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According to the present invention a video sig- nal processing system for
processing composite This invention relates to a video signal pro-  video
signals including a color component, wherein issing systems and more
particularly to such        video signals appear in sampled data format as
system employing apparatus for converting video   5   video signal samples
sampled at regularly recur- samples synchronized to a first (e.g., burst
locked)  ring phases of said color component, comprising a clock to video
samples synchronized to a second    source of sample clock signals which
are synchro- (e.g., horizontal sync locked) clock.              nous with
said video signal samples, is character- Digital video signal processing
systems such   ized by a converter for converting said video signal as
digital TV receivers typically convert analog   10  samples synchronized to
said sample clock signals video signals to digital samples with a sampling
to video signal samples synchronized to process- clock which is synchronous
with the burst compo-   ing clock signals, this converter comprising: means
nent of the video signal. Having the sampling clock,  coupled to said
source of sample clock signals for and therefore the digital video samples,
synchro-  providing sample clock digital codes corresponding nous with
burst facilitates demodulation of the color  16  to respective sampling
phases of said video sam- component of composite video and color signal
ples; a source of processing clock signals asyn- processing.
chronous with said sample clock signals and syn- It is desirable for
certain receiver enhance-  chronous with a synchronizing component included
ments such as double rate scan (progressive       in said video signals;
and memory means having can) to have the samples phase locked to the line
20  an input port for receiving said video signal sam- frequency. For
standard NTSC signals, the burst    ples and said sample clock digital
codes, for stor- locked sampling clock is also synchronized to the  ing
said video signal samples and respective asso- line frequency. However,
burst locked digital video  ciated digital codes synchronously with said
sam- samples of non-standard signals and PAL video      ple clock signals,
and for reading said stored video signals, are not locked to the line
frequency.  25  signal samples and associated digital codes syn- Thus,
there is a need for apparatus to translate  chronously with said processing
clock signals, or convert burst locked digital video samples to line
wherein said storing and reading operations occur locked samples. In making
the translation, a cor-  concurrently. respondence between sample phase and
line             In the accompanying drawings: locked clock phase must be
maintained if conven-  30  FIGURE 1 is a waveform diagram showing a tional
digital color decoding apparatus is to be     portion of a color burst
signal and clocking sig- utilized.
nals phase locked thereto; US Patent US-A- 4,109,276 discloses video
FIGURES 2, 5 and 6 are block diagrams of synchronizer apparatus in which
analog video in-     video signal processing systems embodying the
formation is converted to digital form utilizing sam-   35  present
invention; pling clock signals locked to the burst component    FIGURE 3 is
a block diagram of a clock phase of an internal video signal source,
written into a   code generating circuit for use in the system of memory
under control of said internal source burst   FIGURES 2, 5 and 6; cked
clock signals, and subsequently read out of    FIGURE 4 is a block diagram
of a sampled data the memory under control of other clock signals  40
color demodulator for use with video samples locked to the burst component
of a non-synchro-      having clock phase codes concatenated there- nous
external reference source.                      with; and The present
invention is concerned with the       FIGURE 7 is a block diagram of a
buffer mem- conversion of composite video signal samples de-     ory for
use in the systems FIGURES 2, 4 and 6 veloped with the use of burst locked
sampling   45   systems. clock signals to otherwise locked samples,
utilizing  FIGURE 1 shows a portion of a color burst a memory into which
composite video signal sam-    reference signal (BURST) and the
relationship of a pies ate written under control of the burst locked  phase
locked, four times subcarrier clock ([err]). sampling clock signals and
from which the video    The x's on the burst waveform indicate successive
signal samples are read out under the control of  so  points at which the
burst signal may be sampled otherwise locked clock signals, wherein sample
responsive to the [err] clock. The sampling points clock digital codes
representative of respective  indicated are chosen to simplify color signal
decod- sampling phases are stored with the video signal   ing. The burst
frequency is 3.58 MHz (NTSC) and samples in the memory so as to facilitate
subse-   four samples are taken per cycle. quent processing of the color
component of the   55   Color burst corresponds to a -(B-Y) color dif-
stored composite video signals.                    ference signal and one
of the sampling points occurs at the peak of burst. The nextmost three
successive sampling points occur at [err] phase 2    



3                 EP 0 181 189 B1                     4 intervals. As is
known by digital TV system design-  tions. Wide arrows designate multiwire
busses. In ers, these latter three sampling points correspond  FIGURE 2,
baseband composite video signal from to (R-Y), (B-Y) and -(R-Y) color
difference samples  e.g. a tuner/detector is applied at terminal 10 to the
respectively.                                      analog input terminal of
analog-to-digital converter Having samples successively corresponding to
5   (ADC) 11. ADC 11 responsive to a sampling clock -(B-Y), (R-Y), (B-Y)
and -(R-Y) samples permits    from a burst locked clock generator 12
produces separation of the quadrature components of digital  PCM
representations of the analog signal applied chrominance signal by
demultiplexing the- inter-  to its input. The PCM samples from ADC 11 occur
leaved samples. Alternatively, quadrature compo-   at four times color
subcarrier rate and are phase nent separation  and  demodulation  may  be
10  locked to the subcarrier such that samples of the achieved by selecting
only two of each sequence    chroma component of the composite video occur
in of four interleaved samples. For example, a demul-  e.g. repeating
interleaved sequences [err] tiplexer which selects only the (R-Y) samples
and  [err] and[err]. the (B-Y) samples and produces them on respec-
Samples from ADC 11 are applied to the burst tive output ports yields
demodulated (R-Y) and (B-   15  locked clock generator 12, which develops
the 4 Y) color difference signals. The [err] clock and  times subcarrier
sampling clock [err] and additional the [err]clock shown in FIGURE 1 may be
used    clock signals [err] and [err]. to implement such demodulation. Note
that in order    The three clock signals generated by clock to effect this
type of simplified chrominance signal  generator 12 are applied to a sample
clock phase demodulation, the phase of the clock utilized for  20  encoder
13. Phase encoder 13 develops binary demodulation must remain in a fixed
relation to the  codewords corresponding to the phase of the cur- sampling
clock.                                    rent sampling clock cycle. For
example, sampling In a digital TV system which samples signal    clock
binary codes corresponding to samples taken with a burst locked clock and
then processes the   along the -(B-Y), (R-Y), (B-Y) and -(R-Y) signal axis
samples with a line locked clock which is asyn-  25  may comprise the
codewords 00, 01, 10 and 11 chronous with the burst locked clock there is
little  respectively. This correspondence is indicated in or no phase
coherence between the sample           FIGURE 1. phases and the processing
clock phases. In gen-       FIGURE 3 illustrates in block diagram form one
eral, this is of no consequence in processing the  embodiment of the burst
locked clock generator 12 luminance component of video signals. However, it
30  and a logic schematic diagram of the clock phase precludes, for
example, the simplified demodulation  encoder 13. The burst locked clock
generator is of of the chrominance component of video signals.     known
design. In FIGURE 3, the ADC is part of the However, the processing
circuitry which operates   phase locked loop and, therefore, the phase
detec- with the asynchronous clock can, in general, be   tor is a binary
device. It will be readily appreciated organized with conventional color
signal processing   35  that the phase locked loop may be arranged to be
circuitry if the samples are provided with sample  responsive to the analog
signal at terminal 10. clock phase information or if the burst clock-to-
The clock phase encoder shown in FIGURE 3 asynchronous clock conversion
apparatus provides  is one example of circuitry which may be em- sample
phase to clock phase coherence. (Hereafter  ployed for this function. The
AND and OR gates of the asynchronous clock will be referred to as the   40
phase encoder 13 reduce the [err]and [err] line locked clock.)
clock waveforms of FIGURE 1 to the codewords FIGURE 2 illustrates a portion
of a video signal  listed in the figure. Depending on the input timing
processing system  which converts analog video     of buffer memory 17, it
may be desirable to inter- signal to pulse code modulated (PCM binary) for-
pose a latch between the output of phase encoder mat synchronously with
sampling clock signals  45  13 and memory 17 to sustain the clock phase
phase locked to color burst and processes the      codes for an entire
[err]clock period. PCM codewords in synchronism with clock signals
Note that the [err]and[err] clock waveforms phase locked to e.g. the
horizontal synchronization  contain sufficient information to develop
sequences component of the video signal. In this system the  of four
codewords. For example, if the codewords sampling clock phase is encoded.
Clock phase  so  10, 01, 00 and 11 are selected to correspond to codewords
are concatenated with the PCM video      samples -(B-Y), (R-Y), (B-Y) and
-(R-Y) respec- sample codewords for use by the system to relate  tively,
the [err] clock signal and the [err] clock signal sample phase to the
processing system  clock       may be utilized as the MSB and LSB clock
phase phase.                                             code bits
respectively. Selection of the clock phase In the following figures, narrow
arrows gen-  55  codewords is totally arbitrary and only impacts on erally
indicate single conductor connections unless  the design of the decoder
that ultimately uses the depicted with a slash and a number adjacent the
codewords. slash to indicate that number of parallel connec- 3    



5                 EP0 181 189 B1                      6 Referring again to
FIGURE 2, PCM samples        noted that, for certain applications, the
[err] clock from ADC 11 are applied to a buffer memory 17       may be
derived from a source independent of the which effects conversion of the
burst locked sam-   video signal at terminal 10. to the line locked sample
rate.                      Clock generator 14 also develops a reset sig-
Buffer memory 17 is one of the class of mem-   5   nal, R, which
periodically resets the address coun- ory systems generically known as a
first-in first-out  ters 15 and 16 and the buffer memory 17. The or FIFO
memory. An example of a FIFO for use in    frequency of the reset pulses
depends upon the the FIGURE 2 circuit will be described hereinafter
expected frequency difference between clocks [err] with reference to FIGURE
7.                         and [err] and the size of the buffer memory. For
Buffer memory 17 is capable of writing data  10  small differences in
frequency, the reset frequency into storage locations at one rate and
simulta-     may correspond to the vertical rate while for great- neously
reading data from storage locations at a   er frequency differences and/or
small memory size second rate asynchronous to the first rate.         the
reset frequency may correspond to the horizon- Write address counter 15,
responsive to the     tal rate. Resetting is preferrably performed during a
[err] sampling clock from the burst locked clock   76  blanking interval so
that no video Information is lost generator 12, develops address codewords
syn-       by the reset function. chronous with the occurrence of PCM
sample            Video samples from  buffer memory 17 are codewords from
ADC 11 and the sampling clock        applied to the video signal processing
circuitry 18 codewords  from  encoder  13. The  address          wherein
they are synchronously processed at the codewords from write address
counter 15 are ap-   20 [err] clock rate. plied to the write address input
port W/A of buffer    Except for color signal processing, digital video
memory 17 for allocating respective PCM video      signal processing is
generally insensitive to the samples to particular storage locations in the
mem-  phase of the sampling clock. The color signal pro- ory.
cessing is also insensitive to clock phase except Read address codewords,
developed in a read   25  for separation and demodulation of the quadrature
address counter 16, are applied to a read address  related color difference
signals. FIGURE 4 illus- input port R/A of buffer memory 17. Responsive to
trates a color difference signal separator and de- the read address
codewords, buffer memory 17        modulator which may be included in the
digital outputs the concatenated PCM video-clock phase      video signal
processor 18 of FIGURE 2. codewords at a rate synchronous with the genera-
30   In. FIGURE 4 concatenated samples from buffer tion of the read address
codewords.                 memory 17, on bus 19, are segregated into video
The read address counter develops the read     samples which are applied to
a digital bandpass address codewords responsive to a clock signal
filter 25 and into sample clock phase codes which [err] from the line
locked clock generator 14. The  are applied to a delay element 27. The
digital frequency of the clock signal [err] is assumed to  35  bandpass
filter 25 may be a finite impulse re- be substantially equal to the
frequency of the sam-  sponse filter arranged to pass the portion of the
pling clock [err] (If the incoming video signal is a  frequency spectrum
occupied by the chrominance PAL signal, the frequency of the [err] clock is
component of composite video signal to the sub- 7.734475 MHz and the
frequency of the [err]        stantial exclusion of the luminance
component. clock is 17.734375 MHz.)                       40   Bandpass
filter 25 is sequenced by the [err] clock Alternatively, the sample rate
from ADC 11      signal and, thus, operates synchronously with the may be
transcoded to a lower rate before applying  video samples provided by
memory 17. the samples to the buffer memory 17. The new
Chrominance samples from filter 25 are cloc- lower sample rate [err] will
be locked to the burst  ked  into latch 26 by the [err] clock. Output sam-
clock. To accommodate such lower rate samples,  45   ples from latch 26 are
applied in parallel to the the read clock [err] will be substantially equal
to  data input ports, D, of latches 29 and 30. Latches the [err] rate.
29 and 30 are conditioned to input data responsive The line locked clock
generator 14 responds to  to control signals from clock phase decoder 28
the horizontal synchronizing components of the     applied to their
respective clock input terminals, C. analog composite video signal at
terminal 10 to  50   For the decoder illustrated in FIGURE 4, latch 29 is
develop a clock signal [err]substantially equal to  conditioned to input
samples of (R-Y) phase only the [err] clock signal and phase locked to the
and latch 30 accepts samples of (B-Y) phase only. horizontal
synchronization component of the video   Thus, output sample sequences from
latches 29 signal. Clock generator 14 consists of conventional  and 30
represent demodulated (R-Y) and (B-Y) phase locked loop circuitry known to
those skilled   55  color difference signals respectively. These color in
the art of video signal processing circuitry. It is  difference signals are
applied to chroma processor 33 for further processing such as saturation
control, etc. 4    



7                 EP 0181 189 B1                     8 Delay element 27
coupled between bus 19 and    ly, if comb filter 20 produces a chrominance
signal decoder 28 provides compensating delay to prop-    which is, e.g.
[err] out of phase with the input erly align the control signals from
decoder 28 with  chrominance component, encoder 13' must be ar- the samples
provided by latch 26.                   ranged to accommodate the
difference. For exam- The illustrated decoder 28 is arranged to rec-   5
ple, the encoder may be arranged to generate the ognize the sampling clock
phase codewords illus-   codewords 11, 00, 01 and 10 for the input sample
trated in FIGURE 1. In particular, the (R-Y) and (B-  phases (R-Y), (B-Y),
-(R-Y) and -(B-Y) respectively, Y) sample phase codes are respectively 01
and 10.  to compensate for the 180 phase difference. AND gate 34 outputs a
logic one only when the         FIGURE 6 is a further embodiment wherein
logic states applied to its two input terminals is a   10  samples output
by the buffer memory are appro- 01 code and AND gate 33 outputs a logic one
only   priately phased with the processing clock [err] for when the logic
states on its two input terminals is a  subsequent processing by
conventional digital vid- 10 code. The output terminals of AND gates 33
eo processing circuits. Elements of FIGURE 6 des- and 34 are respectively
coupled via AND gates 31   ignated with the same numbers as FIGURE 2 ele-
and 32 to the clock input terminals of latches 30   15  ments perform like
functions. and 29. A [err]clock signal is applied to respective  In FIGURE
6, the line locked clock generator second input terminals of AND gates 31
and 32 to   14' is configured to produce the additional clock synchronize
the decoded output signals from AND    signals [err] and [err]. These clock
signals and the gates 33 and 34 with the clock signals applied to  [err]
clock signal are applied to a clock phase bandpass filter 25, latch 26 and
chroma processor   20  encoder 50 which may be similar to encoder 13 to 33.
develop codewords indicative of the current phase If separation but not
demodulation of the color  of clock [err] as it is employed in subsequent
difference signals is desired, the sample clock    video processing
circuitry (not shown). The clock phases may be encoded with a single bit
codeword   signals developed by generator 14' are phased to corresponding
to the logic states of the [err] clock.  25  correspond to the line-to-line
relationship of the In this instance the decoder reduces to apparatus
color subcarrier, e.g. for an NTSC system the [err] for applying the phase
codeword and its com-      clock has a [err] relationship from
line-to-line. The plement respectively to the clock input terminals of
phase of the [err] clock is compared with the latches 29 and 30.
sampling clock phase of the samples output by FIGURE 5 is an alternative
arrangement of the   30  buffer memory 17. If the phases differ, the read
FIGURE 2 clock conversion system for use with a    clock address is
adjusted so that the sample read comb filter. Elements of FIGURE 5
designated with  from memory 17 is one which was sampled by a the same
numerals as the FIGURE 2 elements         sampling clock phase [err] which
is the same as perform. like functions.                           the
current line locked clock phase. Comb filters require samples which occur
in  35   In FIGURE 6, the sample phase and [err]' clock precise line
sequences. In general, the response of  phase comparison is performed by
the ROM 51. a comb filter will be deleteriously affected if sam-  The
sample phase codeword of the current sample ples are dropped due to a clock
rate conversion    output by memory  17 and the [err] phase process.
Therefore, comb filtering should occur    codeword from encoder 50 are
combined to form ahead of the clock rate conversion.           40  address
codewords applied to ROM 51. ROM 51 is However, if the memory 17 is reset
on a line-  programmed to produce the appropriate read ad- by-line basis so
that particular samples are aligned  dress correction value for memory 17.
The correc- line-to-line, a comb filter may be positioned after  tion value
is applied to adder 53 wherein It is the memory.
added/subtracted from the read address provided The comb filter provides
separated chromin-  45  by read address counter 16. The output of adder
ance and luminance signals requiring that the buff-  53 is then applied to
the read address input port er memory 17' which follows the comb filter
con-   R/A of memory 17. tain parallel memory sections to accommodate the
A table of correction values programmed into two signals. The parallel
memories may, however,  ROM 51 is shown for all combinations of sample be
controlled in parallel by the same write and read   so  and clock phase
codes. This table assumes that address codes.
buffer memory 17 contains eight memory locations The construction of clock
phase encoder 13'     designated zero through seven. The write address
depends on the particular comb filter arrangement  codes from address
counter 15 and the read ad- employed. If the chrominance signal produced by
dress codes from counter 16 continuously recycle comb filter 20 is in phase
with the chrominance   55  through the address values zero to seven. Thus,
if component of composite video applied to the input  the phase of the line
locked clock [err] slips relative port of comb filter 20, clock phase
encoder 13' will  to the sampling clock, it is a simple matter to be
identical to clock phase encoder 13. Alternative-  determine which memory
location in buffer mem- 5    



9                 EP 0 181 189  B1                      10 ory 17 contains
the sample having the same phase   the DATA IN bus are applied in parallel
to the data as the current [err] clock phase. The illustrative  input
ports, D, of latches 102-109. Respective input correction values programmed
in ROM 51 are se-      samples are loaded in succession into respective
cted so that the sample having the desired sam-   latches 102-109
responsive to latching signals from pling phase nearest the erroneous
sample currently   5   decoder 101 which input enables one latch per output
by memory 17 is selected.                    sample period. For
monotonically increasing write ROM 51 may be programmed with alternative
address values, decoder 101 successively enables correction values. For
example, the correction val-  each of the latches and then recycles back to
the ues may be selected to always increase the read    first latch, etc.
address codeword when the phase of the [err]  10       The output ports of
latches 102-109 are con- clock slips behind the sample phase code and to
nected in parallel to the output port DATA OUT. decrease the read address
codeword when the         The respective latch output ports are three-state
phase of the [err] clock advances ahead of the      outputs so that only
the latch 102-109 receiving an sample phase code.
output enable pulse provides data to the DATA Preferably, ROM 51 will be
conditioned to cor-  is   OUT port. The latches 102-109 are output enabled
rect the read addresses during video signal inter-  responsive to the
one-of-eight decoder 100, one vals when no video information is present,
i.e.     per sample  period. Decoder 110 sequences during horizontal
blanking periods. This may be    through the respective latches responsive
to binary accomplished by generating an appropriate enable   read address
values provided by the read address signal in clock generator 14 and
applying it to an   20  counter 111. Decoders 101 and 110 may be of the
enable input to ROM 51. In this instance, the same  type exemplified by the
MSI integrated circuit correction value will be applied to all read ad-
SN74LS138. Latches 102-109 may be of the type dresses between occurrences
of the enabling sig-    exemplified  by  the  MSI  integrated  circuit nal.
Note that the enabling signal may be at a rate  SN74LS374. It is noted that
the SN74LS374 is an different from the reset control applied to the ad-  25
eight-bit device; however, if more data bits are dress counters.
required, additional devices may be paralleled with It will be readily
appreciated that address cor-  each of the latches 102-109 to accommodate
the rections may be applied to the write address       additional data
bits. codewords from counter 15 rather than to read address codewords from
counter 16, or a combina-  30  Claims tion of corrections to both the read
and write codewords. In addition, address correction may be   1. A video
signal processing system for process- effected by selectively inhibiting or
augmenting the   ing composite video signals including a color clock pulses
input to the read and/or write address    component, wherein video signals
appear in counters.                                      35      sampled
data format as video signal samples An alternative arrangement of the
FIGURE 6          sampled at regularly recurring phases of said system
wherein the buffer memory capacity is an        color component, comprising
a source (12) of integral multiple of the number of sampling phases
sample clock signals ([err]) which are synchro- ay have the sampling clock
phase codes applied        nous with said video signal samples, character-
directly from encoder 13 to the address input of  40   ized by a converter
for converting said video ROM 51. This is indicated by the bus 54 drawn
signal samples synchronized to said sample with dashed lines.
clock signals to video signal samples synchro- A further embodiment, where
it is desired to        nized to processing clock signals, this con-
convert burst locked samples of a standard PAL         verter comprising:
video signal to line locked samples wherein the line   45  means (13)
coupled to said source of sam- locked clock [err]' contains exactly two
less pulses    ple clock signals for providing sample clock per vertical
interval than the burst locked clock,     digital codes corresponding to
respective sam- may comprise circuitry which adds two (modulo 8
pling phases of said video samples; for an 8 stage buffer memory) to adder
53 during           a source (14) of processing clock signals each vertical
interval. This circuitry may consist of  so  ([err]) asynchronous with said
sample clock a three stage binary counter which is clocked twice    signals
and synchronous with a synchronizing during each vertical interval. The
three output sig-   component included in said video signals; and nals from
the three stages binary will provide the         memory means (17) having
an input port requisite correction codes.                            for
receiving said video signal samples and FIGURE 7 is an illustrative example
of a buffer  ss  said sample clock digital codes, for storing memory for
use in the aforedescribed systems.           said video signal samples and
respective asso- This memory is a parallel-in parallel-out FIFO
ciated digital codes synchronously with said memory. In the figure, input
samples available on      sample clock signals, and for reading said 6    



9                 EP 0 181 189 B1                      10 ory 17 contains
the sample having the same phase   the DATA IN bus are applied in parallel
to the data as the current [err]' clock phase. The illustrative  input
ports, D, of latches 102-109. Respective input correction values programmed
in ROM 51 are se-     samples are loaded in succession into respective cted
so that the sample having the desired sam-    latches 102-109 responsive to
latching signals from pling phase nearest the erroneous sample currently
5   decoder 101 which input enables one latch per output by memory 17 is
selected.                   sample period. For monotonically increasing
write ROM 51 may be programmed with alternative       address values,
decoder 101 successively enables correction values. For example, the
correction val-  each of the latches and then recycles back to the ues may
be selected to always increase the read    first latch, etc. address
codeword when the phase of the [err] 10       The output ports of latches
102-109 are con- clock slips behind the sample phase code and to     nected
in parallel to the output port DATA OUT. decrease the read address codeword
when the         The respective latch output ports are three-state phase of
the [err] clock advances ahead of the       outputs so that only the latch
102-109 receiving an sample phase code.
output enable pulse provides data to the DATA Preferably, ROM 51 will be
conditioned to cor-  15   OUT port. The latches 102-109 are output enabled
rect the read addresses during video signal inter-  responsive to the
one-of-eight decoder 100, one vals when no video information is present,
i.e.     per sample  period. Decoder 110 sequences during horizontal
blanking periods. This may be    through the respective latches responsive
to binary accomplished by generating an appropriate enable   read address
values provided by the read address signal in clock generator 14' and
applying it to an   20  counter 111. Decoders 101 and 110 may be of the
enable input to ROM 51. In this instance, the same  type exemplified by the
MSI integrated circuit correction value will be applied to all read ad-
SN74LS138. Latches 102-109 may be of the type dresses between occurrences
of the enabling sig-   exemplified by  the  MSI  integrated  circuit nal.
Note that the enabling signal may be at a rate  SN74LS374. It is noted that
the SN74LS374 is an different from the reset control applied to the ad-  25
eight-bit device; however, if more data bits are dress counters.
required, additional devices may be paralleled with It will be readily
appreciated that address cor-  each of the latches 102-109 to accommodate
the rections may be applied to the write address       additional data
bits. codewords from counter 15 rather than to read address codewords from
counter 16, or a combina-  30  Claims tion of corrections to both the read
and write codewords. In addition, address correction may be  1. A video
signal processing system for process- effected by selectively inhibiting or
augmenting the   ing composite video signals including a color clock pulses
input to the read and/or write address    component, wherein video signals
appear in counters.                                      35      sampled
data format as video signal samples An alternative arrangement of the
FIGURE 6          sampled at regularly recurring phases of said system
wherein the buffer memory capacity is an        color component, comprising
a source (12) of integral multiple of the number of sampling phases
sample clock signals [err] which are synchro- nay have the sampling clock
phase codes applied        nous with said video signal samples, character-
directly from encoder 13 to the address input of  40   ized by a converter
for converting said video ROM 51. This is indicated by the bus 54 drawn
signal samples synchronized to said sample with dashed lines.
clock signals to video signal samples synchro- A further embodiment, where
it is desired to        nized to processing clock signals, this con-
convert burst locked samples of a standard PAL         verter comprising:
video signal to line locked samples wherein the line   45  means (13)
coupled to said source of sam- locked clock [err] contains exactly two less
pulses     pie clock signals for providing sample clock per vertical
interval than the burst locked clock,     digital codes corresponding to
respective sam- may comprise circuitry which adds two (modulo 8
pling phases of said video samples; for an 8 stage buffer memory) to adder
53 during          a source (14) of processing clock signals each vertical
interval. This circuitry may consist of  50  ([err]) asynchronous with said
sample clock a three stage binary counter which is clocked twice    signals
and synchronous with a synchronizing during each vertical interval. The
three output sig-   component included in said video signals; and nals from
the three stages binary will provide the        memory means (17) having an
input port requisite correction codes.                            for
receiving said video signal samples and FIGURE 7 is an illustrative example
of a buffer  55  said sample clock digital codes, for storing memory for
use in the aforedescribed systems.          said video signal samples and
respective asso- This memory is a parallel-in parallel-out FIFO
clated digital codes synchronously with said memory. In the figure, input
samples available on      sample clock signals, and for reading said 6 *
C    L    M    S    *   



11                EP 0 181 189 B1                    12 stored video signal
samples and associated     8. A system as set forth in claim 5 or 7 wherein
digital codes synchronously with said process-     the sequence altering
means (50,51,53) com- ing clock signals, wherein said storing and
prises an adder (53) for adding a number to reading operations occur
concurrently.             the read address codes, and means (50,51) 5
responsive to the phases of the processing 2. A system as set forth in
claim 1 further includ-    clock signals and the samples produced by the
ing utilization means (18) coupled to said         memory means for
providing the number memory means (17) and responsive to said
which varies in dependence upon the said digital codes for demodulating
said color com-     phases. ponent of said composite video signals.    10
9. A system as set forth in claim 6 wherein the 3. A system as set forth in
claim 1 of 2 wherein       sequence altering means includes an adder said
composite video signals include a hori-       coupled to said means for
developing write zontal synchronizing  component and said           address
codes for adding a number to the source (14) of processing clock signals is
re-  15  write address codes developed, and thereby to sponsive to said
horizontal synchronizing com-    change the normal sequence of write
address ponent and develops said processing clock          codes. signals
phase locked to said horizontal syn- chronizing component.
Revendications 20 4. A system  as set forth in claim  1, 2 or 3      1.
Systeme de traitement de signaux video pour wherein said memory means
includes:                traiter des signaux vid6o composites compor- a
FIFO memory (17) having a data input         tant une composante de
couleur, dans lequel port coupled for receiving said video signal       des
signaux vid6o apparaissent dans un format samples, a data output port, a
read address  25    de donnees dchantillonndes en tant qu'dchan- input port
and a write address input port;        tillons de signaux video
dchantillonnds a des means (15) responsive to said sample           phases
r~gulibrement recurrantes de ladite clock signals for developing recycling
se-         composante couleur, comprenant une source quences of write
address codes for application     (12) de signaux d'horloge d'Xchantillon
(4 F ) to said write address input port;.and     30       qui sont en
synchronisme avec lesdits 6chan- means (16) responsive to said processing
tillons de signaux video, caract6ris6 par un clock signal for developing
recycling se-          convertisseur pour transformer lesdits 6chantil-
quences of read address codes, for application     Ions de signaux vid6o
synchronises auxdits to said read address input port.
signaux d'horloge d'dchantillons en dchantil- 35      Ions de signaux viddo
synchronises aux si- 5. A system as set forth in claim 1, 2, 3 or 4
gnaux dhorloge de traitement, ce convertis- further including:
seur comprenant: means (50,51 ,53;54,51 53) responsive to the sample clock
digital codes and/or said pro-    des moyens (13) coupl6s a ladite source
de cessing clock signals for altering the sequence   40  signaux d'horloge
d'dchantillon pour fournir of writing data in and/or reading data out of,
des codes num~riques d'horloge d'chantillon said memory (17) so that the
sample clock          correspondent aux phases d'6chantillonnage phase of
the video sample currently read from      respectives desdits 6chantillons
vid6o; memory corresponds to the current phase of the processing clock
signal.              45       une source (14) de signaux d'horloge de
traite- ment (4 F' ) asynchrone avec lesdits signaux 6. A system as set
forth in claim 5, when appen-       d' horloge d'6chantillon et synchrone
avec une ded to claim 4 wherein said sequence altering      composante de
synchronisation inclue dans means effects a change in the normal se-
lesdits signaux vid6o ; et quence of said recycling sequences of write  50
address codes.               .                     des moyens de m~moire
(17) comportant un point d'accbs d'entrce pour recevoir lesdits 7. A system
as set forth in claim 5, when appen-       dchantitlons. de signaux viddo
et lesdits codes ded to claim 4 wherein said sequence altering
numdriques  drhorloge  dtdchantillons, pour means effects a change in the
normal se-  55       stocker lesdits dchantillons de signaux vid6o et
quence of said recycling sequences of read         des codes num6riques
associds respectifs en address codes.
synchronisme avec lesdits signaux d'horloge d'dchantillon, et pour lire
lesdits 6chantillons 7 *  C   L  M  S  *  
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stockes et des codes numdri-    I'echantillon video couramment lu a partir
de la ques associes en synchronisme avec lesdits        mdmoire corresponde
a la phase courante du signaux d'horloge de traitement afin que les
signal d'horloge de traitement. L   opdrations de stockage et de lecture se
ddrou- lent concurremment.                       5   6. Systbme selon la
revendication 5 lorsqu'elle d6pend de la revendication 4 dans lequel les-
2. Systeme selon la revendication 1 comportant       dits moyens alterant
la sequence effectue un en outre des moyens d'utilisatlon (18) couplds
changement dans la sequence normale desdi- auxdlts moyens de memolre (17)
et agissant        tes sequences de recyclage des codes en rdponse auxdIts
codes numeriques pour  i7      d'adresses d'ecriture. d6moduler ladite
composante de couleur des- dits signaux vid6o composites.                7.
Systbme selon la revendication 5 lorsqu'elle d6pend de la revendication 4
dans lequel les- 3  Systbme selon l'une des revendlcations 1 ou 2     dits
moyens d'alt6ratlon de sequence effec- dans loquel lesdits signaux video
composites  15  tuent une modification de la sdquence normale comprennent
une composante de synchronisa-        desdites s6quences de recyclage des
codes tion horizontale et ladite source (14) de si-     d'adresses de
lecture. gnaux d'horloge de traitement agit en reponse a ladite composante
de synchronisation hori-  8. Systeme selon la revendication 5 ou 7 dans
zontale pour ddvelopper ladite phase de si-  20  lequel les moyens
d'alt6ration de sequence gnaux d'horloge de traitement verroulllbe & la-
(50, 51, 53) comprennent un additionneur (53) dite composante de
synchronisation horizonta-     pour additionner un  nombre aux codes le.
d'adresse de lecture et des moyens (50, 51) agissant en reponse aux phases
des signaux 4. Systeme solon la revendication 1.2 ou 3 dans  25  d'horloge
de traitement et aux echantillons pro- lequel lesdits moyens de m6moire
compren-         duits par les moyens de m6moire pour fournir ne~nt:
le nombre qui varie en fonction desdites pha- ses... une m6moire FIFO (17)
ayant un point d'acces d'entr6e de donn6es coupil pour recevoir les-  3o
9. Systerne selon la revendication 6 dans loquel dits echantillons de
signaux video, un point     les moyens d'alt6ration de s6quence compor-
d'acces de sortie de donnees, un point d'ac-     tent un additionneur
coupl6 auxidts moyens ces d'entr6e d'adresses de lecture et un point
pour developper des codes d'adresses d'ecri- d'acces d'entree d'adresses
d'ecriture;           ture afin d'ajouter un nombre aux codes 36
d'adresses d'dcritures developp6s et par des moyens (15) agissant en
reponse auxdits       consequent de modifier la sequence normale signaux
dthorloge d'dchantillons pour develop-    des codes d'adresses d'ecriture.
per des s6quences de recyclage des codes d'adresses d'6criture pour
I'application audit  PatentansprUche point d'acces d'entr6e d'adresses
d'dcriture.    40 1. Vidoosignal-Aufbereitungssystem zur Verarbel- des
moyens (16) agissant on rdponse audit         tung von zusammengesetzten
Videosignalen signal d'horloge de traitement pour d6velopper    mit einem
Farbsignalanteil, wobei Videosignale des s6quences de  recyclage de codes
in einem abgetasteten Datenformat als bei re- d'adresses de lecture pour
l'application audit  45  gelmEilig wiederkehrenden Phasen des Farbsi- point
d'accbs d'entr6e d'adresses de lecture.     gnalanteils abgetastete
Videosignal-Samples erscheinen, mit einer Quelle (12) von Abtast- 5.
Systeme selon la revendication 1, 2, 3 ou 4       taktsignalen (4F,,)
welche zu den Videosignal- comportant on outre:
Samples synchron sind, gekennzeichnet durch 50     eonen Wandler zum
Wandeln der mit den Ab- des moyens (50, 51, 53; 54, 51, 53) agissant
tasttaktsignalen synchronsisierten Videosignal- en reponse aux codes
numeriques d'horloge         Samples in mit Verarbeitungstaktsignalon syn-
d'dchantillons etou auxdits signaux d'horloge     chronsisierte
Videosignal-Samples, wobei die- de traitement pour alt6rer la sdquence d
6critu-  ser. Wandler das folgende umfafit: re de donnees etlou de lecture
de. donn4es  55 extraites de ladite memoire (17) de manibre       mit der
Quelle von Abtasttaktsignalen verbun- quo  la phase d'horloge d'echantillon
de         dene Mittel (13) zum. Liefern von den jeweili- gen Abtastphasen
der Video-Samples entspre- 8  
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Abtasttakt-Digitalcodes;                  Verarbeitungstaktsignale
reagierenden Mitteln (50, 51, 53; 54, 51, 53) zum Andern der Folge eine
Quelle (14) von Verarbeitungstaktsignalen    des Einschreibens in und/oder
Auslesens aus (4F',,), die asynchron zu den Abtasttaktsigna-     dem
Speicher (17) derart, daB die Abtast- len und synchron zu einem in den
Videosigna-   s  talktphase des aktuell aus dem Speicher aus- 'len
enthaltenen Synchronsignalanteil sind; und    gelesenen Video-Samples der
aktuellen Phase des Verarbeitungstaktsignals entspricht. Speichermittel
(17), mit einer Eingangsport zum Empfangen der Videosignal-Sarnples und
6. System wie in Anspruch 5 mit RUckbezug auf der Abtasttakt-Digitalcodes,
zum Speichem der  10  Anspruch 4 angegeben, wobei die die Folge
Videosignal-Samples und entsprechend dazu-        andernden Mittel eine
Veranderung In der nor- gehdrlger Digitalcodes synchron mit den Ab-
malen Folge der umlaufenden Folgen von tasttaktsignalen und zum Auslesen
der gespei-     Schreibadre~codes bewirken. cherten Videosignal-Samples und
der dazuge- h6rigen Digitalcodes synchron mit den Verar-  75  7. System wie
In Anspruch 5 mit RJckbezug auf beitungstaktsignalen, wobei die Speicher-
und     Anspruch 4 angogeben, wobei die die Folge Auslesevorg~nge
glelchzeitig ablaufen.            andernden Mittel eine Veranderung In der
nor- malen Folge der umlaufenden Folgen von Le- 2. System wie in Anspruch 1
angegeben, wel-           seadrefcodes bewirken. ___    ches weiterhin mit
den Speichermitteln (17)  20. verbundene Verwertungsmittel (18) enth~lt,
die  8. System wie in Anspruch 5 oder 7 angegeben, auf die Digitalcodes
reagieren, zum Demodu-       wobei die die Folge andemden Mittel (50, 51,
lieren des Farbsignalanteils der zusammenge-      53) einen Addierer (53)
zum Addieren elner setzten Videosignale.                             Zahl
zu den Leseadreflcodes umfassen sowie 25      auf die Phasen der
Verarbeitungstaktsignale 3. System wie in Anspruch 1 oder 2 angegeben,
und die von den Speichermitteln erzeugten wobei die zusammengesetzten
Videosignale          Samples reagierende Mittel (50, 51) zum Lie- einen
horizontalen Synchronsignalanteil enthal-   fern der Zahl, die sich in
Abhanglgkeit von den ten und die Quelle (14) von Verarbeitungstakt-
Phasen. andert. signalen auf den horizontalen Synchronsignal-  30 anteil
reagiert und die Verarbeitungstaktsignale  9. System wie in Anspruch 6
angegeben, wobei phasengekoppelt mit dem horizontalen: Syn-        die die
Folge andemden Mittel einen mit den chronsignalanteil erzeugt.
Mitteln zum Erzeugen von SchreibadreBcodes verbundenen Addierer zum
Addieren einer 4. System wie in Anspruch 1, 2 oder 3 angege-  35     Zah!
zu den erzeugten Schreibadrefcodes und ben, wobei die Speichermittel das
folgende        damit zum Abandern der normalen Folge der umfassen:
-                     SchreibadreBcodes umfassen. einen FIFO-Speicher (17)
mit einem Datenein- gangsport, der so geschaltet ist, daB er die  40
Videosignal-Samples empfangt, einem Daten- ausgangsport, einem
LeseadreB-Eingangsport und einem SchreibadreB-Eingangsport; auf die
Abtasttaktsignale reagierende Mittel  45 (15) zum Erzeugen von umlaufenden
Abfolgen von Schreibadrelcodes zur ZufUhrung an den
Schreibadrel-Eingangsport; und ;.uf das Verarbeitungstaktsignal reagierende
so Mittel (16) zum  Erzeugen von umlaufenden Abfolgen von Leseadrefcodes
zur ZufUhrung an den LeseadreRl-Eingangsport. 5. System wie in Anspruch 1,
2, oder 4 angegen-  5s ben, weiterhin mit: auf die Abtasttakt-Digitalcodes
und/oder die 9      *     C    L    M   S    *    


