zwelte (C,) Farbart-
Signalkomponente einschlieflllch eaner entsprechenden ersten (PBG) bzw.
zweiten (SBG) 36     Farbsynchronislerschwingungszug-Signalkomponente
enthalten; das dem TaktanschluB zugefUhrte TaktimpulssIgnal In Frequenz und
Phase mit der ersten Farbsynchronisierschwingungszug-Signalkomponente
synchronislert ist; die Farbart-Signalkomponenten der Abtastproben, die
durch die Abtastprobenerzeugungseinrich- tung geliefert werden, zu
Phasenfehlern bezUglich der Abtastproben nelgen, die erzeugt wOrden, wenn
40     das Taktsignal in Frequenz und Phase mit der zweiten
Farbsynchronislerschwingungszug-Signalkompo- nente synchronisiert were; und
mit der Abtastwerterzeugungseinrichtung sine Einrichtung (62; 362)
gekoppeft ist, die auf die zweite
Farbsynchronisierschwingungszug-Signalkomponente ansprlcht, um die
genannten Phasenfehier im wesentlichen zu korrigieren. 46 50 55 17    


