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- With D/A conversion done at four-times the color subcarrier frequency
there are thus exactly 910 This invention relates to image display systems
pixels per line (4 x 227.5). As long as the memory and particularly to
receivers or monitors of the type  read clock is exactly double the
frequency of the employing "progressive scanning" to reduce the   5   write
clock, the result and "double-speed" or visibility of vertical line
structure of displayed im-,  "time-compressed" pixels will have proper
horizon- ages.                                             tal spacing and
vertical alignment when displayed. Progressive scan television receivers
have         A problem exists in such progressive scan been proposed
wherein the horizontal scan rate is  systems when processing for display
what will be doubled and each line of video is displayed twice   10
referred to hereinafter as "non-standard" video in- thereby providing a
displayed image having twice   put signals. As used herein, the term
non-standard the usual number of scan lines and thus reduced    refers to
video input signals wherein the ratio of the visibility of vertical line
structure. In a typical pro-  color subcarrier frequency to the horizontal
line gressive scan receiver each incoming horizontal    frequency does not
conform exactly to a specified line of video signal is stored in one of two
memo-  15  broadcasting standard (e.g., 227.5 in the NTSC ries. As one line
is being stored in one memory,   standard). Where, for example, the video
source is the line previously stored in the other memory is  a video disc
player, a video casette recorder, a recovered or "read" twice thereby
providing two    video game unit or some other non-standard lines of time
compressed video within one standard  source, the burst/line-frequency
ratio may vary line interval. The memory output is applied to a   20
continuously within certain limits. These limits may display having a
doubled horizontal sweep rate    include a significant variation from the
standard synchronized with read-out of the memory thereby   ratio over a
range of values. Under these con- doubling the number of displayed lines of
video    ditions, the number of video samples (pixels) in a signal.
horizontal line period will not, in general, be an An example of a
progressive scan receiver in  25  integer (e.g., 910). The number of 4 Fsc
clock which the additional scan lines added to the dis-  periods contained
within one horizontal line period, play are obtained by interpolation from
the original  in other words, may differ from the standard and scan lines
is described by K H. Powers in U.S.     this difference may include a
fractional part of one Pat. US-A-4,400, 719 entitled TELEVISION DIS-
clock cycle. PLAY  SYSTEM  WITH  REDUCED  LINE-SCAN   30           The
deviation of the number of pixels per line ARTIFACTS which issued August
23, 1983. A re-      from the standard value (e.g., 910) can result in a
ceiver in which the added lines are replicas of the  precession of the
memory clock phase with respect original lines is described by R.A.
Dischert in U.S.  to the incoming horizontal synchronizing signal Pat.
US-A-4,415,931 entitled TELEVISION  DIS-      phase. The effect of this
precession or "phase-slip" PLAY  WITH  DOUBLED  HORIZONTAL  LINES   35  or
"skew" is that horizontal timing errors accu- which issued November 15,
1983.                    mulate throughout each field scan interval. More-
When implementing progressive scanning in a     over, the memory read clock
precession relative to receiver with digital signal processing circuits,
one  the double line-rate deflection will be twice as great may employ
random access memories (RAM) for        as the precession of the memory
write clock rela- the line stores. Digital signal processing typically  40
tive to the normal line-rate incoming video signal. utilizes a coherent
clock for purposes such as     This problem can cause accumulated
horizontal signal sampling (in the A/D converter), memory    timing errors
which can result in full pixel discon- address control and other functions.
For simplicity  tinuities between occassional lines and other un- of chroma
processing (e.g., decoding) it is advanta-  desirable visible artifacts
such as picture skew and geous to phase lock the clock to an integer mul-
45  ragged edges. tiple of the color subcarrier frequency. For NTSC     The
need for skew correction of non-standard standard video signals the memory
write clock      signals in a progressive scan processor employing
frequency is typically selected to be four-times that  a burst-locked clock
has been recognized by Willis, of the color subcarrier (4 Fsc) or about
14.3 MHz  et al. in U.S. Patent US-A-4593315 entitled PRO- with a period of
about 70 nanoseconds. One line of  50q  GRESSIVE SCAN TELEVISION RECEIVER
FOR memory, for this clock frequency and the standard  NON-STANDARD SIGNALS
issued June 3, 1986. NTSC line period of about 63.5 microseconds,      In
the Willis et al. system means are provided for therefore requires 910
locations (addresses) in    measuring the phase of the speed-up memory read
RAM to store 910 video samples or picture ele-     and write clocks with
respect to the horizontal ments ("pixels" hereinafter). This memory
require-  55  sweep of the display. Skew correction is provided ment is
invariant for NTSC standard signals be-    from the speed-up memory as a
function of the cause under the NTSC standard there are exactly
difference between the read and write clock skew 227.5 color subcarrier
cycles per horizontal line.  measurements each time the memory is read. 2



3                EP 0 211 570 B1                   4 In an exemplary
embodiment of the Willis et al.  FIGURE 3 is a block diagram of a
progressive system, clock skew measurements are made with      scan
processor for use in the receiver of FIG- respect to timing of the display
sweep. It is recog-  URE 1; nized herein that under certain circumstances
the  FIGURE 4 is a block diagram of a horizontal sweep timing may vary, for
example, when the   5   processing unit for use in the receiver of FIG-
overall brightness of a displayed scene suddenly    URE 1; changes. This,
in turn, may alter the skew cortec-  FIGURE 5 is a diagram associated with
the tion to the extent that visible artifacts may be    processing unit of
FIGURE 4; and produced from time to time. The present invention   FIGURES 6
and 7 are block diagrams of delay Is directed In a first respect to
reducing such   10    devices suitable for use in the processor of
undesirable artifacts.                             FIGURE 3. The principles
of the invention may be applied   The receiver of FIGURE 1 includes an
antenna to a progressive scan display system including   (ANT.) input
terminal 10 coupled via a tuner, IF signal source means for supplying a
video Input  amplifier and video detection unit 12 of conven- signal of a
given line rate, a write clock signal and   15  tional design to the input
of an analog-to-digital a read clock signal to a video speed-up memory
converter 14. Unit 12 processes RF modulated means which stores a
horizontal line of the video  video signals applied to terminal 10 to
provide a input signal during a write cycle and recovers the  baseband
analog video signal S1 which Is con- stored line during each of first and
second read  verted to digital form (signal S2) in (A/D) converter cycles
to provide a video output signal of double  20  14. The RF signal may be
provided by an antenna, said given line rate to a display means synchro  a
tape recorder, video game, computer of other nized therewith. The system
further includes skew  source. An auxilliary (AUX.) input terminal 16 Is
processing means comprising generator means for  provided for obtaining the
analog baseband video providing Indicator signals related to skew of the
signal S1' from a source having provisions for read and write clock signals
and skew corrector  25  baseband video output. means responsive thereto for
Imparting an effective  The digitized video signal S2 is applied to a delay
to the video output signal as a function of a  video processing unit 18 of
conventional design difference between the read and write clock skew  which
provides various processing functions such indicator during each memory
read cycle.         as color separation, luminance peaking, contrast In
accordance with an aspect of the Invention,  30  control, hue and
saturation control, etc. The pro- the skew corrector means comprises first
means   cessed video signal S3 is applied to a burst locked for deriving
both of the read and write clock skew  clock 20, to a sync separator 22 and
to a pair of Indicator signals from the write clock signal and the
progressive scan processors PSP-A and PSP-B video Input signal and second
means for doubling  (outlined in phantom). Clock 20 comprises a phase the
values of the derived read clock skew indicator  35  lock loop (PLL) keyed
by horizontal sync pulses FH signal and for subtracting the write clock
skew  provided by sync separator 22 to provide read (FR) Indicator signal
thereform to form a control signal  and write (FW) clock signals having
frequencies for controlling the effective delay of the video out-  locked
to eight-times and four-times the frequency put signal during each ready
cycle of the memory  of the color subcarrier component (burst) of the
means.                                       40  video signal S3. For NTSC
and PAL standard video In accordance with a further aspect of the    input
signals the 4 Fsc write clock frequencies are invention the video output
signal comprises a lu-  about 14,318 HMHz and 17,734 MHz, respectively.
minance component and a chrominance compo-       The read clock frequency
(8Fsc) is double the write nent and the skew corrector means includes means
clock frequency. for effectively delaying the components as different  45
The line rate of the video signal S3 is doubled functions of the delay
control signal.           by means of a pair of speed-up memories 40 and In
accordance with a further feature of the   42 in progressive scan
processors PSP-A and invention the skew  generator means includes
PSP-B, respectively. Briefly, as one line of the means for measuring the
horizontal line period of  video input signal is being stored in memory 40
In said video input signal and the skew corrector  50  response to the 4
Fsc write clock FW, a line means includes means for initiating the second
previously stored in memory 42 is recovered two memory read cycle as a
predetermined function of  times in response to the 8 Fsc read clock FR.
The the line period measurement.                     clock signals are then
reversed and the next line of In the accompanying drawings:
the video input signal is stored in memory 42 while FIGURE 1 is a block
diagram of a television   55  memory 40 is being read twice. This
read/write receiver embodying the invention;              sequence is
illustrated by diagrams G and H of FIGURE 2 is a timing diagram associated
with   FIGURE 2. The speeded-up video signals S4 and the receiver of FIGURE
1;                      85 provided by memories 40 and 42, respectively, 3



5                 EP 0 211 570 B1                   6 are applied to
respective skew correctors 44 and  via conductor 33 from horizontal
processing unit 48 which remove clock skew errors as will be      32. The
correction comprises delaying the video described to provide skew corrected
double line   output signal of each speed-up memory in inverse rate output
signals. Each skew corrector includes a  proportion to the skew of the
write clock and in respective output switch (e.g.. a pair of tristate   5
direct proportion to the skew of the read clock. The buffers, 95 and 97,
shown in FIG. 3) synchronized  term "skew" as used herein means the time
dif- with the memory read operations for coupling the  ference, expressed
in fractions of one clock cycle, output of corrector 44 to output bus 48
when mem-  of a given transition of a clock signal with respect ory 40 is
being read and for coupling the output of  to the horizontal synchronizing
component of a corrector 46 to bus 48 when memory 42 is being   10  video
signal associated with the clock signal. The read thereby producing the
double line-rate video  write clock skew is directly measured in unit 32 at
output signal S6 having the line sequence shown   the start of each memory
write cycle and sent via by sequence I of FIGURE 2.
conductor 33 to correctors 44 and 46 where it is The double line-rate video
output signal S6 on  used for two different purposes. Firstly, It is used
to bus 48 is converted to analog form via a digital-to-  15  correct write
skew errors of the speed-up memory analog converter 26 and then to
component form    which Is writing (storing) a line of the video input (R.
G. B) by matrix unit 27 for application to a  signal. Secondly, it is used
to correct read skew display 30 (e.g., a kinescope or projection device).
errors of the speed-up memory which is reading The sweep of display 30 is
synchronized with      during the first read cycle of the memory. Recall
signal S6 by means of double line rate horizontal  20  that the read clock
is operated at twice the fre- sync signals 2-FH provided by horizontal
process-  quency of the write clock. Accordingly, the read ing unit 32 and
normal field rate vertical sync   clock skew with respect to the double
line-rate signal FV provided by vertical processing unit 34  deflection has
a predictable relationship with the whereby an image is produced on display
30 hav-   write clock skew. Specifically, the read skew of ing double the
usual number of horizontal lines and   26  each line recovered from
speed-up memories at thus reduced visibility of line structure. An inte-
the start of a read cycle equals twice the value of grated circuit which
provides the functions of sync  the write skew measured at the start of the
read separator 22, horizontal processing unit 32 and   cycle. This follows
because the read clock period vertical processing unit 34 is the type DPU
2532  Is exactly one half of the write clock period. Thus, a Deflection
Processor Unit which is described at  30  write skew error of a given value
need only be pages 47-72 of the databook "Digit 2000 NTSC      doubled to
represent a read skew error for correct- Double-Scan VLSI Digital TV
System" of ITT inter-  ing the video output signal during the first one of
metall, edition 1985/5. For completeness of ex-   the two memory read
cycles. Since the write skew planation of the operation of the present
invention,  data is used for two purposes, It Is hereinafter a detailed
block diagram of unit 32 is included   35  referred to as the "primary"
skew data. herein (FIG. 4) and discussed subsequently. The      Memories 40
and 42, It will be recalled, are databook also includes a description at
pages 41-  read twice as quickly as they are written. If one 46 of a type
"PSP 2032 Progressive Scan Proces-   were to use the measured write skew or
"primary" sor" integrated circuit which may be used for pro-  skew for
correcting all read skew errors, then each cessor PSP-A and PSP-B. FIGURE 3
herein pro-  40  line read during the second memory read cycle vides a
detail block diagram of one of the two    would be displaced by one line's
worth of skew (identical) processors.                          that
accumulated during the first read cycle thus Without skew correction, the
receiver of FIG-  producing a serrated edge effect in displayed im- URE 1
would be sensitive to skew errors because   ages. This problem is solved by
estimating the the read/write clock 20 is locked to burst. Thus,  45  write
clock skew with respect to the double line when non-standard input signals
are received (as  rate deflection and doubling the estimated value to
hereinbefore defined) the video input signal would  arrive at the read
clock skew for the lines produced be stored in the speed-up memory with one
phase   during the second read cycle. The estimate of read relative to the
incoming sync and will be recovered  clock skew for second memory read
operations is from the memory and displayed with a  different  50
performed by arithmetic circuits in processor 32 phase relative to the
display sync. If uncorrected,  and is referred to herein as "secondary"
skew. The the skew errors will result in undesirable visual  calculation Is
made in unit 32 by measuring the artifacts being displayed such as ragged
vertical  period of the incoming horizontal sync pulses, di- edges, pixel
missalignment and whole pixel discon-  viding the period by two to give the
period of the 2- tinuities during occasional lines.           55  FH
deflection pulses and adding the result to the Skew errors are corrected in
the receiver of  write clock skew. The fractional part of the sum FIGURE 1
by means of correctors 44 and 46 which  represents the skew of the read
clock with respect receive a skew data signal S7 in multiplexed form  to
the 2-FH deflection for all lines read from mem- 4    



7                 EP0211 670B1                      8 ory 50 during the
second read cycle. This             Waveforms E and F illustrate the memory
con- "secondary" skew data is stored alternately with  trol functions of
the skew data for PSP-A. At the the primary skew data in read skew latches
in skew  start of line N the "P" data (D) sets the read/write correctors 44
and 46 (as will be described) for    line low (E) and initiates a reset
pulse (F) for controlling the delay of signal S6 directly in propor-   5
memory 40. This starts a write operation which tion to the read skew. Since
the primary and sec-   continues throughout line N. The "S" data is not
ondary skew values are both derived from mea-      used during writing by
PSP-A and is simply ig- surements of the write clock and not the read
nored. At the start of line N + 1 the P data places clock, these values of
skew are doubled in correc-  the read/write line high and resets the
address tors 44 and 46 when determining the delay im-   10  counter of
memory 40 thereby initiating the first parted to the video output signal
S6.              memory read operation. One half line later (T/2) the The
primary and secondary skew data pro-       "S" data is received and resets
the address coun- vided by processor 32 could be coupled directly to  ter
of memory 40 thereby initiating the second read skew correctors 44 and 46.
If done in parallel form  operation. The operation of PSP-B is much the a
large number of conductors would be required.  15  same except that the
read/write signal is inverted This problem is avoided by sending the
primary     so that PSP-A and PSP-B altemately read and and secondary skew
data in time division mul-      write. In each the skew is used to initiate
the tiplexed form to skew correctors 44 and 46 via a   second memory read
operation by resetting the single conductor 33. The data format is
illustrated  memory address counter. in FIG. 2 by waveform D (not to
scale). The pri-   20  The foregoing and further features of the inven-
mary skew data for lines N, N + 1, etc. is identified  tion are illustrated
in greater detail in the block by a low level of the signal waveform for
two clock  diagram of FIGURE 3 of PSP-A The other speed cycles. This
identifying "preamble" is followed by  up processor PSP-B is identical to
PSP-A and is a five bit word representing the primary skew data.
synchronized therewith by means of a master-slave Five bits provide a
measurement resolution of one   25  control circuit to ensure that the
read/write oper- thirty-second of one clock cycle.                  ations
are complementary. The timing for the primary skew data transmis-     The
serial skew data (S7 shown as D of FIG. 2) sion is provided by leading edge
of the write clock  produced by horizontal processing unit 32 is sup- (up
arrow, waveform C) which preceeds the center   plied (via conductor 33) to
input terminal 60 of of the incoming sync pulses (waveform B) of each   30
PSP-A where it is converted to parallel form by line of the video input
signal (waveform A). The   means of a serial-in parallel-out (SIPO)
register 62 leading edge of the primary skew data (down ar-    for storage
In a write skew latch 64 and a read row), In turn, is used in the
progressive scan pro-  skew latch 66 for correcting skew errors of the
cessors for producing a read/write (R/W) control   video output signal S4
of memory 40 as will be signal (waveform E) for memories 40 and 42. This
35  described. Signal S7 is also applied to a pulse control signal is
inverted for one of the memories  detector 68 which detects the width of
the pre- whereby memories 40 and 42 read and write on       amble pulse and
provides output pulses P and S alternate lines of the input signal as shown
by   identifying  the  data  is  being  "primary  or waveforms G and H.
"secondary" as previously discussed. The skew The secondary skew data is
transmitted one   40  data identifying pulse P and S provide the dual half
of one line period (T/2) of the video input   functions of (1) controlling
the timing of read/write signal after the primary skew data and Is preceed-
operations of the speed-up memory 40 (outlined in ed by a one clock period
preamble to distinguish it  phantom) and (2) determining which of the read
from the primary skew data. As will be explained,  and write latches 66 and
64 receives the skew data the leading edge (down arrow) of the secondary
45  provided by SIPO register 62. skew data Is used in the progressive scan
proces-     Memory timing operations are controlled by sors for initiating
the second memory read oper-   pulses P and S as follows. Pulse P is
applied to a ations. To summarize briefly, the primary skew     flip-flop
70 which toggles each time pulse P is data is used for the three functions
of: (1) correct-  detected thereby producing a read/write control ing the
write skew of the memory that is storing the   so  signal (R/W) as shown by
waveform E of FIGURE video input signal; (2) correcting the read skew of
2. Signal R/W is applied to a read/write control the first read cycle of
the memory that is reading a  conductor 71 by means of an exclusive-OR gate
72 stored line and (3) controlling the read/write oper-  which, In
combination with a tri-state buffer 73 ations of the memories. The
secondary skew data   forms a master/slave control circuit 74.
Specifically. is used for the two functions of: (1) correcting the   55
the output of flip-flop 70 is applied via buffer 73 to skew of the second
read operation of the memory    one input of gate 72 and via terminal 75 to
a like being received; and (2) initiating the start of the  terminal in
PSP-B. A master slave selection termi- second memory read operation.
nal is coupled to the other input of gate 72 and to 5    



9                EP0211570B1                      10 the tristate control
terminal of buffer 73. Terminal  pixels produced when an NTSC standard
signal Is 76 selects which of the two processors, PSP-A or  clocked
(sampled) at four-times the color subcarrier PSP-B, is the master and which
is the slave to  frequency (4 [err]) Since, for such standard signals,
synchronize their respective memory read/write op-  the exact number of
memory addresses is known, erations as follows. If terminal 76 is grounded,
5   one could begin the second memory read cycle buffer 73 will be
disabled. Terminal 75 then func-  when 910 addresses had been read. tions
as an input for receiving R/W signals from.   The timing of the start of
the second memory PSP-B (the "master"). If, however, terminal 76 is  read
cycle, however, is not known beforehand connected to a source of positive
voltage for PSP-  where non-standard signals are involved. There A, then
buffer 73 will be enabled and the R/W   to  may be more or less than 910
samples per line signal of flip flop 70 will be supplied to PSP-B and  and
the number may change significantly from line to gate 72 thus making PSP-A
the "master" and    to line. The question, then, is when to start the PSP-B
the "slave". The purpose of gate 72 is to  second memory read operation for
non-standard ensure that the read/write signal for the master is  signals.
The solution, for both standard and non- complementary to that of the
slave. This results  15  standard signals is to reset the address counter
56 because gate 72 Inverts the R/W signal when ter-  whenever pulse S is
received during a read opera- minal 76 is "high" (master operation) and
does not  tion. Recall that the secondary skew data is gen- Invert signal
R/W  when terminal 76 is "low"     erated in processor 32 from a
calculation of the (grounded).
half-period (T/2) of the video input signal S3 and Is The read/write signal
on conductor 71 is com-  20  sent to PSP-A and PSP-B with this timing.
Accord- bined with pulses P and S in a logic gate 78 to  ingly, if the
period of the video input signal 83 produce a reset pulse on conductor 77
for an     varies, the start of the second memory read cycle address
counter 58 in memory 40 in accordance    will vary proportionally thereby
automatically com- with the following logic. Firstly, gate 78 couples
pensating for changes in the number of samples pulse P to conductor 77
every time pulse P occurs.  25  stored in RAM 50 for such non-standard
signals. Secondly, gate 78 couples pulse S to reset con-     The remaining
elements of FIGURE 3 provide ductor 77 whenever pulse S is present and the
skew correction of signal S4 and output multiplex- memory read/write line
(71) is at a read state (ow  ing as follows. The skew data provided by SIPO
or high, depending on the logic convention used).    register 62 is stored
in latches 64 and 66 by means In memory 40 conductor 71 is connected to the
30  of switches 80, 81 and 83 in response to signals P. read/write control
input of a random access mem-  R/W and S as follows. When primary skew data
Is ory (RAM) 50 and to a switch 57 which selectively  received, switch 80
closes In response to pulse P. applies the 4 Fsc write clock signal and the
8Fsc  Concurrently, flip flop 70 toggles thereby changing read clock signal
to the clock input of address  the state of the read/write signal. If the
change is counter 56.                                 35  from
read-to-write, then switch 81 stores the pri- Memory 50 has inputs 52 and
54 for receiving  mary skew data in the write latch 64 for correcting luma
(Y) and chroma (C) components of the video  write clock skew errors of the
line being stored in input signal S3 from video processor 18 and out-  RAM
50. Conversely, if the change is from write-to- puts for providing double
line-rate luma (Y') and  read, switch 81 will store the primary skew data
in chroma (C') components of the video output signal  40  the read latch 66
for correcting read clock skew S4. In operation signal R/W changes state
and    errors during the first memory read cycle. Switch counter 56 is
reset each time the primary skew   82 stores the secondary skew data in the
read data is received. In the write mode, switch 57   latch 66 when pulse S
is detected for correcting applies the 4 Fsc write clock signal to counter
56  read clock skew errors during the second memory thereby storing the
video input signal in RAM 50 at  45  read cycle. To summarize, latch 64
always con- the addresses indicated by counter 56. In this write  tains the
primary skew data at the start of each mode, receipt of the secondary skew
data has no  memory write cycle and latch 66 contains the pri- effect on
the memory operation as shown by       mary skew data at the start of the
first memory waveforms D-G of FIGURE 2.                       read cycle
and the secondary skew data at the When the next primary skew data is
received,  so  start of the second memory read cycle. pulse P toggles flip
flop 70 and resets counter 56  Since all skew data Is measured using the
write via gate 78. This initiates the first read cycle of  clock FW or
calculated from write clock measure- RAM 56 in which the signal previously
stored in  ments, the read skew data in latch 66 is double by RAM 50 is
recovered at the 8 Fsc read clock rate.  means of a multiplier 84 to
express it in proportion It is instructive to note that if the video input
signal  55  to the period of the read clock as previously ex- S3 is a
"standard" signal as hereinbefore defined,  plained. The output of latch 64
is subtracted in then it would occupy a total of 910 locations
subtractor 86 from the output of multiplier 84 to (addresses) in RAM 50
since there are exactly 910  provide a difference signal S9 which varies
directly    11                EP 0 211 570 B1                  12 



as the read skew and inversely as the write skew.  an adder 602 and via a
cascade connection of Adder 88 adds a constant ("32") to signal S9 to
another multiplier 604 and a delay latch 806 to the avoid the need for
"negative" delays when skew   other input of adder 602. Latch 606 provides
a one correcting the video output signal S4.           clock- period delay
(e.g.. 35 nanoseconds). The The skew correction signal S10 represents the
5   multiplier coefficients (K ard 1-K) are provided by net delay to be
imparted to the double line-rate  a read only memory (ROM) 608 which varies
the luminance Y' and chrominance C components of     gain of multiplier 604
in direct proportion (K) to the signal S4 in terms of thirty-seconds of a
clock  skew data (S11) and varies the gain of multiplier period. This
accuracy (5-bit resolution) is used in  600 inversely (1-K) as the skew
data whereby the all arithmetic calculations to avoid an accumulation  10
ratio of delayed and non-delayed signals which are of arithmetic errors
due, for example, to rounding-  added in adder 602 are controlled by the
values of off or truncating numbers. It has been found that  the skew data.
For example, when the skew data is lower resolution may be used for the
luma delay  zero the value of K is zero and the Input signal control signal
(S11) and, additionally, that the  passes without delay through multiplier
600 and chroma delay control signal (S12) may have sub-  is  adder 602 to
the output. As K increases more of stantially less resolution than that of
the luma delay  the delayed signal and less of the undelayed signal control
signal if the value of the chroma control  are added thereby increasing the
delay of the signal is "rounded-off" rather than being truncated.  output
signal. In the limit (K = 1) all of the input These functions are provided
by divider 90 which  signal passes through the delay latch 606 to the
divides signal S10 by two to develop the luma   20  output thereby delaying
the signal by one full pe- delay control signal S11. Divider 92 divides
signal  riod of the clock. S10 by 32 to give chroma signal delays In terms
of  FIGURE 4 is a detailed block diagram of hori- integer clock cycles.
Adder 94 adds the number   zontal processing unit 32. The principal
elements, "16" to signal S10 prior to division by "32" to  outlined in
phantom, comprise: (1) a phase lock ensure that the result is rounded off
to the nearest  25  loop 402 which measures the primary skew and clock
cycle rather than being truncated. As a result  measures the period of the
horizontal synchroniz- the chroma delay error relative to luma does not
ing component of the video Input signal; (2) a skew exceed more than
one-half clock cycle even       and timing processor 404 which calculates
the sec- though the chroma is delayed in steps of one clock  ondary skew
from the primary skew and the period cycle by means of "coarse" delay unit
94. The  30  of the video input signal and multiplexes the skew term coarse
delay, as used herein, means clock   (and timing) data to flicker reduction
processors 44, cycle delays.                                    44; (3) a
phase correction loop 406 which gen- For this purpose, unit 94 may comprise
a con-  erates double line rate deflection pulses (2 FH) for ventional
cascade connection of clocked latches  display unit 30. An integrated
circuit which includes and a selector switch responsive to signal S12 for
35  these elements is type DPU 2532 Deflection Pro- selecting the output of
the appropriate latch in  cessor Unit which is described at pages 47-72 of
proportion to the value of signal S12. Such an   the databook "Digit 2000
NTSC Double-Scan VLSI arrangement, as described, is shown in FIG. 7
Digital TV System" of ITT Intermetall, edition herein where latches 702 and
704 act as a shift  1985/5. register and switch 706 selects taps in the
register  40  Phase lock loop 402 (outlined in phantom) in- for delaying
signal C' in one clock period steps.  cludes a counter 410 which is clocked
by the 4 Fsc The luma signal correction is provided by a   write clock
signal FW and rest by a comparator cascade correction of coarse and fine
delay units  412 when the count equals the period, T. of the 96 and 98,
respectively. The integer portion of  horizontal synchronizing component,
FH, of the vid- signal 811 is applied to delay unit 96 for delaying   45
eo input signal S3. The period of signal S3 is luma signal Y' in integer
clock cycle steps. The  determined by means of an accumulator 414 and fine
resolution fractional portion of signal S11 is  an added 416 as follows.
The sync signal FH from applied to unit 98 for delaying signal Y' in steps
of  separator 22 is supplied through a low pass filter one-sixteenth of a
clock cycle. For this purpose  418 to accumulator 414 which measures the
time unit 98 might be implemented by means of a   50  difference between
the center of pulse FH and the cascade connection of (unclocked) logic
gates hav-  occurrence of a master sync pulse MS provided by ing delays of
1/16th clock cycle and a selector  a decoder 420 coupled to the output of
counter 410 switch much as in FIGURE 7. Preferably, the delay  (see FIG. 2,
Waveform C). This time difference (or provided by unit 98 is provided by
means of an   error) signal is scaled so as to represent the error
interpolator such as the two-point linear interpolator  55  in terms of
cycles (and fractional cycles) of the of FIGURE 6.
write clock. It is then low pass filtered (in filter 419) In FIGURE 6 the
video signal to be delayed    and added in adder 416 to the number 910
which (Y') is applied via a multiplier 600 to one input of  equals the
number of 4 Fsc write clock periods in 7    13                EP0211570B1
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one line of an NTSC standard signal. The period   vides a simplified
illustration of how the measure- indicating signal, T, thus provided by
adder 416  ments may be made. Waveform A shows pulse FH controls the
threshold of comparator 412 thereby  as a function of time. Accumulator 414
essentially locking counter 410 to the horizontal synchronizing  measures
the areas of pulse FH which precede component of the video input signal.
5   (Area 1) and follow (Area 2) pulse MS (Waveform When non-standard
signals are received the    B). This may be done by setting the accumulator
period of counter 410 will be in error by an amount 4  count initially to
zero, decrementing the count in equal to the skew of the write clock
signal. This  proportion to the magnitude of pulse FH at each results
because counter 410 only counts Integer  clock cycle (vertical tic marks)
which preceed pulse cycles of the write clock signal whereas the period
10  MS and incrementing the count in proportion to the of the sync pulses
FH may include a fraction of  amplitude of pulse FH at each clock cycle
after one clock cycle. Since the master sync pulse MS  pulse MS. If pulse
MS is exactly aligned with the is generated by decoding the count of
counter 410  center of pulse FH (as shown) then areas 1 and 2 it, too, will
occur only at integer cycles of the write  will be equal and the
accumulator output will be clock and so will also be in error by the amount
of  15  zero. If pulse MS precedes the center of pulse FH, the write clock
skew. The output of accumulator  then the areas will differ (as shown In by
C and D) 414 will also include the skew error because it is  and the
accumulator output will be proportional to synchronized by pulse MS. The
remaining ele-     the cross-hatched area (A2 - Al). This area repre- ments
of PLL 402 provide the function of detecting  sents the time difference
between pulse MS and the skew of the write clock and correcting the skew
20  the true center of the horizontal sync pulse FH. error of the period
signal T.                     One may then scale the accumulator output to
Skew errors are detected by means of a latch  express the result in terms
of write clock cycles 422 and an adder 424. Skew, it will be recalled, is
(and fractions thereof). the time difference between clock and sync ex-
Skew  and timing processor 404 includes pressed in fractions of a clock
cycle as shown in  25  arithmetic circuitry for deriving the secondary skew
FIG. 2. If it Is assumed that the value of the period  data from the
primary skew data and multiplex indicating signal, T, correctly represents
the period  circuitry for transmitting the skew data to PSP-A of the video
input signal, and if the fractional part of  and PSP-B in the format shown
by wavelorm D of signal T Is not zero then line-to-line changes in the
FIGURE 2. The secondary skew data S is pro- skew will occur. As an example,
if the period of  30  duced by an adder 430 which adds the primary or
signal FH is exactly 910.1 clock cycles long, then  write clock skew data P
provided by latch 422 to the write clock FW will process with respect to
the output of a divider 432 which divides the period sync (FH) at the rate
of exactly 0.1 clock cycles  signal T by 2. The fractional part of the sum
of the per line. Thus, if the skew is zero at the start of line  half
period (T/2) signal and the write clock or 1, it will be 0.1 at the start
of line 2, 0.2 at the start  35  primary skew P is the skew of the read
clock of line 3 and so on. Skew data Is generated by   (secondary skew, S)
for the second memory read means of added 424 which adds the skew of the
cycle. previous line (stored in latch 422) to the period    The integer
part of the sum signal provided by signal T. The fractional part of the sum
is then  adder 430 is used to generate double line-rate (i.e., stored In
latch 422 which thus functions as an   40  2-H) timing pulses as follows.
The ramp signal accumulator for the skew data. The integer part of
produced by counter 410 ranges from zero to the sum is applied to
comparator 412 for adjusting  some maximum value (e.g., 910 for NTSC
standard the period of counter 410.                        signals or
within a few counts of 910 for non- Skew detection was based on the
assumption    standard signals). A subtractor 434 subtracts the that the
period indicating signal T correctly repre-  45  counter signal from a
constant (labeled "delay con- sented the period of the video input signal.
From  trol data") thereby producing an inverted ramp (as the previous
discussion, however, the accumulator  shown) which begins at a positive
value determined 414 output contains the skew error because it is  by the
value of the delay control signal and pro- timed by pulse MS which can only
occur at integer  ceeds through zero to a negative peak. Zero cross- clock
cycles. This error is removed from signal T   50  ings are easily detected
in digital system and by by means of subtractor 426 which subtracts the
varying the delay control signal, the zero crossing detected skew data
provided by latch 422 from the   time of the ramp may be advanced or
retarded. output of accumulator 414.                        Une rate timing
pulses (1-H) are produced by Accumulator 414 provides phase measure-
detecting zero of the ramp signal provided by ments to an accuracy finer
than the resolution of  55  subtractor 434. Double line rate (2H) timing
pulses the system clock (FW). It may be constructed as   are produced by
offsetting the ramp by one-half described, for example, In US pat.
4,471,299 which  period (T/2) and detecting zero. (The offset is pro-
Issued September 11, 1984. FIGURE 5 herein pro-  vided by adder 436,
detection is provided by a 8    15                EP0211670B1
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zero detector 442). By this means it is ensured that  which are corrected
in the flicker reduction proces- any change in the position of the
line-rate (1-H)  sor 24 are not re-introduced by deflection skew pulses
will be tracked exactly by the double line-  errors. rate (2-H) pulses when
the delay control signal is varied for such purposes, Illustratively, as
correct-   5   Claims ing the display sweep for processing delays the
speeded-up video signal S4 may be subjected to.    1. A progressive scan
display system comprising: The skew data is converted to serial form (FIG,
a) signal source means (18,20) for providing 3 waveform D) by means of a
parallel-in-serial-out       a video input signal (S3) of a given line
rate, (PISO) register 440 which is timed by pulses pro-   10   a read clock
signal (FR), and a write clock duced by zero detector 442. A line rate
operated         signal (FW), said clock signals tending to switch 444
alternatively applies the 1-H and 2-H         exhibit skew when said video
input signal is ramp signals (from subtractor 434 and adder 436          of
non-standard form; respectively) to detector 442 and alternately sup-
b) video speed-up memory means (40,42) plies the primary (P) and secondary
(S) skew data  15    coupled to said signal source means and (from latch
422 and adder 430, respectively) to          including means (50) for
storing at least one PISO 440. Detector 442 triggers PISO 440 to trans-
line of said video input signal during a write mit the P or S skew data to
PSP-A and PSP-B              cycle of said memory means and means when the
1-H or 2-H ramp signal it receives equals       (68,78,57) coupled thereto
for performing zero. Switch 444 is controlled by a flip flop 446   20
first and second read cycles of said mem- which divides double line rate
(2-H) deflection          ory means in providing a video output sig- pulses
produced in phase correction loop 406 by          nal of double said given
line rate; two. Thus, as shown in FIG. 2 by waveforms D, E          c)
display means (30) coupled to said mem- and F, the primary and secondary
skew signals are        ory means and synchronized therewith for
multiplexed to PSP-A and PSP-B and processed as   25     displaying said
video output signal; and previously described.
d) skew corrector means (44.46) for gen- Phase correction loop 406 receives
the ramp           erating read and write clock skew indicator signal of
subtractor 434 and the timing and skew         signals and for imparting an
effective delay signals from switch 444 and generates double line-       to
said video output signal as a direct func rate deflection signals (2-FH)
for display 30. Te   30  tion of said read clock skew indicator signal ramp
output of subtractor 434 is detected by a           and as an inverse
function of said write decoder 450 to provide a delayed, line-rate (1-H)
clock skew indicator signal during each said master sync pulse (MS ). The
double line-rate sync       read cycle of said memory means for re- pulses
2FH are produced by means of a phase              ducing visible artifacts
on said display detector 452 which compares the phase of flyback   35
means due to skew of said clock signals; pulses FB produced by a reflection
driver 454 (and       characterised in that said skew corrector digitized
by a converter 456) with pulse MS'. Since      means comprises: the master
MS' occurs on a clock edge, it contains        e) first means (32) coupled
to said signal skew errors which in will appear in the output of
source means for deriving said read and phase detector 452. These errors
are removed by   40     write clock skew indicator signals from said
subtractor 453 which subtracts the skew data of          write clock signal
and said video input sig- processor 404 from the output of detector 452.
The       nal; and error signal (at the output of subtractor 453) pro-
f second means (84,86) in said skew cor- duced by detector 452 is low pass
filtered in filter     rector means for doubling the value of the 458, and
added in adder 460 to the timing and   45       derived read clock skew
indicating signal for skew signals provided by switch 444. The integer
each said read cycle of said memory part of the resultant sum signal is
zero detected by     means and for subtracting therefrom the detector 462
thereby producing double line-rate          value of said write clock skew
indicating pulses 2-FH which are applied to the deflection          signal
of the preceeding write cycle of said drive via a delay unit 464 controlled
by the frac-  so   memory means to form a control signal (59) tional part
of the sum signal provided by adder 460      for controlling the effective
delay (94;96,98) to thereby correct for clock skew errors in the
imparted to said video output signal. deflection pulses (2-FH). In effect,
the same pri- mary and secondary skew signals used for correct-  2. A
system as recited in Claim 1 further com- ing memory read/write operations
are applied to   55   prising third means (68,FF,72) in said skew the
deflection driver to ensure that the display       corrector means
responsive to said clock skew sweep is corrected in the same manner as the
indicator signals for initiating (R/W) said read memory skew errors.
Accordingly, skew errors           and write cycles of said memory means.
15        EP0211570B1                                 16 zero detector
442). By this means it is ensured that  which are corrected in the flicker
reduction proces- 



any change in the position of the line-rate (1-H)  sor 24 are not
reintroduced by deflection skew pulses will be tracked exactly by the
double line-  errors. rate (2 -H) pulses when the delay control signal is
varied for such purposes, Illustratively, as correct-   5   Claims ing the
display sweep for processing delays the speeded-up video signal S4 may be
subjected to.     1. A progressive scan display system comprising: The skew
data is converted to serial form (FIG.       a) signal source means (18,20)
for providing 3 waveform D) by means of a parallel-in-serial-out        a
video input signal (S3) of a given line rate, (PISO) register 440 which is
timed by pulses pro-   10    a read clock signal (FR), and a write clock
duced by zero detector 442. A line rate operated          signal (FW), said
clock signals tending to switch 444 alternatively applies the 1-H and 2-H
exhibit skew when said video input signal is ramp signals (from subtractor
434 and adder 436           of non-standard form; respectively) to detector
442 and alternately sup-        b) video speed-up memory means (40,42)
plies the primary (P) and secondary (S) skew data   15    coupled to said
signal source means and (from latch 422 and adder 430, respectively) to
including means (50) for storing at least one PISO 440. Detector 442
triggers PIS0 440 to trans-       line of said video input signal during a
write mit the P or S skew data to PSP-A and PSP-B               cycle of
said memory means and means when the 1-H or 2-H ramp signal it receives
equals        (68,78,57) coupled thereto for performing zero. Switch 444 is
controlled by a flip flop 446   20   first and second read cycles of said
mem- which divides double line rate (2-H) deflection           ory means in
providing a video output sig- pulses produced in phase correction loop 406
by          nal of double said given line rate; two. Thus, as shown in FIG.
2 by waveforms D, E           c) display means (30) coupled to said mem-
and F, the primary and secondary skew signals are         ory means and
synchronized therewith for multiplexed to PSP-A and PSP-B and processed as
25      displaying said video output signal; and previously described.
d) skew- corrector means (44,46) for gen- Phase correction loop 406
receives the ramp           erating read and write clock skew indicator
signal of subtractor 434 and the timing and skew         signals and for
imparting an effective delay signals from switch 444 and generates double
line-       to said video output signal as a direct func- rate deflection
signals (2-FH) for display 30. The   so  tion of said read clock skew
indicator signal ramp output of subtractor 434 is detected by a
and as an inverse function of said write decoder 450 to provide a delayed,
line-rate (1-H)         clock skew indicator signal during each said master
sync pulse (MS'). The double line-rate sync        read cycle of said
memory means for re- pulses 2FH are produced by means of a phase
ducing visible artifacts on said display detector 452 which compares the
phase of flyback   35     means due to skew of said clock signals; pulses
FB produced by a reflection driver 454 (and        characterised in that
said skew corrector digitized by a converter 456) with pulse MS'. Since
means comprises: the master MS' occurs on a clock edge, It contains
e) first means (32) coupled to said signal skew errors which in will appear
in the output of         source means for deriving said read and phase
detector 452. These errors are removed by   40      write clock skew
indicator signals from said subtractor 453 which subtracts the skew data of
write clock signal and said video input sig- processor 404 from the output
of detector 452. The        nal; and error signal (at the output of
subtractor 453) pro-      f) second means (84,86) in said skew cor- duced
by detector 452 is low pass filtered in filter     rector means for
doubling the value of the 458, and added in adder 460 to the timing and
45        derived read clock skew indicating signal for skew signals
provided by switch 444. The integer          each said read cycle of said
memory part of the resultant sum signal is zero detected by      means and
for subtracting therefrom  the detector 462 thereby producing double
line-rate           value of said write clock skew indicating pulses 2-FH
which are applied to the deflection           signal of the proceeding
write cycle of said drive via a delay unit 464 controlled by the frac-  so
memory means to form a control signal (59) tional part of the sum signal
provided by adder 460       for controlling the effective delay (94;96,98)
to thereby correct for clock skew errors in the          imparted to said
video output signal. deflection pulses (2-FH). In effect, the same pri-
mary and secondary skew signals used for correct-  2. A system as recited
in Claim 1 further com- ing memory read/write operations are applied to
56   prising third means (68,FF,72) in said skew the deflection driver to
ensure that the display       corrector means responsive to said clock skew
sweep is corrected in the same manner as the           indicator signals
for initiating (R/W) said read memory skew  errors. Accordingly, skew
errors          and write cycles of said memory means.    17
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video output signal comprises a luminance (Y')     a video speed-up memory
means (40,42) for and  a chrominance  (c') component and
doubling the horizontal line rate of a video wherein said second means
includes means           input signal supplied [err] to provide a dou-
(96,98,94) for effectively delaying said compo-   5  ble line-rate video
output signal (S4,S5) to a nents as different functions of said control
sig-  display means (30), a source (20) of read and nal.
write clock signals (FR,FW) coupled to said memory means for controlling
read and write 4. A system as recited in Claim 1 wherein:
operations thereof, and skew correction means said first means comprises
measurement  10     (44,46) for imparting variable delay to said means
(404) for providing a primary skew in-       double line-rate video output
signal for reduc- dicating signal (P) representative of skew of     ing
visible artifacts on said display means said write clock signal at the
beginning of each   caused by skew of said clock signals, charac- write
cycle and each first read cycle of said     terised in that said skew
correction means memory means, and a secondary skew indicat-  15
comprises: ing signal (8) representative of skew of said         first
means (402) responsive to said video write clock at the beginning of said
second        input signal and said write clock signal for memory read
cycle; and                             providing a write clock skew
indicating signal said second means comprises a first stor-      ('PRIMARY
SKEW'); age means (64) for storing said primary skew   20     second means
(430-436) coupled to the Indicating signal at the beginning of said write
first means for deriving a read clock skew cycle and a second storage means
(66) for         indicating signal from said write clock skew alternately
storing said primary and secondary    indicating signal; and skew
indicating signals at the beginning of said      third means (94;96,98)
coupled to said first and second read cycles, respectively, and   26
memory means for delaying said video output means (84,86) coupled to said
storage means        signal as a function of a difference (88) be- for
forming said delay control signal.            tween said write clock skew
indicating signal and a multiple (84) of said read clock skew 5. A system
as recited In Claim 4 further com-        indicating signal to minimize
said visible arti- prising third means (68,78,FF,72) responsive to  . so
facts on said display means. said primary and secondary skew indicating
signals for initiating read and write cycles of  9. A display system as
recited In Claim 8 wherein said memory means.
said third means includes means (84) for dou- bling said read clock skew
indicating signal 6. A system as recited in Claim 1 wherein said  35
and means (86) for subtracting therefrom said first means includes means
(430) for adding to     write clock skew indicating signal to form a said
write clock skew indicating signal (from      delay control signal, said
delay means being 422) a signal (T2) representing a half-line pe-
responsive thereto for delaying said video out- riod of said video input
signal, to form a sum      put signal. signal having integer and fraction
parts, and   40 means (436,442) responsive to an integer part  10. A
display system as recited in Claim 8 wherein of said sum signal for
producing a control         said video output signal comprises a lumi-
pulse, said second means including means           nance component (Y') and
a chrominance (68,78) responsive to said control pulse for       component
(C') and said delay means is re- initiating said second memory read cycle.
45      sponsive to said delay control signal for im- parting higher
resolution delays to said lumi- 7. A system as recited in Claim 1 wherein
said         nance component (96,98) than to said chromin- video output
signal comprises a luminance          ance component (94). component (Y')
and a chrominance (C ) com- ponent, said delay control signal (S9) com-
50  11. A display system as recited in Claim 8 wherein prises a binary
signal manifestation, and said     said second means includes means (430)
for second means includes arithmetic means             adding to said write
clock skew indicating sig- (88,94,92) for rounding off fractional portions
of  nal a signal representing a half-line period of said binary signal
manifestation to provide a      said video input signal, to form a sum
signal modified signal manifestation for controlling the   55  having
integer and fractional parts, said frac- effective delay (94) imparted to
said chromin-    tional part of said sum signal corresponding to ance
component.                                    said read clock skew
indicating signal for each second read cycle of said memory means. 10
12. A display system as recited in Claim 8 wherein     et. said video
speed-up memory means is of a            fl un second moyen (84,86) dans le
moyen 



type in which each write cycle thereof is fol-      correcteur de
desalignement pour doubler lowed by first and second read cycles and
- la valeur du signal d'indication de desali- wherein said third means
includes a first mem-   5  gnement d'horloge de lecture ddrivee pen- ory
(64) for storing said write skew indicating     dant chaque cycle de
lecture du moyen signal at the start of each said write cycle and
m6moire et pour soustraire de celui-ci la a second memory (66) for
alternately storing        valbur du signal d'indication de ddsaligne- said
write skew and said read skew indicating       ment d'horloge d'ecriture du
cycle d'4critu- signals at the start of respective ones of said  io  re
prec6dent du moyen memolre pour for- first and second read cycles.
mer un signal de commando (59) comman- dant le retard effectif (94 ; 96 ;
98) imparti Revendicsatons                                         audit
signal de sortie video. 1. Un systeme d'afflchage non-entrelace compre-  i5
2. Un systeme selon la revendicatlon 1 compre- nant:
nant de plus un trolslbme moyen (68, FF,72) a) un moyen source de signaux
(18.20) pour     dans le moyen correcteur de d~salignement produire un
signal d'entree video (S3) d'      prdcit4 repondant aux signaux
d'indication de une frequence de ligne donn6e, un signal
d~salignement d'horloge precites pour initiali- d'horloge de lecture (FR)
et un signal d'hor-  20  ser (RNW) les cycles de lecture et d'ecriture loge
d'dcriture (FW), lesdits signaux d'horlo-  prdclt6s du moyen mdmoire
pr6cte. ge tendant & presenter un dosalignement lorsque le signal d'entree
viddo est d'un   3. Un systbme selon la revendication 1 ou le format hors
norme;                             signal de sortie vid6o pr6cit6 comprend
une b) un moyen m~moire dWaccel~ration video  25   composante de luminance
(Y') et de chromi- (40,42) coupIl audit moyen source des si-      nance
(C') et oO le second mayen precite gnaux et comprenant un moyen (50) pour
comprend un moyen (96,98,94) pour retarder stocker au moins une ligne dudit
signal        effectivement lesdites composantos comme d'entr6e video
pendant un cycle d'6criture     des fonctions differentes du signal de com-
dudit moyen  m6moire et. un  moyen   30        mande prdcit6. (88,78,57)
couple a celul-cd pour accornplir des premleret second cycles de lecture
4. Un systeme selon la revendication 1 od: dudit moyen m6moire en
produlsant un si- gnal de sortie video du double de la fre-      le premier
moyen pr~cit6 comprond un moyen quence de ligne donn6e;                35
de mesure (404) pour produire un signal pri- c) un moyen d'affichage (30)
couptd audit      maire d'indication de ddsalignement (P) repr6- moyen
memoire et synchronise avec celul-       sentatif du ddsalignement du
signal d'horloge cl pour afficher le signal de sortie vid6o;    d'dcriture
prdcit6 au d6but de chaque cycle d) un moyon correcteur de ddsalignement
d'6criture et de chaque premier cycle de lectu- (44,46) pour produire des
signaux d'indica-  40  re du moyen memoire, et un signal secondaire tion de
ddsalignement d'horloge de lecture     dIndication de d6salignement (S)
representatif et d'ecriture et pour impartir un retard offec-  du
dcsalignement dudit signal d'horloge d'ecri- tf audit signal de sortie
vid~o on une fonc-   ture au d~but du second cycle de lecture de la tion
directe dudit signal d'indication de des-  memoire ; et alignement
d'horloge de lecture et en une   45 fonction inverse dudit signal
d'indlcation de  le second moyen prdciti comprend un premier ddsalignement
d'horloge d'ecriture pendant     moyen de stockage (64) pour stocker le
signal chaque cycle de lecture dudit moyen md-        primalre d'indication
de d6salignornent au d6- moire pour reduire des artefacts visibles au   but
ducycle d'ecriure et un second moyen de moyen d'affichage dOs au
ddsalignement  50     stockage (66) pour stocker altemativement les des
signaux d'horloge;                         signaux primaire et secondaire
d'indlcation de caract6drse en ce quo le moyen correcteur
ddsalignement au d6but respectivement des de desalignement comprend:
premier et second cycles de lecture, et un e) un premier moyen (32) coupl4
au moyen       moyen (84,86) coupl4 au moyen de stockage source de signaux
pour d6river lesdits si-  55  pour former le signal de commando de retard
gnaux d'ndication de dssalignement d'hor-      pr~cit6. loge de lecture et
d'ecriture du signal d'hor- loge d'dcriture et du signal d'entrde vIdeo  S.
Un systhme selon la revendicatfon 4 compre-    21                EP 0 211
570B1                    22B1 nant de plus un trosibme moyen (68,78,FF,72)
repondant aux signaux primaire et secondaire     un second moyen (430 -
436) couple au pre- d'indication de desalignement pour Initialiser   miner
moyen pour deriver un signal d'indication les cycles de lecture et
d'Xcriture du moyen     de d~salignement d'horloge de lecture du si- 



mgmoIre prdcitd.                         6       gnal d'indicatlon de
desalignement d'horloge d'ecriture ; et 6. Un systbme selon la
revendication 1 ob le premier moyen prdcit comprend un moyen          un
troisibme moyen (94,96,98) coupi6 au (430) pour additionner au signal
d'indication de-  moyen memoire pour retarder le signal de ddesalignement
d'horloge d'ecriture (de 422) un  tO  sortie video comme une fonction d'une
diffe- signal (T2) representant une p6riode de moitfe   rence (86) entre le
signal d'indlcatlon de d6sa- de ligne du signal d'entree video pr6cite pour
lignement d'horloge d'ecriture et un multiple former un signal de somme
ayant des parties      (84) du signal d'indication de desalignement entiere
et fractionnelle, et un moyen (436,442)  d'horloge de lecture pour
minimiser les arte- repondant a une partie entlbre du signal de   1S  facts
visibles precites au moyen d'affichage somme pour produire une Impulsion de
com-        precite. mande, le second moyen prdicltd comprenant un moyen
(68,78) repondant & l'impulslan de   9. Un systeme d'affichage selon la
revendication commande pour Initialiser le second cycle de     8 ob le
troisieme moyen precit6 comprend un lecture de Ia memolre.
20      moyen (84) pour doubler le signal d'indlcation de desaiignement
d'horloge de lecture et un 7. Un systbme selon la revendication 1 oU le
moyen (86) pour soustralre de celul-cl le signal signal de sortie de video
prdcit4 comprend un    d'indication de d4salignement d'horloge d'ecrl-
composante de luminance (Y) et une compo-        ture pour former un signal
de commands de sante de chrominance (C'), le signal de com-  25  retard,
ledit moyen & retard repondant I celul- mande de retard precitO (S9)
comprend une        ci pour retarder le signal de sortie video.
representation d'un signal binaire, et le second moyen pr6cite comprend un
moyen arith6mi-     10. Un systeme d'affichage selon la revendication que
(8894,92) pour arrondir les parties frac-    8 ob le signal de sortie viddo
pr6cite com- tionnelles de la representation du signal binalre  30  prend
une composante do luminance (Y') et pour produire une repr~sentation
modiflee du..   une composante de chrominance (C') et le signal pour
commander ie retard effectif (94)    moyen & retard. prdclt6 r6pond audit
signal de Imparti & la composante de chrominance.          retard pour
;impartir des retards de resolution plus elevee a la composante de
luminance &  Un systeme d'affichage entrelace comprenand   35  (96,98) qu'a
la composante de chrominance un  moyen  m6moire d'acceleration  video
(94). (40,42) pour doubler la frequence de ligne horizontale d'un signal
d'entree video appliquE  11. Un systbme d'affichage selon la revendication
A celul-ci pour produire un signal de sortie     8 ob le second moyen
prdcltE comprend un viddo de fr~quence de ligne double (S4,S5)    4o  moyen
(430) pour additionner au signal d'indl- un moyen d'affichage (30),une
source (20) de     cation de desalignement d'horloge d'ecriturp signaux
d'horloge de lecture et d'ecrIture       prdclt6 un signal repr6sentant une
pdriode de (FRFw) couplie au moyen m~moire pour            moitI6 de ligne
du signal d'entreevideo precitd commander los fonctionnements de lecture et
pour former un signal de somnme ayant des d'ecriture de celui-ci, et un
moyen de correc-  4s  partlesentiere et fractionnelle, la partie fraction-
tion de dssalignement (44.46) pour impartir un   nelle du signal de somme
correspondant au retard variable au signal de sortie vid~o de     signal
d'indication de d6salignement d'horloge frdquence de ligne double pour
reduire des       de lecture pendant chaque second cycle de art~facts
visibles au moyen d'affichage provo-   lecture du moyen memoire pr~cite.
ques par le d~salignement desdits signaux   s0 d'horloge, caracttrise en co
quo le moyen de  12. Un systeme d'affichage selon la revendication
correction de d6salignement comprend:            8 ob le moyen memoire
d'acc~leration vid~o est d'un type dans lequel chaque cycle d'dcrl- un
premier moyen (402) repondant au signal       ture de celui-ci est suivi de
premier at second d'entree vid~o et au signal d'horioge d'ecflture  ss
cycles de lecture et ob le trolsibme moyen pour produire un signal
d'indication de depla-   precMtE comprend une premibre m~moire (84) cement
d'horloge       d'dcriture         pour stocker le signal d'indication de
desall- (DESALIGNEMENT PRIMAIRE):                        gnement d'ecriture
precite au depart de cha- 12    23               EP 0 211 570 B1
24 que cycle d'criture pr"cit et une seconde            des vorangehenden
Schreibzyklus der Spei- memolre (88) pour stocker alternativement les
cheranordnung subtrahiert zur Bildung sines signaux dindication de
desalignement d16critu-       Regelsignals (59) zur Regelung der effekti-
re et de lecture au ddpart des cycles respec-        ven Verzogerung (94;
96,98), die dem VI- 



tlfs des premier et second cycles de lecture.  5     dsoausgangssignal
erteilt wird. Patentansprtlche                                  2. System
nach Anspruch 1, gekennzeichnet durch sine in der
Verschiebungskorrektureln- 1. Anzeigesystem mit progressiver Abtastung, mit
richtung   vorgesehens  dritte  Elnrichtung a) einer Signalquelle (18,20)
zur Lieferung   io  (68,FF,72). weiche in Abhanglgkeit von den elnes
Videoeingangssignals (63) einer gege-
Taktverschiebungsindikatorsignalen die Lese- benen Zellenfrequenz, sines
Lesetaktsignals     und Schrelbzyklen der Speicheranordnung ein- (FR) und
eines Schreibtaktslgnals (FW). wo-     leitst (RNW). bei diese Taktsignale
be[ nicht normgerech- ten Eingangssignalen zu Verschiebungen   iS  3.
System  nach Anspruch 1, dadurch gekenn- nelgen,
zeichnet, da  das Vldeoausgangssignal eine b) sine mit der Signalquelle
gekoppelte Vi-     Leuchtdichtekomponente (Y) und sine Farb-
deobeschleunigungsspeichereinrichtung           komponente (C) enthait und
daB die zweite (40,42), die einen Speicher (50) zur Spei-      Einrichtung
sine  Verz6gerungseinrichtung cherung mindestens einer Zeile des Video-  ao
(98,98,94) zur effektiven Verz~geruno der K-              eingangssignals
wahrend eines Schreibzy-        Komponenten in unterschiedlicher Abhtngig-
klus der Spelcheranordnung und esne mit         keit von dem Regelsignal
enthalt. dieser gekoppelte Einrichtung (68,78,57) zur DurchfUhrung erster
und Zweiter Lesezyklen  4. System  nach Anspruch 1, dadurch gekenn- der
Spelcheranordnung Im Sinne einer Lie-  2S   zeilchnet. daO die erste
Einrichtung ese MeBi- ferung eines Videoausgangssignals, dessen
sinrichtung (404) zur Lieferung elnes Primir- Zellenfrequenz doppelt so
groP wie die ge-      verechiebungsindikatorsignals (P) als Mal flr gebene
Zeilenfrequenz ist enthilt.              die Verschiebung des
Schreibtaktsignals zu c) eine mit der Spelcheranordnung gekop-
Beginn jedes Schreiizyklus und jedes ersten pelts und mit dieser
synchronisierte Darstel-  9o  Zyklus der Spelcheranordnung und sines Se-
lungselnrichtung (30) zur Wiedergabe c9s
kundgrverschlebungslndikatorsignals  (S) als Videoausgangssignals und
MaB fl~r die Verschiebung des Schrelbtaktes d) miner
verschiebungskorrektureinrichtung      zu Beginn des zwelten
Spelcherauslesezyklus (44,46), welche Lese- und Schreibtaktver-
enthalt, und da8 die zwelts BEnrichtung einen schiebungsindikatorsignaie
erzeugt und das   ss  ersten Speicher (64) zur Speicherung des Pri-
Videoausgangssignal effektiv verz6gert in
mirverschiebungslndikatorsignals zu Beginn direkter Abhingigkelt von den
Lesetaktver-      des Schreibzyklus und aenen zweiten Speicher
schiebungoindikatorsignalen und in umge-        (66) zur abwechselnden
Speicherung der - kehrter Abhangigkeit von den Schbrelbtakt-       Primir-
und Sekundirverschlebungsindikatorsi- verschiebungsindikatorsignalen
w~hrend je-  40  gnalezu Beginn der ersten bzw. zweiten Less- des
Lesezyklus der Speicheranordnung zur        zykien sowle eine mit den
Speichem gekop- Reduzierung sichtbarer Fehler auf der Dar-      pelte
Einrichtung (84,86) zur Bildung des Ver- stellungseinrichtung infolge von
Verschie-      z6gerungsregelsignals enthilt. bungen der Taktsignale,
dadurch gekennzelchnet, daB die Korrektur-  45  6. System  nach Anspruch 4,
gskennzeichnet einrlchtung umfalt                                durch
esine dritte Elnrichtung (68,78,FF,72), e) eine mit der Signalquelle
gekoppelte er-     welche unter Steuerung durch die Primir- und ste
Einrichtung (32) zur Ableitung der Lese-
Sekundcrverschiebungsindikatorsignale   die und
Schreibtaktverschiebungsindikatorsigna-     Less- und Schrelbzyklen der
Speicher sinleitet. Ie von dem Schreibtaktsignal und dem Vi-  so
deoeingangssignal und                       6. System  nach Anspruch 1*
dadurch gekenn- f) eine in der verschlebungskorrektureinrich-   zeichnet
dal die erste Einrichtung einen Ad- tung  vorgesehene  zweite  Einrichtyrng
dierer (430) zur Addition des Schreibtaktver- (84,86). welche den Wert des
abgeleiteten       schiebungsindikatorsignals (von 422) mit ei-
Lesetaktverschlebungsindikatorsignals  fOr  56  nem  eine Halbzellenperiode
des Videoein- Jeden der Lesezykien der Speicheranord-         gangssignals
darstellenden Signal (T2) zur Bil- nung verdoppelt und davon den Wert des
dung sines Summensignals mit ganzzahligen
Schreibtaktverschlebungsindikatorsignals        Anteilen und Bruchteilen,
und sine Enrichtung 13    25                EP0211 570B1
26  II1IIIIIIIIIIIIIIIIIIRIII * C   L  M   S (436,442) enthalt, die unter
Steuerung durch   9. System  nach Anspruch 8, dadurch gekenn- eien
garnzahllgen Anteil des Summensignals        zeichnet, dael die dritte
Einrichtung eine Ver- elnen Regelimpuls erzeugt, und daol die zweite
doppelungseinrichtung (84) zur Verdoppelung Einrichtung sine durch den
Regelimpuls ge-        des -Lesetaktverschiebungsindikatorsignals und 



steuerte Einrichtung (68,78) zur Einleitung des   5  einen Subtrahierer
(86), welcher davon das zwelten Spelcherlesezyklus enthilt.
Schreibtaktverschiebungsindikatorsignal  sub- trahiert zur Bildung eines
Verzfgerungsregeisi- 7. System nach Anspruch 1, dadurch gekenn-
gnals, und eine Verzogerungseinrichtung ent- zelchnet, daO das
VMdeoausgangssignal eine        hilt, die in AbhAngigkeit von dam Verzoge-
Leuchtdichtekomponente (y') und sine Farb-  Yo    rungsregelsignal des
Videoausgangsslgnal ver- komponente (C) enth~lt, dalB das Verzoge-
z6gert. rungeregelsignal (89) sine Binarsignaldarstei- lung aufweist und
daB die zwelte Einrichtung   10. System  nach Anspruch 8, dadurch gekenn-
sine Arithmetikschaltung (88,94,92) zur Run-      zeichnet, daB das
Videoausgangssignal eine dung von Bruchtellen der Binfirsignaldarstel-  t6
Leuchtdichtekomponente (y') und sine Farb- lung zur Ueferung elner
modifizierten Signal-     komponente (C') enthalt, und dell die Verz8ge-
darstellung zur Regelung der sffektiven Verzo-     rungseinrichtung in
Abhangigkeit von dem Ver- gerung (94) enthalt, welche der Farbkompo.
z6gerungsregeisignal der Leuchtdichtekompo- nente ertemlt wird.
nente (9B,98) Verz6gerungen mit h6herer Auf- 20      b~sung als der
Farbkomponente (94) ertellt. 8  Sichtgeritsystem  mit progressiver
Abtastung mit elner Videobeschieunigungsspeicheranord-   11. System  nach
Anspruch 8, dadurch gekenn- nung (40,42) zur Verdoppelung der Horizontal-
zeichnet, dali die zwelte Einrichtung einen Ad- zellenfrequenz sines
zugefilhrten Videoein-        dierer (430) zur Addition des Schreibtaktver-
gangssignals zur Ueferung sines Videoaus-  25
schiebungsindikatorsignals mit einem  sine gangasignais (S4,S5)der
doppelten Zellenfre-       Halbzellenperiode des Videoelngangssignals quenz
an ein Sichtgerdt (30), mit einer Less-     darsteilenden Signal zur
Blidung sines Sum- und Schreibtaktsignalquslle (20,FR,FW), die
mensignals enthlft, das ,ganzzahlige Anteile mit der Spelcheranordnung zur
Steuerung von        und Bruchteile hat, wobei der ganzzahlige An- deren
Lese- und Schreibvorgingen gekoppelt  30    tell des Surnmensignals dem
Lesetakiterschie- 1st, mit einer Verschiebungskorreitureinrich- ,,
bungaindikatorsignai fUr jeden zwelten Lesezy- tung (44,48), welche dem
Videoausgangssignal'      klus der Speicheranordnung entspricht. der
doppeiten Zelienfrequenz sine variable Verzlgerung ertellt zur Reduzierung
sichtbarer  12. System  nach Anspruch 8, dadurch gekenn- Bildfehler auf dem
Sichtgerat infolge Verschie-  ss  zeichnet, dal die
Videobeschleunigungsspei- bungen der Taktsignale, dadurch gekenn-
cheranordnung von elnem Typ ist, bel dem zelchnet, diaB die
Verschlebungskorrekturein-     jedem Schreibzyklus sin erster und sin
zwelter rlchtung aufweist                                  Lesezyklus
folgt, und dal die dritte Elnrichtung sine erste Einrichtung (402), die
unter        einen ersten Speicher (64) zur Speicherung Steuerung durch das
Videoeingangssignal und   4o  des Schreibverschiebungsindikatorsignals. zu
das Schrelbtaktsignal sin Schreibtaktverschie-     Beginn jedes der
Schrelbzyklen und elnen bungsindikatorsignal
zweiten Speicher (88) zur abweohseindan (Primarverschiebungsignal) liefert,
Speicherung der Schreib- uhd der Lesever- eine mit der ersten Elnrichtung
gekoppelte     schiebungsindikatorsignale zu Beginn entspre- zweite
Elnrichtung (430,436) zur Ableitung ei-  4s  chender der ersten und zweiten
Lesezykien nes Lesetaktverschiebungsindikatorsignals aus     enth~lt. dem
Schreibtaktverschiebungsindikatorsignals und eine mit der Speicheranordnung
gekoppel- te dritle Einrichtung (94,96,98) zur Verzoge-  50 rung des
Videoausgangssignals in Abhingig- keit von einer Differenz (86) zwischen
dem Schreibtaktverschiebungsindikatorsignal - und sinem Visefachen (84) des
Lesetaktverschle-' bungsindikatorsignals Im Sinne slner Minimali-  s5
sierung sichtbarer Bildfehler auf dem Sichtge- ret. 14    


