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It is recognized herein that a subtle problem exists in pro-scan systems of
the type described This invention relates to television apparatus     when
displaying what will be referred to herein- and particularly to apparatus
employing "pro-        after as non-standard video signals. As used
gressive scanning" to effectively increase the    5    herein, the term
non-standard refers to video vertical resolution of displayed images.
signal wherein the ratio of the color subcarrier "Progressively" scanned
television receivers       frequency to horizontal line frequency does not
have been proposed wherein the horizontal scan       conform exactly to a
specified broadcasting stan- rate is multiplied, i.e., doubled, and each
line of  dard (e.g., 227.5 in the NTSC standard). Where. for video is
displayed twice thereby providing a    10   example, the video source is a
video disc player, a displayed image having reduced visibility of line
video cassette recorder, a video "game" unit or structure and subjectively
improved vertical resol-  some other non-standard source, the burst/line-
ution. In a typical progressively scanned receiver,  frequency ratio may
vary over a continuum within each line of video is stored in one of two
certain limits. These limits may include a signifi- memories. As one of the
memories is being    15   cant variation from the standard ratio over a
range written with the incoming video signal at the        of values (e.g.,
from 226.5 to 228.5, for example). standard line rate, the other memory is
read two     Under these conditions, the number of video times at twice the
standard line rate thereby        samples (pixels) in a horizontal line
period will not, providing two lines of time compressed video         in
general, be 910 (assuming a 4 fsc write clock). within one standard line
interval. The memory   20   The number of 4 fsc clock periods contained
within output is applied to a display having a doubled      one horizontal
line period, in other words, will horizontal sweep rate synchronized with
read-out     differ from the standard and this difference may of the memory
thereby doubling the number of         include a fractional part of one
pixel. displayed lines of video signal.                      The deviation
of the number of samples (pixels) An example of a progressively scanned
receiver,   25   per line from the standard (910) is difficult to deal
wherein the added video lines are not interpolated   with because it
represents a precession of the A/D from the original scan lines, is
described in U.S.   converter sampling signal clock phase with Pat.
US-A-4,415,931 entitled TELEVISION DISPLAY      respect to the incoming
horizontal synchronizing WITH  DOUBLED  HORIZONTAL LINES which
signal phase. The effect of this precession or issued November 15, 1983 to
R. A. Dischert. A    30   "phase-slip" or "skew" is that horizontal timing
doubly scanned receiver in which the additional      errors accumulate
throughout each field scan. scan lines are obtained by interpolation from
the    Moreover, in a progressive scan system, where a original scan lines
is described by K. H. Powers in  coherent 8 fsc read clock is used with
double (2H) U.S. Pat. US-A-4,400,719 entitled TELEVISION DIS-   standard
rate deflection for the display, the 8 fsc PLAY  SYSTEM  WITH  REDUCED
LINE-SCAN    35   read clock precession relative to the 2H deflection
ARTIFACTS which issued August 23, 1983.              will be double that of
the 4 fsc (write) clock When implementing a progressively scanned
precession relative to the 1H incoming video receiver with digital signal
processing circuits, one  signal. This problem is unique to progressive
scan may employ random access memories (RAM) for         systems and can
cause accumulated horizontal the line stores. Digital signal processing
typically   40   timing errors, for the assumed conditions, of 12% utilizes
a coherent clock for purposes of signal     (or more) of a line over a
field interval or full-pixel sampling (in the A/D converter), memory
address     timing discontinuities between occasional lines. control and
other functions. For simplicity of      The visible effects may be seen as
picture skew, chroma processing, the clock is typically phase      ragged
edges or other undesirable artifacts. locked to an integer multiple of the
color subcarrier   45  In view of the foregoing, one might consider pre-
frequency. For NTSC standard video signals, the      processing the video
signal prior to "speed-up" in memory write clock frequency is typically
selected  the progressive scan processor (PSP) with a to be four times that
of the color subcarrier (4 fsc)  conventional time-base corrector (TBC).
Examples or about 14.3 MHz with a period of about 70          of time-base
correctors suitable for use with video nanoseconds. One line of memory, for
this clock   50   tape recorder (VTR) reproduced signal are given in
frequency and the standard NTSC line period of       U.S. Patents
US-A-4,249,198 of Ito et al., and US-A- about 63.5 microseconds, therefore
requires 910     4,443,821 of Kato, herein incorporated by ref- locations
in RAM to store 910 video samples of      erence.In ito et al. a digitized
video signal provided "pixels" (picture elements). This memory require-
by an un-synchronized VTR is stored in the TBC ment is invariant for NTSC
standard signal   55   memory (one field) and the storage location as
because under the NTSC standard there are           well as delay prior to
storage of the video signal is exactly 227.5 color subcarrier cycles per
horizontal  controlled in response to the phase difference line. With D/A
conversion done at four times the     between the incoming video
synchronizing signal color subcarrier frequency (4 fsc) there are thus,
components and a constant reference signal (e.g.,
exactly910(4x227.5)pixelsperline.Aslongasthe    60   "house sych"). The TBC
of Kato is specifically memory read clock is exactly double the frequency
addressed to correcting intra-line velocity errors of of the write clock,
the resultant "double-speed" or  a VTR reproduced signal and includes a
velocity 



"time-compressed" pixels will have proper hori-      error detector for
detecting velocity errors in zontal spacing and vertical alignment when
dis-      successive lines of the video signal written into played.
65   memory. A sample level compensator at the    3               EP 0163
514 B1                     4 output of the TBC memory adjusts the level of
the   cessing unit 12 of conventional design to provide video samples
(pixels) read out from the memory    a baseband video output signal S1. To
simplify as a function of the detected velocity error such  the drawing no
audio processing is shown. The that the level of the read out sample is
modified to  baseband video signal S1 is applied to an analog- be equal to
the level that the read-out sample    5    to-digital (A/D) converter 14
and to a timing unit should have had at the time it was read if there
16. Unit 16 includes conventional sync and burst had been no velocity
error.                         detectors and multiplying phase locked loops
to It is recognized herein that the use of conven-   generate a plurality
of timing signals including tional time-base correctors will not solve the
memory read and write clocks phase-locked to unique problems encountered in
progressively   10   eight and four times the color subcarrier fre- scanned
("pro-scan" hereinafter) video display      quency, respectively, (8 fsc, 4
fsc). Half line rate systems. The problem  in progessive scan
signals (FH/2) are provided  for controlling systems involves more than
time-base errors         memory read/write selection and double line rate
(e.g., "jitter"), it involves non-standard signals  signals (2 FH) are
provided for timing the horizon- wherein there may be a variation of the
number of   15  tal sweep of the receiver display 18. pixels per line and
this variation is effectively    Alternate lines of the digitized video
signal S1 multiplied by the double reading of each line      are applied to
respective ones of two progressive which occurs only in pro-scan systems.
scan processors 20, 22 by means of a switch 24 The aforementioned problem
does not exist in      which is controlled by the half line-rate timing
conventional time-base correctors because there   20   signal (FH/2)
provided by timing unit 16. For each line is read only once. Simply stated,
in a   purposes of discussion it will be assumed that progressively
scanned  display  system, the       switch 24 is in the position shown
(upward) for second memory read operation for "non-stan-        even lines
of the video signal S1 for storing dard" video signals (as hereinbefore
defined)      (writing) signal S1 in the memory portion of may require a
different time-base compensation    25   processor 20 and that switch 24 is
in the opposite that the first memory read operation and each
position for odd lines for writing signal S1 in the read operation may
require video delay compen-     memory portion of processor 22. sation
which is a fractional part of a pixel interval.  Each of processors 20 and
22 includes a Moreover, if left un-corrected, read errors caused
respective memory unit 30, 32 of conventional by variations of the number
of pixels per line due   30   design (e.g., a random access memory and
asso- to a non-standard signal tend to accumulate as     ciated address
counter) which receives 4 fsc write previously mentioned.
clock signals and 8 fsc read clock signals from A progressive scan display
apparatus in accord-  timing unit 16. The outputs of memories 30 and ance
with the invention (claim 1) includes means   32 are coupled via respective
variable delay units for measuring the phase of the memory read and   35
34 and 36 to a switch 40 for application to display write clocks with
respect to the horizontal sweep   18 via a digital-to-analog converter 42.
During signal of the display. Means are provided for      even lines,
switch 40 (in the position shown) delaying the video signal recovered from
the       couples the output of memory 32 to converter 42 memory as a
function of the difference between     and during odd lines it couples the
output of the read and write clock phase measurements,   40   memory 30 to
converter 42. preferably each time the memory is read.             Each of
progressive scan processors 20 and 22 The invention will now be described
by way of    includes a respective delay signal generator 50 example, with
reference to the drawings in which   and 52. Generator 50 controls the
delay of unit 34 like elements are identified by like designators   and of
another variable delay unit 54 which and in which:
45   imparts a variable delay to the 8 fsc clock signal to FIGURE 1 is a
block diagram of a television       provide a modified clock signal CL-A.
Generator receiver embodying the invention; and              52 is
similarly coupled to unit 36 and to another FIGURE 2 is a detailed block
diagram of a        variable delay unit 56 which provides a variably
portion of the receiver of FIGURE 1.               delayed 8 fsc clock
output signal CL-B. The two The receiver of FIGURE 1 includes an input   50
clock signals are coupled via another switch 60 to terminal 10 for
connection to a source of tele-    the clock input of D/A converter 42.
Switch 60 is vision signals. When connected to an antenna for
synchronized with switch 40 such that D/A con- receiving  standard
broadcast  signals, the       verter 42 alternately receives video and
clock received signal will conform to a standard (NTSC,  signals from
progressive scan processors 20 and for example) wherein the number of color
sub-   55   22. carrier cycles per horizontal line is known exactly  With
the exception of the variable delay pro- 



(e.g., 227.5). When connected to another source,   cessing, as will be
described, overall operation of such as a "consumer" video disc or video
tape      the progressively scanned receiver is conven- recorder, the color
subcarrier/line frequency ratio  tional. Briefly, the digitized video
signal S1 is may differ from the exact broadcast standard as   60
alternately stored in the memories 30 and 32. As previously discussed and
this difference may tend  one line is being written into memory 30, the to
result in various visible artifacts being dis-  previously stored line in
memory 32 is, for played if not compensated for as described
example, read twice, converted back to analog hereinafter.
form  in converter 42 and then displayed on Terminal 10 is connected to a
tuner/IF pro-   65   display 18 (e.g., a kinescope or projection display)
5               EP  0163 514  B1                    6 which has a doubled
horizontal sweep rate (2 FH)       The correction signal, TC in the
drawing, is thereby displaying two lines of video for each line  applied to
both the video signal and the 8 fsc clock received. The second line of each
line pair may be   for D/A converter 42 to ensure that the D/A interpolated
as is known in the art or it may be an  converter implements the desired
delay in the exact replica of the first line. Of importance to the    5
video signal. present invention is the determination of the          FIGURE
2 is a block diagram  illustrating a exact starting point for each
displayed line and     suitable implementation of the delay generator this
is controlled in accordance with the invention  used in progressive scan
processors 20 or 22. The by means of the delay generators and variable
flyback pulse FB is applied to two phase detectors delay units in
progressive scan processors 20 and    10   202, 204 which receive,
respectively, the 4 fsc 22.
write clock and the 8 fsc read clock signals. Generators 50 and 52 each
include circuits for     Detectors 202 and 204 are keyed by write and read
measuring the phase of the respective memory         pulses (provided by
circuit 16). On the first 4 fsc read and write clocks with respect to the
double     clock pulse after the flyback pulse FB, the pro- line-rate (2
FH) horizontal sweep signal of display    15   cessor memory has the first
pixel written into it. 18. Units 34 and 36 delay the video signal
Detector 202 measures the time difference recovered from  memory as a
function of the          between the flyback pulse and the first cycle of
difference between the read and write clock phase    the 4 fsc write clock
and provides a (4 bit) binary measurements upon each memory read oper-
number, TW, equal to the number of sixteenths of ation. Recall that for
"non-standard" video input   20   the 4 fsc clock period that the signals
differ by signals the phase of the 4 fsc memory write clock    This
corresponds to a measurement resolution of is constantly precessing
(slipping) with respect to  about four nanoseconds which, for practical
pur- the horizontal synchronizing signal component of     poses, is
adequate for purpose of the present the incoming video signal and thus, is
also pre-     invention. The write clock phase measurement cessing (at
double rate) with respect to the hori-   25   TW is stored in a latch 206
via a line rate switch zontal deflection signal supplied to display 18.
208. During the next line TW is latched in a second The write clock phase
with respect to the horizon-   latch 210. A switch 212 is synchronized with
tal deflection pulse (e.g., the flyback pulse, FB,   switch 208 to enable
reading of a previous stored obtained from display 18) is measured at the
start   value of TW while a new one is being written. of each  writing
line  interval. This  phase   30    When one complete line of video is
stored in measurement may be expressed as a percentage         memory 30
and is ready to be read the 8 fsc read of the writing pixel period (70
nanoseconds for      clock phase is measured (detector 204) with the
assumed 4 fsc NTSC write clock). This "frac-     respect to flyback pulse
FB and stored in a "TD" tion", TW  hereinafter, will be a number lying
storage latch 220. The correction delay TC for the within a range between
zero and unity. The   35   variable delay units of the progressive scan
pro- number TW is stored for use during the following    cessor is
determined by adding binary "16" to the two read operations when the stored
line is         stored number TW  in an adder 222 and then recovered from
memory. At the start of each of      subtracting the stored value of TD
from the sum the two read operations when the stored line is to  in a
subtractor 224. Accordingly the resultant be displayed, the phase of the 8
fsc read clock is   40   value of the delay compensating signal is given
measured with respect to the horizontal deflec-      by TC=TW-TD+16 for
each  line of video tion (flyback) pulse FB. These measurements may
recovered from memory 30 (or 32 in processor also be expressed as fractions
and will be referred  22). The number 16 is added to simplify the to herein
as TD-1 and TD-2 depending on whether      subtraction circuitry by
assuring that TC can it is the start of the first read (TD-1) or the start
of   45   never be negative. This "offset" corresponds to a the second read
(TD-2) of the stored line.           constant one pixel delay in the
overall system and In general, for non-standard signals, the phase    may
either be ignored (it will lie in the display measurements will differ,
that is, (TW)[err](TD-       overscan area) or it may be corrected by
reading 1)[err](TD-2). In order for the pixels to be uniformly  the
processor memory with a one-count shift in spaced horizontally and properly
aligned ver-   so   the memory address. The value of TC ranges from 



tically, without "crawl" or other undesirable       zero to thirty-one (5
binary bits after the addition) artifacts, delays are selectively
introduced in the  so that the controlled pixel delay implementing video
signal  path  such  that,  in  effect,       the correction will correspond
to a signal delay (TW)=(TD-1)=(TD-2). The measured value of TW
varying from zero to one and fifteen-sixteenths is compared with that of
TD-1 during the first   55   pixel periods (one pixel period for read out
is memory read operation and the difference (TW)-       about 35
nanoseconds). (TD-1) is obtained. During the second memory
Although the delay compensation  in the read opertion the same comparison
is made            generator 50 (or 52) of FIGURE 2 is processed in between
TW and TD-2. For each read operation        terms of fractions (sixteenths)
of a pixel, it may the amount of delay (expressed as a percentage    60
readily be processed directly in terms of time. If of the read clock period
of 35 nanoseconds) is       so, FIGURE 2 should be modified by dividing the
added to the displayed signal by means of unit 34    value of the write
measurement by 2 (a simple in processor 20 or unit 36 in processor 22. This
one shift operation in binary arithmetic) to take corrects for the
fractional pixel period error       into account that phase errors of the 4
fsc write characteristic of the non-standard video signal.    65   clock
are doubled with respect to the 8 fsc read    7              EP 0163 514 B1
8 clock. It will also be appreciated that adder 222, if  genen Signals eine
Mehrzahl von Zeilen enthilt. used, may follow subtractor 224 although, in
that  die einer Bildwiedergabeeinrichtung (18) zuge- case, the subtractor
would have to handle nega-    fuhrt werden, deren Zeilenabtastrate fur die
Wie- tive numbers.                                      dergabe der
Mehrzahl von Zeilen fur jede Zeile 5    des empfangenen Signals gewahIt
ist, dadurch Claims
gekenn~eichnet, daB das Gerat einen Phasenmes- ser ,50) zur Messung der
Phasenlage der Lese- 1. A progressive scan television apparatus com-  und
Schreibtaktsignale bezuglich eines der Bild- prising an input for receiving
a video signal,     wiedergabeeinrichtung zugeordneten Zeilensyn- means,
including video signal storage means (30,   10   chronsignals und eine
Verzogerungseinrichtung 32) and means (16) for producing read and write
(34) zur Verzogerung des Ausgangsvideosigne's clock signals for writing a
signal into and reading  in Abhangigkeit von der Differenz zwischen den it
from the storage means, for producing from the  Lese- und
SchreibtaktsignalphasenmeBwerten received video signal an output video
signal       enthalt. having for each line of the received signal a    15
2. GerAt nach Anspruch 1, dadurch gekenn- plurality of lines for
application to a display    zeichnet, daB fOr jede Zeile des empfangenen
means (18) having a line scanning rate selected    Signals das
Ausgangsvideosignal diese Zeile in for displayed the said plurality of
lines for each  mehrfacher Wiederholung enthalt. line of the received
signal, and characterized in    3. Gerat nach Anspruch 1, dadurch gekenn-
that the apparatus further comprises means (50)   20   zeichnet, daB fur
jede Zeile des empfangenen for measuring the phase of said read and write
Signals das Ausgangsvideosignal eine Mehrzahl clock signals each with
respect to a line syn-     von Zeilen enthalt, von denen mindestens eine
chronizing signal associated with the display      aus dem empfangenen
Signal interpoliert ist. means, and means (34) for delaying the output
4. Gerat nach Anspruch 1, 2 oder 3, dadurch video signal as a function of
the difference   25   gekennzeichnet, daB die Verzogerungseinrich- between
the read and write clock signal phase     tung (34) das Ausgangsvideosignal
in Abhangig- measurements.                                      keit von
der Differenz zwischen den Lese- und 2. Apparatus according to claim 1,
wherein for   SchreibtaktphasenmeBwerten  jedesmal  beim each line of the
received signal, the output video  Speicherauslesen verzogert. signal
comprises that line repeated a plurality of   30  5. Gerat nach Anspruch 1,
2 oder 3, dadurch times.
gekennzeichnet, daB die MeBeinrichtung enthalt 3. Apparatus according to
claim 1, wherein for     einen ersten Phasendetektor (202), der in each
line of the received signal, the output video  Abhangigkeit von einem
ersten Tastsignal die signal comprises a plurality of lines, at least one
Phasenlage des Schreibtaktes bezuglich des Zei- of which is interpolated
from the received signal.   35   lensynchronsignals jedesmal dann miBt,
wenn 4. Apparatus according to claim  1, 2 or 3       eine Zeile des
Videosignals in die Speicheranord- wherein the delaying means (34) delays
the out-    nung eingelesen wird, und put video signal as a function of the
difference     einen zweiten Phasendetektor (204), der in between  the
read  and write clock phase          Abhdngigkeit von einem zweiten
Tastsignal die measurements each time the memory is read.   40   Phasenlage
des Lesetaktsignals bezuglich des 5. Apparatus according tc claim  1, 2 or
3       Zeilensynchronsignals jedesmal dann miBt, wenn wherein the
measuring means comprises:             eine Zeile des Videosignals aus der
Speicheran- a first phase detector (202) responsive to a first  ordnung
ausgelesen wird. keying signal to measure the phase of the write 



clock with respect to the line synchronizing signal   45   Revendications
each time a line of video signal is written into the storage means; and
1. Un dispositif de tel6vision a balayage pro- a second phase detector
(204) responsive to a    gressif comprenant une entree pour recevoir un
second keying signal to measure the phase of the   signal video, un moyen,
comprenant un moyen read clock signal with respect to the line syn-   50
de stockage du signal video (30, 32) et un moyen chronizing signal each
time a line of video signal  (16) pour produire des signaux d'horloge
d'ecri- is read out of the storage means.                 ture et de
lecture pour ecrire un signal dans le moyen de stockage et le lire de
celui-ci, pour Patentanspruche                                    produire
du signal video re~u un signal de sortie 55   video ayant pour chaque ligne
du signal recu un 1. Mit fortlaufender Abtastung arbeitendes       certain
nombre de lignes pour application A un Fernsehgerti mit. einem Eingang zur
Zufuhrung      moyen de visualisation (18) ayant une frequence eines
Videosignals, einer eine Videosignalspei-    de balayage de ligne choisie
pour visualiser la cheranordnung (30, 32) enthaltenden Einrichtung
pluralite de lignes pour chaque ligne du signal und einer Einrichtung (16)
zur Erzeug_ ng von   60   requ, et caract6rise en ce qu'il comprend de plus
Lese- und Schreibtaktsignalen zum Einsctreiben     un moyen (50) pour
mesurer la phase des signaux eines Signals in die Speicheranordnung und zum
d'horloge d'ecriture et de lecture chacune par Auslesen des Signals aus
ihr, um aus dem emp-      rapport A un signal de synchronisation de ligne
fangenen Videosignal ein Ausgangsvideosignal       associe au moyen de
visualisation. et un moyen zu erzeugen, welches fur jede Zeile des empfan-
65   (34) pour retarder le signal video de sortie comme    7
EP 0163514 B1                       8 clock. It will also be appreciated
that adder 222, if  genen Signals eine Mehrzahl von Zeilen enthalt, used,
may follow subtractor 224 although, in that  die einer
Bildwiedergabeeinrichtung (18) zuge- case, the subtractor would have to
handle nega-    fuhrt werden, deren Zeilenabtastrate fur die Wie- tive
numbers.                                      dergabe der Mehrzahl von
Zeilen fur jede Zeile 5    des empfangenen Signals gewahit ist, dadurch
Claims                                             gekenn.eichnet, daB das
Gerat einen Phasenmes- ser '50) zur Messung der Phasenlage der Lese- 1. A
progressive scan television apparatus corn-  und Schreibtaktsignale
bezuglich eines der Bild- prising an input for receiving a video signal,
wiedergabeeinrichtung zugeordneten Zeilensyn- means, including video signal
storage means (30,   10   chronsignals und eine Verz6gerungseinrichtung 32)
and means (16) for producing read and write    (34) zur Verz6gerung des
Ausgangsvideosigna's clock signals for writing a signal into and reading
in Abhangigkeit von der Differenz zwischen den it from the storage means,
for producing from the  Lese- und SchreibtaktsignalphasenmeBwerten received
video signal an output video signal       enthalt. having for each line of
the received signal a    15  2. Gerat nach Anspruch 1, dadurch gekenn-
plurality of lines for application to a display    zeichnet, daB fOr jede
Zeile des empfangenen means (18) having a line scanning rate selected
Signals das Ausgangsvideosignal diese Zeile in for displayed the said
plurality of lines for each  mehrfacher Wiederholung enthalt. line of the
received signal, and characterized in    3. Gerat nach Anspruch 1, dadurch
gekenn- J  that the apparatus further comprises means (50)   20   zeichnet,
da( fur jede Zeile des empfangenen for measuring the phase of said read and
write     Signals das Ausgangsvideosignal eine Mehrzahl clock signals each
with respect to a line syn-     von Zeilen enthalt, von denen mindestens
eine chronizing signal associated with the display      aus dem empfangenen
Signal interpolien ist. means, and means (34) for delaying the output
4. Gerat nach Anspruch 1, 2 oder 3, dadurch video signal as a function of
the difference   25   gekennzeichnet, dag die Verzogerungseinrich- between
the read and write clock signal phase      tung (34) das
Ausgangsvideosignal in Abhangig- measurements.
keit von der Differenz zwischen den Lese- und 2. Apparatus according to
claim 1, wherein for   Schreibtaktphasenmegwerten  jedesmal beim each line
of the received signal, the output video  Speicherauslesen verzogert.
signal comprises that line repeated a plurality of   30  5. Gerat nach
Anspruch 1, 2 oder 3, dadurch times.
gekennzeichnet, daB die MeBeinrichtung enthalt 3. Apparatus according to
claim 1, wherein for     einen ersten Phasendetektor (202), der in each
line of the received signal, the output video  Abhangigkeit von einem
ersten Tastsignal die signal comprises a plurality of lines,at least one
Phasenlage des Schreibtaktes bezuglich des Zei- of which is interpolated
from the received signal.   35   lensynchronsignals jedesmal dann millt,
wenn 4. Apparatus according to claim 1, 2 or 3        eine Zeile des
Videosignals in die Speicheranord- wherein the delaying means (34) delays
the out-    nung eingelesen wird, und put video signal as a function of the
difference     einen zweiten Phasendetektor (204), der in 



between  the  read  and write clock phase          Abhangigkeit von einem
zweiten Tastsignal die measurements each time the memory is read.    40
Phasenlage des Lesetaktsignals bezuglich des 5. Apparatus according tc
claim  1, 2 or 3       Zeilensynchronsignals jedesmal dann mil3t, wenn
wherein the measuring means comprises:             eine Zeile des
Videosignals aus der Speicheran- a first phase detector (202) responsive to
a first  ordnung ausgelesen wird. keying signal to measure the phase of the
write clock with respect to the line synchronizing signal   45
Revendications each time a line of video signal is written into the storage
means;. and                                  1. Un dispositif de tel6vision
a balayage pro- a second phase detector (204) responsive to a    gressif
comprenant une entree pour recevoir un second keying signal to measure the
phase of the   signal video, un moyen, comprenant un moyen read clock
signal with respect to the line syn-   50   de stockage du signal video
(30, 32) et un moyen chronizing signal each time a line of video signal
(16) pour produire des signaux d'horloge d'ecri- is read out of the storage
means.                 ture et de lecture pour ecrire un signal dans le
moyen de stockage et le lire de celui-ci, pour Patentanspruche
produire du signal video recu un signal de sortie 5S   video ayant pour
chaque ligne du signal recu un 1. Mit fortlaufender Abtastung arbeitendes
certain nombre de lignes pour application a un Fernsehgerat mit einem
Eingang zur Zufuhrung       moyen de visualisation (18) ayant une fr6quence
eines Videosignals, einer eine Videosignalspei-    de balayage de ligne
choisie pour visualiser la cheranordnung 130, 32) enthaltenden Einrichtung
pluralite de lignes pour chaque ligne du signal und einer Einrichtung (16)
zur Erzeu%, ng von   60   requ, et caracterise en cv qu'il comprend de plus
Lose- und Schreibtaktsignalen zum Einschreiben     un moyen (50) pour
mesurer la phase des signaux eines Signals in die Speicheranordnung und zum
d'horloge d'6criture et de lecture chacune par Auslesen des Signals aus
ihr, um aus dem emp-      rapport a un signal de synchronisation de ligne
fangenen Videosignal ein Ausgangsvideosignal       associe au moyen de
visualisation, et un moyen zu erzeugen, welches fur jede Zeile des empfan-
65   (34) pour retarder le signal video de sortie comme    ~-@
9               EP  0163 514  Bi                    10 une fonction de la
difference entre les mesures      d'ecriture et de lecture chaque fois que
la de phase des signaux d'horloge d'ecriture et de      memoire est lue.
lecture.                                               5. Dispbsitif selon
la revendication 1, 2 ou 3, 2. Dispositif selon la revendication 1, ou pour
ou, le moyen de mesure comprend: chaque ligne du signal requ, le signal
vid6o de    5   un premier detecteur de phase (202) repon- sortie comprend
cette ligne repet6e plusieurs        dant d un premier signal de
verrouillage pour fois.
masurer la phase de l'horloge d'6criture par 3. Dispositif selon la
revendication 1, ou pour    rapport au signal de synchronisation de ligne
chaque ligne du signal requ, le signal vid6o de      chaque fois qu'une
ligne du signal video est sortie comprend un certain nombre de lignes,   ,o
6crite dans le moyen de stockage; et dont au moins une est interpol6e A
partir du           un second detecteur de phase (204) r6pond-nt signal
requ.                                         6 un second signal de
verrouillage pour mesurer 4. Dispositif selon la revendication 1, 2 ou 3,
la phase du signal d'horloge de lecture par rap- ou le moyen de retard (34)
retarde le signal         port au signal de synchronisation de lgne cha-
vid6o de sortie comme une fonction de la diffe-   15   que fois qu'une
ligne du signal vid6o est lue du rence entre les mesures de phase d'horloge
moyen de stockage. 20 25 30 35 40 45 50 55 60 65    


