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source is a video disc player, a video cassette recor- der, a video [err]
game [err] unit or some source other than This invention relates to
television receivers and  broadcast television, the burstiline-frequency
ratio particularly to receivers of the type employing [err] pro-  may
differsubstantially from the standard rato. Under gressive scanning [err]
to effectively Increase the verti-   5   these conditions, the number of
video samples (pic- cal resolution of displayed images.                ture
elements or [err] pixels ) in a horizontal line period "Progressively"
scanned television receivers     will not, in general, be 910 (assuming a
[err] write have been proposed wherein the horizontal scan rate  clock). is
multiplied, e.g., doubled, and each line of video is  The deviation of the
number of samples (pixels) displayed twice thereby providing a displayed
image   10  per line from the standard (910) is difficult to deal with
having reduced visibility of line structure and subjec-  because it
represents a precession of the A/D con- tively improved vertical
resolution. In a typical prog-  vertersampling signal clock phase with
respect to the ressively scanned receiver, each line of video is  incoming
horizontal synchronizing signal phase. The stored In one of two memories.
As one of the       effect of this precession, [err] phase-slip [err]or
skew [err] is memories is being written with the incoming video sig-  15
that horizontal timing errors accumulate throughout nal atthe standard line
rate, the other memory is read  each field. Moreover, in a progressive scan
system, two times at twice the standard line rate thereby pro-  where a
coherent 8 [err] read dock Is used with double viding two lines of time
compressed video within one  (2H) standard rate deflection for the display,
the 8 [err] standard line interval. The memory output is applied  read
clock precession relative to the 2H deflection will to a display having a
doubled horizontal sweep rate  20  be double that of the 4 [err]  (write)
clock precession synchronized with read-out of the memory thereby
relative to the I H incoming video signal. This problem doubling the
numberof displayed lines of video signal.  is unique to progressive scan
systems and can cause When implementing a progressively scanned
accumulated horizontal timing errors, orfull-pixel tim- receiver with
digital signal processing circuits, one  Ing discontinulties between lines.
The visible effects may employ random access memories ( RAM ) to  25  may
be seen as picture skew, ragged edges or other store line Information.
Digital signal processing sys-  undesirable artifacts. tems typically
utilize a coherent clock for purposes of  In view of the foregoing, one
might consider pre- signal sampling, memory address control and other
processing the video signal prior to [err] speed-up [err] In functions. For
simplicity of chroma processing, the  the progressive scan processor (PSP)
with a conven- clock is typically phase locked to an integer multiple  30
tional time-base corrector (TBC). Examples of time- of the color subcarrier
frequency. For NTSC standard  base correctors suitable for use with video
tape recor- video signals, the dock frequency Is often selected to  der
(VT) reproduced signal are given in U.S. Patents be four times thatof the
color subcarrier([err]) or about  US-A4,249,198 of Ito et al., and
US-A-4,443,821 of 14.3 MHz with a period ofabout 70 nanoseconds. One
Kato. In Ito et al. a digitized video signal provided by line of memory,
for this dock frequency and the stan-  35  an un-synchronized VTR is stored
in the TBC memory dard NTSC line period of about 83.5 microseconds,  (one
field) and the storage locations as well as delay therefore requires 910
locationsofaRAM to store 910  priorto storage of the digital samples of the
video sig- video samples or [err] pixels [err] (picture elements). This
nal are controlled In response to the phase difference memory requirement
Is Invariant for standard NTSC  between the incoming video synchronizing
signal signals because under the NTSC standard there are  40  components
and a constant reference signal (e.g., exactly 227.5 color subcarrier
cycles per horizontal  [err] house synch [err]. The TBC of Kato is
specifically line. With a digital-to-analog (D/A) conversion done at
addressed to correcting intra-line velocity errors of a four times the
color suboarrier frequency (4[err]) there  VTR reproduced signal and
includes a velocity error are thus, exactly 910 (4 x 227.5) pixels per
line. As  detector for detecting velocity errors in successive long as the
memory read clock is exactly double the   45  lines ofthevideo
signalwritten Into memory.A sample frequency of the write clock, the
resultant [err]double-  level compensator at the output of the TBC memory
speed [err] or [err] time-compressed [err] pixels will have pro-  adjusts
the level ofthe video samples (pixels) read out per horizontal spacing and
vertical alignment when  from the memory as afunction of the detected
velocity displayed.                                         error such that
the level of the read outsample is mod- It Is recognized herein that a
subtle problem   50  ified to be equal to the level that the read-out
sample exists in progressively scanned systems of the type  should have had
at the time it was read out if there had described when displaying what
will be referred to  been no velocity error. hereinafter as non-standard
video signals. As used     It is recognized herein that the use of conven-
herein, the term non-standard refers to video signals  tional time base
correctors will not solve the unique wherein the ratio of the color
subcarrier frequency to  55  problems encountered in progressively scanned
horizontal line frequency does not conform exactly to  video display
systems. The problem In progessive a specified broadcasting standard (e.g.,
227.5 in the  scan systems involves more than time-base errors NTSC
standard). Where, for example, the video      (e.g., [err]jitter[err],it
involves non-standard signals whe- 2 



3                   EP 0167 343 B2                 4 rein there may be a
variation of the number of pixels  The receiver of figure 1 includes an
input terminal per line and this variation Is effectively multiplied by  10
for connection to a source of television signals. the double reading of
each line which occurs only in  When connected to an antenna for receiving
standard progressively scanned systems. This problem does  broadcast
signals, the received signal will conform to not exst in conventional
time-base correctors   5   a standard (NTSC, for example) wherein the
number because there each line Is read only once.        of color
subcarrier cycles per horizontal line is known Simply stated, in a
progressively scanned display  exactly (e.g., 227.5). When connected to
another system, the number of pixels to be stored in the video  source,
such as a [err] consumer [err] disc or tape recorder, [err] speed-up [err]
memory during a memory write oper-   the color subcarrler/line frequency
ratio may differ ation may vary for different sources and there may  10
from the exact broadcast standard as previously dis- even be variations
during a program provided by a  cussed and this difference may tend to
result in vari- single source. This can lead to a problem with regard  ous
visible  artifacts being  displayed  if not to the second memory read
operation under certain  compensated for as described hereinafter.
circurnstances. As an example, assume that the        Terminal 10is
connected to a tuner/IF processing memory address generator is clocked at 4
times the   15  unit 12 of conventional design to provide a baseband color
subcarrier frequency (4 [err]) and that the video  video output signal S1.
(For video [err] MONITOR[err] signal is [err]non-standard [err] having,
say, 227 rather  applications, tuner 12 may be omitted or bypassed by than
227.5 color subcarrier cycles per line. Under  means of a switch.) The
baseband video signal S1 is these conditions 908 pixels will be stored in
the mem-  applied to an analog-to-digital (A/D) converter 14 and ory during
a write operation. If the memory address  20  to a timing unit 16. Unit 16
includes conventional sync generator is programmed to reset for the second
and burst detectors and multiplying phase locked memory read operation at
the NTSC standard (910   loops to generate a plurality of timing signals
Including pixels, addresses 000-909) then the start of the sec-  memory
read and write clocks phase-locked to eight ond memory read operation for
the 908 pixel line will  and four times the color subcarrier frequency, re-
begin two pixels late at address 910. A similar prob-  25  spectively,
[err]. Half line rate signals (FH/2) are lem exists where the color
subcarrier frequency is too  provided for controlling memory read/write
(R/W) high except that the memory read operation wil start  selection and
double line rate signals (2 FH ) are pro- too early rather than being late.
vied for timing the horizontal sweep of the receiver The present invention
resides in part In the recog-  display 18.The timing signals are
distributed to the nition that [err] fixed [err] or constant modulo memory
30  various elements of the receiver by means of timing addressing in a
progressively scanned system can  bus 17. lead to undesirable visul
artifacts (ragged edges, etc.)  Converter 14 Is coupled to receive the 4
[err] clock for [err] non-standard [err] signals as hereinbefore defined.
signal provided by timing unit 16 and samples the A progressive scan video
processor embodying the  video signal S1 at that rate. The sampled signal
is invention includes a memory means for storing a   35  digitized in
converter 14 to provide a parallel digital video input signal supplied
thereto during a first line  video output signal S2 of 8-bit resolution. To
simplify Interval and for recovering the stored signal N-times  the
drawing, each digital data bus (8 bits) or address during a subsequent line
interval to provide a proces-  bus (10 bits) is drawn as a single line and
each data sed video output signal having a line rate N-times that  bus
multiplex switch is shown in simplified form (i.e., of said video input
signal. An address generator  40  an eight-pole bus switch is represented
by a one-pole means is provided for supplying read and write    switch).
addresses to the memory means. A circuit means,       The number of lines
of the digitized video signal coupled to the address generator means,
stores the  (S2) provided by A/D converter 14 is doubled for appli- last
address written in the memory means during a  cation to display 18 by means
of a pair of progressive memory write operation and controls the starting
time   45  scan processors (PSP) 20 and 22 (outlined in phan- of at least
one subsequent memory read operation in  tom) each comprising a respective
randown access accordance with the stored address.               memory
(RAM) 24, 26 coupled to a respective The invention is illustrated in the
accompanying  address generator 28,30 for receiving read and write drawing
wherein like elements are identified by like  addresses therefrom.
Alternate lines of the digitized reference designators, and in which:
50  video signal S2 are applied to respective ones of Figure l is a block
diagram of a progressive scan  memories 24 and 26 by means of a switch 32
that is television receiver embodying the invention;   controlled by a half
line-rate (FH/2) read/write (R/W) Figure 2 is a block diagram illustrating
certain  timing signal provided by timing unit 16. For purposes details of
an address generator suitable foruse in  of discussion itwill be assumed
that switch 32 is In the the receiver of figure 1; and             55
position shown (upward) for even lines of the video Figure 3 is a timing
diagram illustrating certain  signal S1 forstoring (writing) signal S2 in
RAM 24 and 



aspects of operation of the address generator of  that switch 32 is in the
opposite position during odd figure 2.
lines of signal S1 for writing signal S2 in RAM 28. 3    5
EP 0 167 343 B2                 6 The data a ports [err] or  terminals of
memories 24  this means, it is assured that the memory read oper- and 26
are bidirectional, that is, during a memory write  ation [err] tracks
[err], in a manner of speaking, variations operation they serve as inputs
and during a memory  in the number of pixels stored during the immediately
read operation they serve as outputs. The data termi-  preceding memory
write operation. Since the counter nals of memories 24 and 28 are coupled
to a digital-   5   modulo (its counting range) continuously adapts to
to-analog (D/A) converter 36 via a furtherswitch 34.  the number of pixels
per line of the incoming video sig- During even lines of signal S1, switch
34 (in the posi-  nal, the pixels displayed on unit 18 will have uniform
tionshown) couples the outputof RAM 26 to converter    horizontal spacing
and vertical alignment regardless 36 and during odd lines it couples the
output of RAM  of whether or not the incoming video signal conforms 24 to
converter 36. Converter 36 receives 8 [err] clock  10  to a specific
broadcast standard ratio of color subcar- signals from timing unit 16 (via
bus 17) and provides  rier frequency and horizontal line rate [err]. a
precessed video output signal S3 for display on unit  Figure 2 and the
associated waveform diagram of 18. Display unit 18 Is supplied with normal
field-rate  figure 3 provides a more detailed illustration of the (FV) and
doubled line-rate (2FH) signals from unit 16  variable modulo addressing
feature of the Invention. for providing a progressively scanned image of
the   15  The address generator of figure 2 is exemplary of double
line-rate signal S3. Unit 18 may comprise a  generators 28 or30 In figure
1. The read/write control conventional kinescope or a projection unit and
signal should be Inverted forone ofthe generators (as associated drive
circuitry.                        shown in processor 22 in figure 1 ) since
In the overall With the exception of the RAM address proces-  system the
RAM's are written and read from alter- sing, as will be described, overall
operation of the pro-  20  nately (i.e., one RAM Is written while the other
is being gressively scanned receiver is conventional. Briefly,  read). the
digitized video signal S2 is alternately stored in the  Generator 28 (or
30) comprises a 10 bit address memories 24 and 26. As one line Is being
written into  counter 202 having an output coupled via an address memory
24, the previously stored line in memory 26  bus 204 to the address input
of RAM 24 (figure 1 ). is read twice, converted back to analog form in con-
25  Address bus 204 is also coupled to an address latch verter 36 and then
displayed on display 16 (e.g., a  206 and to one input of an address
comparator 208 kinescope or projection display) which has a doubled  the
other input of which is coupled to the output of horizontal sweep rate (2
FH) thereby displaying two  latch 206. Clock signals for counter 202 are
applied lines of video for each line received.             to its clock
input (CL) by means of a half-ine rate The second line of each line pair
may be Interpo-  30  (FH/2) controlled switch 210 which couples the 4 lated
as is known In the art or it may be an exact rep-  [err] and 8 [err] clock
signals provided by timing unit 16 to lica of the first line. An example of
a progressively  terminal CL during alternate line intervals. More scanned
receiver, wherein the added video lines are  specifically, the control for
switch 210 comprises the replicas of the original scan lines, is described
in U.S.  system read/write signal R/W. When signal R/W is Pat. 4,415,931
entitled television display with doubled   35  high, RAM 24 is placed in a
write mode and switch 210 horizontal lines which Issued November 15, 1983
to  supplies 4 [err] clock signals to address counter 202. R.A Dischert A
doubly scanned receiver in which the  Conversely, when signal R/W is low,
RAM 24 is additional scan lines are obtained by interpolation  placed in a
read mode and switch 210 supplies 8 [er]r from the original scan lines is
described by KH. Pow-  clock signal to counter 202. ers In U.S. Pat.
4,400,719 entitled television display  40  Address counter 202 has a reset
Input (R) which system with reduced line-scan artifacts which issued  is
coupled via an ORgate 212 tothe outputof address August 23, 1983.
comparator 208 and to the output ofa transition detec- Of Importance to the
present invention Is the  tor 214. The input of detector214 is coupled
toreceive determination of the exact starting point for each dis-  the R/W
control signal supplied to switch 210. Detec- played line and this is
controlled in accordance with  45  tor 214 supplies a reset pulse to
counter 202 via OR the Invention by means of the address generators 28
gate 212 upon each transition of signal R/W. Since and 30 In progressive
scan processors 20 and 22, re-  signal R/W is a half line-rate square wave
derived spectively. Address generators 28 and 30 each      from the
horizontal synchronizing component (HS) of Include circuits for storing the
highest address written  signal S1, counter 202 Is reset at the beginning
of into respective ones of memories 24 and 26 during a   50  each line of
the video input signal S1. memory write operation and for controlling
(limiting)   It is the function of latch 206 and comparator 208 the highest
address read from the memory during at  to provide an end-of-line indicator
signal to reset least one subsequent read operation in accordance  address
counter 202 during a read operation 



with the stored address. This feature of the invention  whenever the
current address for RAM 24 equals the may be realized by resetting an
address counterin the  55   highest address previously stored during the
address generator wheqnever the current address dur-  immediately preceding
memory write operation. Ing a memory read operation equals the highest
There are thus two meansforreseting the counter 202 address of the previous
memory write operation. By  to its starting address (e.g., zero).
Detector214 resets 4    7                   EP 0 167 343 B2
8 counter 202 at the start of every line of the video input  gressive scan
display system may be used with stan- signal S1. Comparator 208 resets
counter 202 at the  dard or non-standard signals without appearance of end
of the first read operation of RAM 24 when the  the undesirable visual
artifacts previously described. highest stored address is read to thereby
initiate the start of the second read operation. Finally, during the   5
second read operation, counter 202 is reset upon the  Claims occurrence of
either the count reaching the stored value or upon the occurrence of a
transition of the R/W  1. A progressive scan video processor of the type
signal which marks the beginning of the next write  having addressable
memory means (24) for storing a operation. To faclitate this operation, the
timing of  10  video input signal (52) supplied thereto during a first
comparator208 and latch 206 is controlled by the R/W  line interval thereof
and for recovering the stored sig- signal which is inverted by an invertor
216 and applied  nal N-times during a subsequent line interval to pro- to
the clock input, CL, of latch 206 and to the enable  vide a processed video
output signal having a line rate input, ENA, of comparator 208. Latch 206
is respon-  N-times that of said video input signal, said memory sive to
negative transitions at its clock input and com-  15  means being coupled
to address generator means parator 206 is enabled by a low level signal
(logic  (28) for receiving read and write addresses therefrom, zero) at its
enable input. Accordingly, at the end of a  characterized in that: write
operation the negative transition of the Inverted  said address generator
means (28) includes R/W signal causes latch 206 to store the highest
means (206,208,212) for storing (208) the last mem- address generated by
counter202 and enables com-  20  ory address written into during a memory
write oper- parator 208 which compares the present and previous  ation and
for controlling (208,212) in accordance with addresses to reset counter 202
when the addresses  the stored address the end of one memory read oper- are
equal. This determines the end of the first read  ation and the start of
the next memory read operation, cycle and the beginning of the second read
cycle.        whereby the counting range of said address Figure 3 provides
a specific example of operation   25  generator means continuously adapts
to the number of generator 28 (or 30) for the assumed conditions  of pixels
per line of the incoming video signal. that sampling is provided at a 4
[err] rate and that the  2. Avideo processor as recited in Claim 1 charac-
video signal S1 is [err] non-standard [er]r in that the ratio  terized in
that said controlling means (208, 212) [err]/FH is such that there are 904
samples per line  includes means for initializing said address generator
rather than 910 as would be the case for an NTSC   30   means (reset
counter202) to a given starting address standard signal. Waveforms A and B
illustrate the 8  in response to a horizontal synchronizing component [err]
and 4 f, read and write clock waveforms, respect-  of said video input
signal. ively. Waveform C is the read/write signal which is a  3. A video
processor as recited in Claim 1 charac- symmetrical square wave of half the
line rate of the  terized in thatsaid storing and controlling means com-
video input signal S1. When this waveform is low, pro-  35  prises: cessor
20 is writing signal S2 in RAM 24 at the 4 [err]  (a) latch means (206)
coupled to receive (204) rate and processor 22 is reading data from RAM 26
at  and store said last address written In said mem- the 8 [err] rate for
display or unit 18.                ory means during said memory write
operation; Assuming that the starting address is zero, the    (b)
comparator means (208) coupled to input and address of the last sample (No.
904) written during the   40  output connections of said latch means for
provi- memory write operation will be address 903.           ding an
end-of-line indicator signal; and Waveform D represents the address data
supplied to    (c) coupling means (212) for applying said end-of- RAM 24 by
generator 28. When the write-to-read tran-  line signal as an initializing
signal (at R) which sition of waveform C occurs the output of counter 202
sets said address generator means to a given will be address 903 for the
assumed condition. This  45  starting address in response to said
end-of-line address (of the 904th pixel) is stored in latch 206 as
indicator signal. indicated by waveform F. During the read operation    4.
Video processor as recited in claim I wherein the output of comparator 208
will go high, as shown  said address generator means comprises address by
waveform E, when the current address (waveform  counter means (202) having
a reset Input (R) respon- D) equals the previously stored address (waveform
F)  50  sive to a reset signal supplied thereto for placing said 



thereby resetting counter 202 to zero. This starts the  counter means in a
predetermined initial state corre- beginning of the second read operation
exactly at the  sponding to a given starting address of said memory end of
the last pixel stored during the write operation  means; characterized in
that said circuit means com- thereby ensuring that the second line
displayed dur-  prises latch means (206) coupled to said counter ing a
memory cycle is exactly aligned with the first line  55   means (202) for
storing said last address written in of the memory cycle. Since the
starting point of the  said memory means (24) during said memory write
displayed video signal adapts on a line-by-line basis  operation and
comparator means (208) coupled to to changes in the number of pixels
per-line, the pro-  input and output connections of said latch means for 5
7                  EP 0167 343 B2                  8 counter 202 at the
start of every line of the video input  gressive scan display system may be
used with stan- signal S1. Comparator 208 resets counter 202 at the  dard
or non-standard signals without appearance of end of the first read
operation of RAM 24 when the  the undesirable visual artifacts previously
described. highest stored address Is read to thereby initiate the start of
the second read operation. Finally; during the   5 second read operation,
counter 202 is reset upon the  Claims occurrence of either the count
reaching the stored value or upon the occurrence of a transition of the R/W
1. A progressive scan video processor of the type signal which marks the
beginning of the next write  having addressable memory means (24) for
storing a operation. To facilitate this operation, the timing of  10  video
input signal (52) supplied thereto during a first comparator 208 and latch
206 is controlled bythe R/W  line Interval thereof and for recovering the
stored sig- signal which is inverted by an invertor 216 and applied  nal
N-times during a subsequent line interval to pro- to the clock input CL, of
latch 206 and to the enable  vide a processed video outputsignal having a
line rate input, ENA, of comparator 208. Latch 206 is respon-  N-times that
of said video input signal, said memory sive to negative transitions at its
clock Input and corn-  15  means being coupled to address generator means
parator 208 is enabled by a low level signal (logic  (28)forreceiving
readandwriteaddressestherefrom, zero) at its enable input. Accordingly, at
the end of a  characterized In that: write operation the negative
transition of the inverted  said address generator means (28) includes R/W
signal causes latch 206 to store the highest  means (206,208,212) for
storing (208) the last mem- address generated by counter 202 and enables
com-  20  ory address written into during a memory write oper- parator208
which comparesthe presentand previous  ation and for controlling (208,212)
In accordance with addresses to reset counter 202 when the addresses  the
stored address the end of one memory read oper- are equal. This determines
the end of the first read  atlon and the start of the next memory read
operation, cycle and the beginning of the second read cycle.      whereby
the counting range of said address Figure 3 provides a specific example of
operation   25  generator means continuously adapts to the number of
generator 28 (or 30) for the assumed conditions  of pixels per line of the
incoming video signal. that sampling is provided at a 4 [err] rate and that
the  2. A video processor as recited in Claim 1 charac- video signal S1 Is
[err] non-standard [err] in that the ratio  terized in that said
controlling means (208, 212) [err] /FH is such that there are 904 samples
per line  includes means for initializing said address generator rather
than 910 as would be the case for an NTSC   30  means (reset counter 202)
to a given starting address standard signal. Waveforms A and B illustrate
the 8  in response to a horizontal synchronizing component [err] and 4
[err] read and write clock waveforms, respect-  of said video input signal.
ively. Waveform C is the read/write signal which is a  3. Avideo processor
as recited in Claim 1 charac- symmetrical square wave of half the line rate
of the  terized in thatsaid storing and controlling means com- video input
signal 81. When this waveform is low, pro-  35  prises: cessor 20 is
writing signal S2 in RAM 24 at the 4 [err]  (a) latch means (206) coupled
to receive (204) rate and processor 22 Is reading data from RAM 26 at  and
store said last address written in said mem- the 8 [err] rate for display
or unit 18.                 ory means during said memory write operation;
Assuming that the starting address is zero, the   (b) comparator means
(208) coupled to Input and address ofthe lastsample (No. 904) written
during the  40  output connections of said latch means for provi- memory
write operation will be address 903.           ding an end-of-line
indicator signal; and Waveform D represents the address date supplied to
(c) coupling means (212) for applying said end-of- RAM 24 bygenerator28.
When the write-to-read tran-   line signal as an initializing signal (at R)
which sition of waveform C occurs the output of counter 202  sets said
address generator means to a given will be address 903 for the assumed
condition. This  45  starting address in response to said end-of-line
address (of the 904th pixel) is stored in latch 206 as  indicatorsignal.
indicated by waveform F. During the read operation   4. Video processor as
recited in claim 1 wherein 



the output of comparator 208 will go high, as shown  said address generator
means comprises address by waveform E, when the current address (waveform
counter means (202) having a reset input (R) respon- D) equals the
previously stored address (waveform F)  50  sive to a reset signal supplied
thereto for placing said thereby resetting counter 202 to zero. This starts
the  counter means in a predetermined Initial state corre- beginning of the
second read operation exactly at the  sponding to a given starting address
of said memory end of the last pixel stored during the write operation
means; characterized in that said circuit means com- thereby ensuring that
the second line displayed dur-  prises latch means (206) coupled to said
counter ing a memory cycle is exactly aligned with the first line  55
means (202) for storing said last address written in of the memory cycle.
Since the starting point of the  said memory means (24) during said memory
write displayed video signal adapts on a line-by-line basis  operation and
comparator means (208) coupled to to changes In the number of pixels
per-line, the pro-  input and output connections of said latch means for 5
EP 0167 343 B2                    10    I!Ii      IIjI1111II [err] the
starting time of said at least one subse-  (R) enthilt, der auf ein ihm
zugefiihrtes R0cksetzsi- quent memory read operation and supplying said
gnal anspricht urn de Zlihleranordnung auf olnen reset signal to said
address counter means (202) to  vorgegebenen Anfangszustand entsprechand
einer Initiate the start of said at least one subsequent mem-  vorgagebenen
Anfangsadresse der Spelchereinrich- ory read operation.
5   tung einzustellen, dadurch gekennzeichnet, daB die Schaltungssnordnung
esne mit der Zahleranordnung (202) gekoppelte Registeranordnung (206) zum
Spel- PatentansprOche                                   chean der letzten,
walhrend der erwahnten Speicher- schreiboperation In die
Speichereirnrchtung (24) 1. Folgeabtastung-Vldeoprozessor mit aner  10
geschriebenen Adresse und sine mit den Elngangs- adressierbaren
Spelchereinrichtung (24) zum Spel-  und Ausgangsanschlflosen der
Registeranordnung chen aenes Videoeingangssignais (52), das Ihr wah-
gekoppeltb Vergleicheranordnung (208) zurn Fest- rend eines ersten
Zeilenintervalles zugefaihrt wird,  stolien derAnfangszeitdermindestens
elnen nachfol- undzum N-msligen Wiedergewinnen des gespeicher-   genden
Speicherleseoperation und zum Liefem des ten Signals wahrend eines
folgenden Zeffenlnterval-  *5  *Ricksetzsignais an die
AdressenzAhleranordnung les, um ein verarbeitetos Videoausgangssignal mit
(202), um den Beghnn der mindestens elnon nachfoi- elner Zellenfrequenz
gleich dam N-fachen der des  genden Spelhorieseoperation einzulelten,
enthi3t. Videoeingangssignals zu Ilefem, wobei die Speicher- einrichtung
mit einer Adressengeneratoreinrichtung (28) gekoppolt ist, um von
dieserLess- und Schreiba-  20  Revendlcations dressen zu erhalten, dadurch
gokennzeichnet dam die Adressengeneratorelnrichtung (28) sine      1.
Processeur vid6o a balayage progressif du Anordnung (206, 208, 212) zum
Speichern (208) der  type comprenant une m6moire adressabie (24) pour
letzien Adresse, die wahrend einerSpelcherschretbo-  m6moiser un signal
(52) d'entr6e vid6o foumi a la peration eingeschrieben wurde, und zum
Steuem   25  m6molre au cours d'un premier intervalie de lines et
(208,212), entsprechanddergespelchertenAdresse,   pour r6cup6rer le signal
memoris6 N4ois au cours des Endes einer Spelcherleseoperation und des
d'un Intervalle de lignes consdcutif pour foumir un Beginns der nachsten
Speicherieseoperation, wobei  signal de sortie vid6o tralt6 ayant une
frquence de sich der Zahiberebch der Adressengeneratoreinrich-  ligne
N-fois celle dudit signal d'entr6e vid6o, ladite Lung kontinuleiich an die
Anzahl der Pkel pro Zeile  30  m6moire 6tant coupee a un g6n6rateur
d'adresses des ankommenden Videosignales anpaft.             (28) pour
recevolr de celul-cl les adresses de lecture 2. Videoprozessor nach
Anspruch 1, dadurch     et d'6criture, caracterlse en cs quo ledit
gen6rateur gekennzeichnot, daB die Steueranordnung (208,     d'adresses
(28) comprend des moyens (206, 208, 212) sine Elnrichtung (Ridcksetz-zlhlar
202) zum  212) pour stocker (208) la dernlere adresse ecrite Infflalisieren
der Adressengeneratoreinrichtung auf  3s  dans, au cours d'une operation
d'ecriture en m6molre sine vorgegebene Anfangsadresse in Ansprache auf  et
pour controler (208,212), salon l'adresse stock6e, sine
Horizontaisynchronislrungskdmponente des     la fin d'une op6ration de
lecture en m6moire et le Video-Eingangssignales enehalt.
debut de I'operation suivante de lecture en memoire, 3. Videoprozessor nach
Anspruch 1, dadurch    la plage de comptage dudit g6n6ratbur d'adresses
gekennzeichnet, dali die Speicher- und Steueran-  40  s'adaptant
continuellement au nombre d'elements ordnung enthilt
d'lmage par ligne du signal vid6o recu. a) sine Registeranordnung (202),
die fOr den      2. Processeur video salon la revendication 1, Empfang
(204) und die Speicherung der letzten,  caract6risb en ce qua ledit moyen
de contrile (208, wahrend der genannten Spelcherschreibopera-    212)
comprend un moyan pour initialiserledit g6n6ra- 



tion in die Spelcheretnrichbung geschriebenen   45  tour d'adresses
(compteur de remiss a zero 202) a Adresse geschaltot ist
une adresse de d6marrage donn6e an r6ponse & un b) eine
Vergleicheranordnung (208), die mit Ein-  composant de synchronisation
horizontale dudit gangs- und Ausgangsanschlissen der Register-  . signal
d'entr6e vid6o. anordnung   gekoppelt  Ist,  um    ein            3.
Processeur vid6o solon la revendicatlon 1, Zelenende-Anzeigsignal zu
Ilefem; und     50  caract6ris6 en ce quo ledit moyen de stockage et de c)
sine Kopplungsanordnung (212) zum Anlegen   contrOle comprend:
.; des Zelenandesignals als InItiallsisrungssignal   (a) un moyen de
verroulliage (206) coupl6 pour (an R), das die Adressengeneratoreinrichtung
In   recevoir (204) at stocder ladits dernlere adresse Ansprache aufdas
ZeAenende-Anzeigesignal auf      6crite dans ladite memolre au cours de
ladite op6- alne vorgegebene Anfangsadresse einstellt.  ss    ration
d'icrlture en memolre; 4. Videoprozessor nachAnspruch 1, beiwelchem
(b) un comparateur (208) coupl6 a des branche- die
Adressengeneratoreinrichtung eine Adressen-      ments d'entr6e et de
sortie dudit moyen de zihleranordnung (202) mit elnem Rticksetzsingang
verrouniage pour foumnir un signal indicateur de 6    11                 EP
0167 343 B2                 12 fin de ligne; et (c) un moyen de coupiage
(212) pour appliquer ledit signal de fin de ligne sous fonne d'un signal
d'iniitalisafton (A R) qui regle ledit g6n6ratbur d'adresses A une adresse
de d6marrage donnee   s en r6ponse audit signal indicateur de fin de ligne.
4. Processourvideo salon la revendicatfon I dans lequel ledK g6n6ratur
d'adresses comprend un compteur d'adresses (202). ayant une entree de
rernise A z6ro (R) susceptible de reagir a un signal de  to remise A z6ro
qul lul est fourni pour placer ledit compteurdans un 6tatitffial
pr6d6termen6 correspon- dant A une adresse de d6marrage donn6e de ladite
m6molre, caract6rls6 on ce quo ledit circuit comprend un moyan de
verroulllage (206) coupl6 audit compteur  15 (202) pour stocker ladite
dermire adresse ecrite dans ladite memoire (24) au cours de ladite
op6ratlon d'6crlkuro on m6molre etun comparsteur(208) coupie A des
branchements d'entr6e et de sortie duditmoyen de verroulilage pour detecter
irinstant de demarrage  20 d'au moins une operatbon consecutive de lecture
en m6molre et pour foumir ledit signal de remiss & zero audit compteur
d'adresses (202) pour provoquer Is dimairage d'au moins ladite op6ration
oonseoutive de lecture en m6molre.                       25 30 35 40 45 50
55 7    


