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converted matrix, using coordinate and saturation calculations, with
account taken of the periodicity of The present invention relates to a
memory     the positional relation between the original and system which
may be used for instance in a televi-  scale converted matrices. sion
picture magnification system.            5      The present invention is
embodied in circuitry Recent progress in digital video signal process-
which produces, from a source of sampled data ing has led to the proposal
of several television  video signal, a time-expansion video signal occur-
picture magnification systems. One of these sys-  ring as a sequence of
field intervals. The circuitry tems, set forth in U.S. Patent No.
US-A-4,302,776  includes a memory having a sufficient number of entitled
"Digital Still Picture Storage System Wth  10  sample storage cells to hold
M samples. A memory Size Change Facility" uses a real time frame store
write address signal generator conditions the mem- to capture one frame of
video information. This   ory to store, during a first time interval, M
samples information is read from the frame store using a  representing one
field of said source video signal. much slower non-real-time data rate and
applied to  A read address signal generator conditions the circuitry which
generates a signal representing a   15  memory to provide N consecutive
stored samples magnified or reduced size frozen image.           from one
field of the source data video during a A second system, set forth in U.S.
Patent No.  second time interval, where integer N is less than
US-A-4,633,503 entitled "Video Zoom Processor"    integer M. A sample
processor is responsive to the is able to expand video signals in real time
to   N provided samples for interpolating the N samples produce a magnified
image. In this system, input  20  to generate M samples representing one
field of a video samples are written into one of two field  time-expanded
video signal having a field interval memories while samples to be processed
are read   substantially equal to the field interval of the source from the
other memory.                            data video signal. The first and
second time inter- A third picture magnifying system, set forth in  vals
each span an amount of time approximately U.S. Patent No. US-A-4,282,546
entitled "Televi-  25  equal to one field interval of the source data video
sion Image Size Altering Apparatus" develops a    signal and the beginning
of the second time inter- time-expanded video signal by storing sampled
val is delayed by an amount of time less than one data video signals into a
memory at a standard   field interval of the source data video signal
relative video rate, and then reading the samples at a     to the beginning
of the first time interval. reduced rate. If this memory were a single
field  30 memory, able to accept and provide continuous     Brief
Description of the Drawing streams of sample values, the image produced by
the system may be distorted. This distortion occurs  FIGURE 1 is a block
diagram showing video because samples are read from the memory at a
signal processing circuitry which includes a zoom lower rate than that used
to write samples into the   35  feature incorporating the present
invention. memory. Under these conditions, samples repre-       FIGURE 2 is
a block diagram of field memory senting one field on the expanded image may
be    circuitry suitable for use in the video signal pro- read from the
memory while samples representing   cessing circuitry shown in FIGURE 1.
portions of two different fields are written into the  FIGURE 3 is a timing
diagram useful for de- memory. In this instance, the resultant magnified
40  scribing tile operation of the field memory shown in picture may
include information from two succes-  FIGURE 2. sive fields, causing
distortion when the image in-   FIGURE 4 is a block diagram of a read
address cludes interfield motion. This distortion may be  generator
suitable for use in the video signal pro- described as a "tearing" of the
image on the      cessing circuitry shown in FIGURE 1. boundary where
samples from the two different  45    FIGURE 5 is a block diagram  of a
lumi- fields are displayed.                             nance/chrominance
separator suitable for use in In a fourth system disclosed in EP-A-0220880,
the video signal processing circuitry shown in FIG- a time base expanding
signal interpolator arrange-  URE 1. ment is described. This arrangement
uses a modi-     FIGURE 6 is a block diagram of luminance fied sequence of
sample position memory address-  50  signal vertical interpolation
circuitry suitable for use es containing address repetitions and includes
re-  in the video signal processing circuitry shown in sidual signals
corresponding to subdivisions of the  FIGURE 1. intervals between
successive different addresses in  FIGURE 7 is a block diagram of luminance
the modified sequence.                            signal horizontal
interpolation circuitry suitable for A fifth system for enlarging or
reducing two-  55  use in the video signal processing circuitry shown
dimensional images is disclosed In EP-A-0093429.  in FIGURE 1. In such
disclosed arrangement, an original matrix    FIGURE 8 is a block diagram of
chrominance of image elements is transformed into a scale     signal
vertical interpolation circuitry suitable for use 2  
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processing circuitry shown in  polation circuitry 28 using vertical
interpolation fac- FIGURE 1.                                        tors
ZRL. The factors ZRL are developed by the FIGURE 9 is a block diagram of
color dif-     read address generator 22 from a magnification ference
signal horizontal interpolation circuitry suit-  factor or zoom ratio, ZR,
provided via the viewer able for use in the video signal processing
circuitry   5   controls 24. The vertically expanded luminance sig- shown
in FIGURE 1.                                 nal, provided by the
interpolation circuitry 28, is FIGURES 10A through 10D are timing dia-
applied to hanging dot correction circuitry 29, the grams useful for
explaining the function of the   output signal, Y, of which is expanded in
the hori- zoom feature incorporated in the video signal pro-  zontal
direction by luminance signal horizontal in- cessing circuitry shown in
FIGURE 1.         10  terpolation circuitry 30. The circuitry 30
interpolates In the drawings, broad arrows represent busses  only those
samples occurring after a specified hori- for conveying multiple-bit
parallel digital signals.  zontal position, HPOS, provided via the viewer
con- Line arrows represent connections for conveying  trols 24, to expand
the lines of samples consistent analog signals or single-bit digital
signals. Depend-  with the zoom ratio ZR. ing on the processing speed of
the devices used,  15  The combed chrominance signal C provided
compensating delays may be required in certain of  by the separation
circuitry 27 is expanded vertically the signal paths. One skilled in the
art of digital  by chrominance signal vertical interpolation circuit- video
signal processing circuit design would know  ry 32, which also separates
the chrominance signal where such delays would be needed in a particular
into two quadrature phase related color difference system.
20  signals, for example, I and Q. The vertically ex- The video signal
processing circuitry shown in  panded color difference I' and Q. provided
by the FIGURE 1 includes apparatus to perform a picture  circuitry 32 are
expanded horizontally by color dif- zoom function which allows video images
to be     ference signal horizontal interpolation circuitry 34. magnified
in real time using 128 magnification fac-  The signals I" and Q" provided
by the circuitry 34 tors between one-to-one and two-to-one. Using a   25
and the signal Y" provided by the luminance signal magnification factor of
two-to-one, a portion of the  horizontal interpolation circuitry 30 may,
for exam- original image occupying one-quarter of the display  pIe, be
applied to conventional color difference and screen may be enlarged to
occupy the entire       luminance signal processing circuitry (not shown)
screen.                                           to produce a magnified
image. The following is a brief description of the var-  30  The following
is a more detailed description of ious structural elements shown in FIGURE
1. This  the video signal processing circuitry shown in FIG- is followed by
a more detailed description which  URE 1. A source of composite video
signal 10, refers to FIGURES 2-10.                           which may, for
example, include the tuner, IF am- Digital sampled data composite video
signals   plifier and video detector of a conventional color provided by an
analog-to-digital converter (ADC) 14   35  television receiver, provides a
composite video sig- are loaded into data storage elements of a field  nal
to the ADC 14 and to sync separator and clock memory 16 that are addressed
by write address     generator circuitry 12. The circuitry 12, which may
values provided by a write address generator 20.  be of conventional
design, processes the compos- The write address generator 20 is
synchronized to  ite video signals to produce a horizontal synchro- a
vertical synchronization signal VS. The memory  40  nization signal, HS,
and the vertical synchronization 16 provides previously stored, sampled
data com-  signal, VS. In addition, the sync separator and posite video
signals from data storage elements   clock generator 12 includes circuitry
(not shown) addressed by read address values provided by a    which delays
the signal VS by 128 horizontal line read address generator 22. The read
address gen-  periods (128H) to produce the delayed vertical erator 22 is
synchronized to a delayed vertical  45  synchronization signal, DVS. The
vertical deflection synchronization signal DVS and is controlled by a
circuitry (not shown) of the video signal processing vertical position
signal VPOS provided by viewer  system which includes this circuitry, is
responsive controls 24. The signal VPOS conditions the mem-  to the signal
DVS for producing the magnified ory 16 to provide only those lines of
samples that  display. The circuitry 12 may also include a con- lie within
the portion of the image that is to be   50  ventional burst-locked phase
locked loop (not magnified. The sampled data composite video sig-  shown)
which develops a clock signal, CK, having a nal provided by the memory 16
is applied to lu-   frequency [err] which is four times the frequency,
[err] minance/chrominance separation circuitry 27. The  of the color
subcarrier component of the composite circuitry 27 separates a luminance
signal compo-  video signal. nent, Y, and a combed chrominance signal
compo-  55  As set forth below, a delay of 128H between nent, C, from the
sampled data composite video    the signals VS and DVS allows any portion
of a signal. The luminance signal, Y, is expanded in the  video image to be
magnified by ratios ranging vertical direction by luminance signal vertical
inter-  between one-to-one and two-to-one without produc- 



3    5                EP 0 287 331 B1                   6 ing an image that
tears in the presence of interfield  leaving is achieved by dividing the
field memory motion. For magnification ratios larger than two-to-  into two
sections, A and B. The address and con- one, the amount of delay between
the signals VS  trol signals applied to section B are delayed by and DVS
may need to be programmable to avoid a   four periods of the clock signal
CK relative to the from image. For example, if a magnification ratio of   5
corresponding address and control signals applied four-to-one were used,
the signal DVS would desir-  to section A. Consequently, while a read
operation, ably be delayed by either 64 or 192 horizontal line  using a
first address value is in progress in section periods depending on whether
the portion of the  B of the memory, a write operation using a second image
to be magnified is in the top half or the  address value may be in progress
in section A. bottom half of the picture, respectively. This prog-  10
Four clock periods later, a write operation using a rammable delay may be
realized, for example, by  third address value is performed on section A of
a programmable eight-bit counter (not shown) that  the memory while the
read operation using the is clocked by the signal HS. This counter is en-
second address value is performed on section B of abled by the signal VS
and preset to 192 or 64 to  the memory. In the system shown in FIGURE 2,
produce delays of 64 and 192 horizontal line  15  the input buffer 212,
memory cell array 218 and periods, respectively. The counter produces an
out-  output buffer 230 are in section A and the input put pulse on
reaching a count value of 256.      buffer 214, memory cell array 220 and
output buff- The ADC 14, which may, for example, be a      er 232 are in
section B. conventional flash-type ADC, samples and digitizes   The
structure and operation of the field mem- the composite video signals
applied to its input  20  ory circuitry shown in FIGURE 2 is described
using port at instants determined by the [err] clock signal  the timing
diagrams shown in FIGURE 3, which CK The signal VIN provided by the ADC 14
is      illustrate the operation of the memory sequencing applied to the
input port of the field memory 16.  circuitry 18. In the example shown in
FIGURE 3, Externally, the field memory 16 appears to be  the memory cell
arrays 218 and 220 contain pixel a dual-port memory able to accept and
provide  25  data in blocks having addresses ADR1 and continuous streams of
eight-bit sample values (pix-  ADR1 + 1. Four pixel values of a block of
data to be els) at a [err] rate. The address values applied to the  written
into the memory cell arrays 218 and 220 address input bus, ADDRESSA, of the
memory 16    have been applied to the shift register 210 at time may be
time division multiplexed to store a first  To, and the buffer registers
230 and 232 contain a stream of pixel data at one sequence of address  30
block of pixel data read from the memory cell values and simultaneously
retrieve a second      arrays 218 and 220 using the address value ADR1-
stream of pixel data using another sequence of    1. address values. The
field memory 16 is responsive    The first operation is a memory read using
to control signals provided by memory sequencing  address ADR1. At time To,
the memory sequencing circuitry 18 as set forth below.             35
circuitry 18 pulses the signal LDO to transfer the FIGURE 2 is a block
diagram of circuitry suit-  block of pixel data held in the buffer
registers 230 able for use as the field memory 16. This is a   and 232, in
parallel, into the output shift register pipelined and interleaved memory
system. Sam-    236. These pixel values are provided sequentially ples
provided by the ADC 14 are stored either in  by the shift register 236
synchronous with the memory cell array 218 or memory cell array 220.  40
negative going edges of eight successive pulses of Each of the memory cell
arrays 218 and 220 may   the signal CK. Also at time [err] the address
value include, for example, four 32K x 8 bit random    ADR1 is applied to
the ADDRESSA input port of access memory (RAM) integrated circuits (IC's)
the field memory 16. One-half of one period of the such as the HM65256AP
manufactured by Hitachi.   clock signal CK following time To, the chip
enable The memory IC's in each of the memory cell  45  signal CEA provided
by the memory sequencing arrays 218 and 220 are configured to have mutu-
circuitry 18, is brought low, enabling the memory ally interconnected
address and control Input termi-  cell array 218. One clock period after
time To, the nals but separate data input terminals. The com-  signal OLA,
provided by the circuitry 18 is brought bination of the 4 IC's appears as a
memory cell  low, gating the input port of the buffer register 230 array
having 32,768 addressable blocks where  50  onto the bus DATAA. At a time
one and one-half each block includes four data storage elements for
periods of the signal CK after time [err] the memory holding, respectively,
four eight-bit pixel values. In  sequencing circuitry 18 brings the output
enable order to maintain continuous input and output data  signal OEA low.
This step in the memory read streams, the data read and data write
operations to  operation, enables the memory cell array 218 to the memory
cell arrays 218 and 220 are inter-  55  apply the contents of the block of
pixel data having leaved; while data is being written into the memory  the
address ADR1 to the bus DATAA. Three clock 



cell array 218 data is being read from the memory  periods after [err] the
memory sequencing circuitry cell array 220 and vice-versa. In general, this
inter-  18 brings the signal OLA high to latch the pixel 4    7
EP 0 287 331 B1                   8 data applied to the bus DATAA into the
buffer        The signals [err] and [err] are generated by register 230.
Three and one-half clock cycles after  delaying the corresponding signals
[err] and [err] time To, the memory cell array 218 is disabled by  by four
periods of the signal CK in the respective bringing the signal [err] high
and the memory read  delay elements 216 and 224. These signals, com-
operation is complete.                       5   bined with the delayed
address signal ADDRESSB The address signal ADDRESSB, chip enable      and
delayed chip enable signal [err] cause the signal CEB, output enable signal
[err] and output  memory write operation using the address value buffer
load signal OLB are generated by delaying  ADR2 to be repeated on the
memory cell array 220 the corresponding signals ADDRESSA, [err]     between
time [err] and time [err]. During this write and [err] by four periods of
the clock signal CK in  10  operation, the four pixel values held in the
buffer the respective delay elements 222, 228, 226 and  register 214 are
transferred to the block of pixel 234. Consequently, the memory read
operation    storage cells in the memory cell array 220 that has which read
four pixel values from memory cell    the address value ADR2. array 218
between times [err] and [err] is repeated on     Coincident with this
second write operation us- the memory cell array 220 between times [err]
and   15  ing the memory cell array 220, a memory read T2. At time T2, the
eight pixel values, having the  operation is performed, using the memory
cell ar- address ADR1, four from the memory cell array    ray 218. During
the time interval between time T2 218 and four from the memory cell array
220, are  and time [err], four pixel values from a block of in the
respective buffer registers 230 and 232. At  storage cells having the
address ADR1 +1 are read time T2, the signal LDO is pulsed by the circuitry
20  from the cell array 218 and loaded into the output 18 to transfer these
eight pixel values, in parallel, to  buffer 230. This read operation is
identical to the the shift register 236. The shift register 236 pro-  read
operation performed between time To and vides these pixel values
sequentially for eight  time [err] and is not described in detail. periods
of the signal CK following time T2.         In the time interval between
times [err] and [err], a A memory write operation using memory cell  25
memory write operation, using an address value array 218 begins at time
[err]. The eighth input pixel  ADR2 + 1, writes the four pixel values,
applied to value is shifted into the input shift register 210,  the field
memory 16 between times T2 and T3, into immediately prior to the time
[err]. At time [err], the  the memory cell array 218. Also between time
[err] memory sequencing circuitry 18 pulses the signal  and time [err],
four pixel values are read from the LDI to transfer the eight pixel values
contained in  30   memory cell array 220 at the address ADR1 +1 the shift
register 210 into the buffer registers 212  and are transferred to the
output buffer register and 214. At time [err], the memory sequencing cir-
232. These memory write and memory read oper- cuitry begins to write the
four pixel values held in  ations are performed in the same manner as those
the register 212 into the memory cell array 218.  described above and are
not described in detail The address value ADR2, to be used to store these
35  herein. four pixel values, is applied to the address input   The memory
sequencing circuitry 18 is respon- port ADDRESSA of the field memory 16 at
line [err].  sive to the clock signal CK to generate the signals Also at
time [err], the memory sequencing circuitry  [err] . The 18 changes the
input buffer enable signal BEA and  circuitry 18 is reset at the beginning
of each hori- the write enable signal [err] to be logic zero.  40  zontal
line of samples by the horizontal synchro- These signals respectively gate
the values held in  nization signal HS, provided by the sync separator the
input buffer 212 onto the bus DATAA and      and clock generator circuitry
12. This ensures that enable the memory cell array 218 to load the     the
first sample in any given line is stored in the values on the bus DATAA
into the addressed block.  field memory 16 on a block boundary. One skilled
One-half of one period of the signal CK after time   45  in the art of
digital signal processing circuit design [err] the signal [err] is changed
to logic zero by the  will be readily able to build suitable memory
circuitry 18, enabling the memory cell array 218  sequencing circuitry 18
from the description set and, so, enabling the write operation to occur. At
forth above in reference to FIGURES 1, 2 and 3. the time TWo, the four
pixel values held in the  Accordingly, the memory sequencing circuitry 18
is input buffer register 212 have stabilized in the  50  not described in
detail herein. block of the memory cell array 218 which has the     The
address values applied to the field mem- address ADR2. One period of the
clock signal CK  ory 16 have two parts, a line address, the eight after
time [err] the circuitry 18 changes the signals  most significant bits
(MSB's), and a pixel block [err] and [err] to have values of logic one
ending  address, the seven least significant bits (LSB's). 



the memory write operation. Three and one-half  55  The line address values
correspond to the 256 clock periods after time [err] the circuitry 18
lines of video samples which may be written to or changes the chip enable
signal CEA to a logic one,  read from the memory 16 during one field
interval. ending the memory write cycle.                   The pixel block
address values correspond to the 5    9                 EP 0287331 B1
10 positions of successive blocks of eight pixel values  factors used by
the vertical interpolation circuitry on a horizontal line of the video
image. The com-  28 and 32, a recirculate signal, RECIR, used by the
bination of a line address value and a pixel block  luminance/chrominance
separation circuitry 27, and address value points to a particular block of
pixel  a chrominance signal inversion signal, CINV, used storage cells in
the field memory 16.         5   by the chrominance signal vertical
interpolation cir- The pixel block address signal, PADR, and a    cuitry 32
as set forth below. line address signal, WLADR, that is used to write    In
order to understand the function of the cir- data into the field memory 16,
are generated by   cuitry shown in FIGURE 4, it is helpful to first the
write address generator 20. The generator 20  understand how successive
lines of samples of the may include, for example, two counters (not  10
original video image are interpolated to obtain lines shown). The first
counter is reset by the vertical  of samples representing the magnified
image. The synchronization signal, VS, and incremented by the
interpolation method used in this embodiment of horizontal synchronization
signal, HS. The count  the invention divides the space between any two
value provided by this first counter is the write-line  successive lines in
the original image into 255 address signal WLADR. The second counter is  15
potential interstitial line locations. The magnification reset by the
signal HS and incremented by a signal  factor used in this embodiment
ranges from ap- CK/8 having a frequency that is one-eighth the
proximately 1 to 2, in steps of 1/256 (i.e. from frequency of the signal
CK. The signal CK/8 is    256/255 to 256/128). This relatively fine
granularity generated by the memory sequencing circuitry 18  in the
magnification factor is desirable to produce and may correspond, for
example, to the signal  20  the illusion of a continuous zoom when the mag-
LDO shown in FIGURE 3. This second counter        nification factor is
changed. The fine granularity is produces the pixel block address signal
which is  more important for the spatial correctness of the used both for
reading data from and writing data  entire image than for the proper
interpolation of an into the field memory 16.
individual line of samples or of an individual sam- The write-line address
signal WLADR and a   25  ple. It has been determined that the 255 potential
read line address signal RLADR, provided by the  interstitial line
locations between any two succes- read address generator 22, are applied to
respec-  sive lines may be grouped together into a smaller tive first and
second input ports of a multiplexer 26.  number of locations, for the
purpose of interpolat- The multiplexer 26 is controlled by a signal CK/4,
ing an individual line of samples without seriously having a frequency that
is one-fourth of the fre-  30  affecting the performance of the system. In
the quency of the signal CK. The signal CK/4 is pro-  present embodiment of
the invention, for example, vided by the memory sequencing circuitry 18 and
the interval between two successive lines of sam- is shown in the timing
diagrams of FIGURE 3. The  ples is divided into nine potential
interpolation posi- eight-bit signal provided by the multiplexer 26
tions. forms the eight MSB's of the address signal, AD-  35  FIGURES 10A
through 10D are timing dia- DRESSA, applied to the field memory 16. The
pixel  grams which illustrate how a line of samples is block address
signal, PADR, forms the seven       Interpolated from a pair of successive
lines to pro- LSB's of the signal ADDRESSA. In the present      duce
samples of the magnified image. FIGURE embodiment of the invention, the
pixel block ad-  10A illustrates that the Interval between successive dress
portion of the signal ADDRESSA changes  40  lines of samples may be divided
into 256 parts. every eight periods of the clock signal CK to ad-  FIGURE
10B shows these 256 parts grouped to- dress successive blocks of pixel
values in a hori-  gether into nine interpolation positions. FIGURE zontal
line. The line address portion of the signal  10C is an example of how
interpolation is per- ADDRESSA changes every four periods of the sig-
formed using a factor of 256/144 (i.e. 1.78). nal CK, alternating between a
line address value to  45  The position of individual lines of samples
with- be used to write data into the memory 16 and a    in the
interpolation zones of FIGURE 10B are de- line address value to be used to
read data from the  termined by repeatedly adding the value 144 to the
memory 16.                                        value held by a modulo
256 accumulator. The first FIGURE 4 is a block diagram of circuitry suit-
addition produces a value of 144, placing the first able for use as the
read address generator 22. The  50  interpolated sample in a zone where 5/8
of the line generator 22 is responsive to the zoom ratio signal,  of
samples, [err] and 3/8 of the prior line of samples, ZR, and vertical
position signal, VPOS, provided  [err] are summed to develop the
interpolated line of 



via the viewer controls 24, and to the horizontal  samples, [err]. Adding
144 to the accumulator again synchronization signal, HS, and delayed
vertical  yields a value of 32 (288 modulo 256). Using synchronization
signal, DVS, to provide the line  55  FIGURES 10B and 1OC, the line of
samples, [err] is address signal RLADR used for the memory read     formed
by adding 1/8 of each sample in the line [err] operations. The read address
generator 22 also    to 7/8 of the corresponding sample in the line of
provides a signal ZRL which contains the scale    samples [err]. The lines
of samples [err] through [err]    11                EP0287331 B1
12 are formed by repeatedly adding 144 to the accu-  delay element 422 are
added to a value of one, mulated value, modulo 256 and then using the
provided by a digital value source 426 in an adder relationship illustrated
by the FIGURES 10B and  424. 10C to determine which interpolation factors
are to  Adding a one to the LSB's and dividing by two be used. FIGURE 10D
illustrates how the picture is   5   (right-shifting and truncating the
sum) produces the magnified in the vertical direction when the interpo-
value [err] which corresponds to the integer part of lated lines of samples
Zo through [err] are displayed  the eight-bit value provided by register
412 divided with the same timing as the original lines of sam-  by thirty
two, i.e. an integer value in the range 0-8. ples.
The value [err] is the numerator of the fraction [err] Referring to FIGURE
4, the zoom ratio value,  10  and, thus, is equal to 8Kv where [err] is the
desired ZR, provided by the viewer controls 24 which, in  proportion of the
contribution of the current line. this embodiment of the invention, may
have a value  The four MSB's of the signal provided by the delay between
128 and 255, is applied to one input port  element 422 (the ones-complement
values) are ad- of an adder 410. The adder 410 sums the value ZR  ded to a
value of one provided by a digital value with the value held by an
eight-bit register 412.  15  source 430 in an adder 428. The signal
provided The register 412 may include, for example, eight  by the adder 428
is divided by two in the divider data type flip-flops configured as a
parallel-input-  434 to produce a signal 8(1-K)v which represents
parallel-output register. The register 412 is clocked  the second vertical
interpolation factor, multiplied by the horizontal synchronization signal,
HS, to  by eight. The signal 8(1-K)v is used by the vertical store the
eight-bit value provided by the adder 410   20  interpolation circuitry 28
and 32 to develop the once per horizontal line period. The register 412 is
interpolated lines of samples which represent the reset by the delayed
vertical synchronization sig-  magnified image. The signal 8Kv is the four
LSB's, nal, DVS. The adder 410 and register 412 form a   and the signal 8(1
-K)[err] is the four MSB's of the modulo 256 accumulator. As set forth
above, the   signal ZRL. FIGURE 10B illustrates how the factors output
value provided by the accumulator is the   25  8Kv and 8(1-K)[err] are
mapped onto the 256 intersti- position of the interpolated line from among
the  tial line positions between successive lines of sam- 256 potential
horizontal line positions between any  ples. two successive lines of the
original image. The      A signal, [err] representing the most signifi-
output values of the accumulator value are illus-  cant bit of the value
provided by the adder 410 and trated in FIGURE 10C.
30  a signal [err] representing the inverted most sig- In the example
illustrated in FIGURE 4, only   nificant bit of the value provided by the
register the four MSB's of the value provided by the regis-  412 are
combined in a NAND gate 436 to produce ter 412 are used in determining the
proportions of  a signal, which, when delayed by one horizontal the
respective lines contributing toward the interpo-  line period by the delay
element 438, becomes the lated values. Using only the four MSB's
effectively  35  recirculate signal RECIR. The signal provided by divides
the value provided by register 412 by 16,  the NAND gate 436 has a logic
zero value only thus, the range of values available are reduced   when the
most significant bit of the value provided from 0-255 to the range 0-15.
The number repre-   by the register 412 is a zero and the most signifi-
sented by the four MSB's is the numerator r of the  cant bit of the value
provided by the adder 410 is a fraction 4/16 which corresponds to the
proportion of  40  one. These values indicate that two successive the
contribution of the current line to the interpo-  interpolated lines of
samples are to be interpolated lated value.
from the same two lines of samples from the The four MSB's are coupled to
the four invert-  original image. Alternatively, the signal RECIR may ers
414, 416, 418 and 420 which produce the one's  be obtained by inverting an
overflow output signal complement of the value of the four MSB's. The   45
(not shown) provided by the adder 410 and delay- one's complement is equal
to (15-r) and is the   ing this inverted signal by two periods of the hori-
numerator of the fraction (15-r)/16 which corre-  zontal line synchronizing
signal, HS. sponds to the proportion of the contribution of the  The signal
RECIR is applied to the clock input previous line to the interpolated
value.          port of a toggle-type flip-flop 439. The flip-flop 439, The
four MSB's of the value provided by the   so  which may be, for example, a
conventional J-K flip- register 412 and the complemented four MSB's are
flop having a value of logic one applied to both its 



concatenated as LSB's and MSB's, respectively, to  J and K input terminals,
changes its output state produce values that are applied to a delay element
from a logic one to a logic zero and vice-versa 422. The delay element 422
is a synchronizing     each time a pulse is applied to its clock input
delay used to align the interpolation scale factors,  55  terminal, CLK.
The flip-flop 439 is reset to have a ZRL, to the read line address signal,
RLADR, and  logic zero output state by the delayed vertical recirculate
signal, RECIR. The values represented  synchronization signal DVS. The
signal CINV by the four LSB's of the signal provided by the   changes state
each time that two successive lines 7    13                EP 0 287 331 B1
14 of interpolated signal are developed from one pair  shown) of the
television receiver which produces of lines of the original signal. The
signal CINV  the magnified display is controlled by the signal controls the
inversion of the chrominance samples  DVS. developed by the chrominance
signal vertical inter-  The recirculate signal RECIR generated by the
oolation circuitry described below. This signal en-   5   read address
generator 22 is applied to the lu- ables the chrominance signals developed
by the      minance/chrominance separation circuitry 27. FIG- circuitry 32
to be properly demodulated into the I  URE 5 is a block diagram of
exemplary lumi- and Q color difference signals by conventional
nance/chrominance separation circuitry. The lines chrominance signal
demodulation circuitry.        of samples of the video signal, VOUT,
provided by The signal RECIR is applied to the lumi-  10  the field memory
16 are applied to one input port nance/chrominance separation circuitry 27
and to  of a multiplexer 510, the output port of which is one input
terminal of an AND gate 442. Another    coupled to a one horizontal line
period (1H) delay input terminal of the AND gate 442 is coupled to  element
512. The output signal provided by the 1H receive the horizontal
synchronization signal HS.  delay element 512 is applied to a second input
port The signal provided by the AND gate 442 is ap-  15  of the multiplexer
510. The control input terminal of plied to the clock input terminal of a
counter 444  the multiplexer 510 is coupled to receive the signal which
produces the signal RLADR. The counter      RECIR. When the signal RECIR is
a logic one, the 444 increments its value once per horizontal line
multiplexer 510 is conditioned to pass the signal period unless the lines
of samples used to gen-   VOUT to the 1H delay element 512. When the erate
the next interpolated line are the same as  20  signal RECIR is a logic
zero, however, the mul- those that were used to generate the prior interpo-
tiplexer 510 is conditioned to recirculate the sam- lated line. The counter
444 is cleared by the de-  ples provided by the 1 H delay element 512 back
to layed vertical sync signal, DVS. The vertical posi-  the input terminal
of the delay element. tion value VPOS is loaded as an initial value into
The remainder of the circuitry shown in FIG- the counter 444 by a delayed
version of the signal  25   URE 5 implements a conventional 1H comb filter.
DVS provided by the delay element 446.            Corresponding samples
from a delayed line of The counter 444 is cleared and preset by the
samples and from an undelayed line of samples signal DVS to ensure that the
lines of samples read  are summed in an adder 514 to provide a lu- from the
field memory 16 during one field interval  minance signal, Y. The delayed
samples are sub- are all from the same field of the input video signal.  30
tracted from the undelayed samples to produce a For example, when a
magnification factor of       comb filtered chrominance signal, C, which
in- 256/128 (2) is used, memory write operations occur  cludes chrominance
signal components and rela- at twice the rate of the memory read
operations. In  tively low frequency vertical detail signal compo- the
present embodiment of the invention, the field  nents. The signal RECIR
conditions the comb filter memory 16 holds 256 lines of samples. In this
35  to use samples from the same pair of lines to example, the image to be
expanded occupies a      generate the signals Y and C when two successive
portion of the lower one-half of the original image.  lines of the expanded
video signal are to be inter- Since the memory read operation is
synchronized   polated from one pair of lines of the original video to the
DVS, the first line to be expanded, line   signal. The luminance signal, Y,
provided by the number 128 of the original signal, is read from the   40
luminance/chrominance separation circuitry 27 is memory one horizontal line
period after it was    applied to the luminance signal vertical
interpolator written into the memory. If the signal DVS were   28. FIGURE 6
is a block diagram of circuitry suit- delayed by less than 128 horizontal
line periods  able for use as the interpolator 28. relative to the signal
VS, the lines of samples      In FIGURE 6, the luminance signal Y is
applied displayed at the top of this expanded image would  45  to a delay
element 610. The delay element 610 be from the previous field relative to
the lines of  compensates the luminance signal Y for processing samples
displayed at the bottom of the image.     delays through the chrominance
signal vertical in- Conversely, if the signal DVS were delayed by
terpolator circuitry 32 (described below) that devel- more than 128
horizontal line periods and a portion  ops the vertical detail signal,
VDET. An adder 612 



of the top half of the original image were magnified   50  and a subtracter
618 respectively add the vertical by a factor of 2, the lines of samples
displayed at  detail signal, VDET, to and subtract the signal the bottom of
the expanded image would be from    VDET from the luminance signal provided
by the the subsequent field relative to the lines of samples  delay element
610. displayed at the top of the image. As set forth      The signals
developed by the adder 612 and above, displaying samples from a single
field is  55  subtracter 618 approximate the luminance signal desirable to
avoid a "tearing" of the image which  components of two successive lines of
the original may occur because of interfield motion. As set    video
signal. The samples produced by the adder forth above, the vertical
deflection circuitry (not  612, which approximate the luminance samples 8
15                EP 0287 331 B1                    16 from a current line
of video signal, are multiplied, in  conditioned to apply samples to the
memory 716 a multiplier 614, by the interpolation scale factor  and to
provide samples from memory 716 when [err] provided by the read address
generator 22 via  the demultiplexer 712 is conditioned to apply sam- the
bus ZRL. The output signals of the multiplier  ples to the memory 714. The
samples provided by 614 are applied to one input port of an adder 616.   5
the multiplexer 718 are applied to a delay element The luminance signal
provided by the subtracter   720 which is controlled by a gated clock
signal 618, which approximates luminance samples from    provided by an AND
gate 764 as set forth below. the previous line of video signal, is scaled
by the  The delay element 720 provides samples to a interpolation scale
factor 8(1-K) in a multiplier 620.  multiplier 724 and to a delay element
722. The The output signal of the multiplier 620 is applied to  10  delay
element 722 is also clocked by the gated a second input port of the adder
616. The output  clock signal provided by the AND gate 764. The signal of
the adder 616 is divided by 8 in the    samples provided by the delay
element 722 are circuitry 622 to produce the vertically interpolated
applied to a multiplier 726. The multipliers 724 and luminance signal.
726, which may, for example, be conventional 8-bit Referring to FIGURE 1,
the signal developed   15  x 8-bit multipliers, scale the sample values
pro- by the luminance signal vertical interpolation cir-  vided by the
respective delay elements 720 and cuitry 28 is applied to hanging dot
correction cir-  722 by interpolation factors [err] and 8(1-K)H pro- cuitry
29. The circuitry 29 which may, for example,  vided by dividing circuits
776 and 774, respec- be the same as that described in U.S. Patent No.
tively. The scaled samples provided by the mul- 4,636,842 entitled "Comb
Filter 'Hanging Dot'  20  tiplying circuits 724 and 726 are summed in an
Eliminator", removes spurious chrominance signal  adder 728 and divided by
eight in sample value components from the vertically interpolated lumi-
dividing circuitry 730 to produce samples repre- nance signal based on the
magnitude of the verti-  senting the interpolated signal Y . cal detail
signal VDET. The circuitry 29 is de-      The circuitry that controls the
interpolating cir- scribed in the above referenced patent and, so, is  25
cuitry 710 also develops the address values used not described herein.
to access the memories 714 and 716 and the The signal Y  provided by the
hanging dot      interpolation scale factors used by the multipliers
correction circuitry 29 is applied to the luminance  724 and 726.
horizontal interpolation circuitry 30. The circuitry 30  Each of the 1 H
memories 714 and 716 is a interpolates samples for insertion between pairs
of  30  random access memory. Address values used to successive samples in
each line of the signal Y' to  access the memory 714 are provided by a mul-
develop the signal Y  which is expanded both      tiplexer 736 while
address values used to access vertically and horizontally relative to the
video sig-  the memory 716 are provided by the multiplexer nal provided by
source 10. FIGURE 7 is a block    734. Each of the multiplexers 734 and 736
are diagram showing circuitry suitable for use as the   35  coupled to
receive read address values at respec- luminance signal horizontal
interpolator 30. The cir-  tive first input ports from a read address
counter cuitry shown in FIGURE 7 is divided into two parts.  738 and to
receive write address values at respec- The circuitry which processes the
signal Y' to    tive second input ports from a write address coun- produce
the signal Y" is inside the dashed-line box,  ter 740. The multiplexers 734
and 736 are con- identified by the reference number 710. The re-  40
ditioned by the signal provided by the frequency mainder of the circuitry
shown in FIGURE 7 con-   divider 732 to apply the write address values to
the trols the circuitry 710 and also controls the color  memory 714 or 716,
whichever one is coupled to difference signal horizontal interpolation
circuitry 34  receive video samples from the demultiplexer 712, as set
forth below in reference to FIGURE 9.      and to apply read address values
to the other one In FIGURE 7, the vertically interpolated lumi-  4   of the
memories 714 and 716. nance signal, Y', is applied to the input port of a
The write address counter 740 may be, for demultiplexer 712. The
demultiplexer 712 applies  example, a ten-bit counter which is clocked by
the 



the lines of samples of the signal Y' alternately to  [err] signal CK and
which is reset by the horizontal 1H random access memories 714 and 716. The
synchronization signal, HS. The read address coun- signal controlling the
demultiplexer 712 is gen-  50  ter 738 may also be a ten-bit counter which
is erated by halving the frequency of the horizontal  clocked by a gated
version of the signal CK pro- synchronization signal, HS, in the frequency
divid-  vided by an AND gate 744 as set forth below. The ing circuitry 732.
The output ports of the memories  counter 738, used in this embodiment of
the inven- 714 and 716 are coupled to respective first and   tion, is a
presettable counter. The horizontal posi- second input ports of a
multiplexer 718. The mul-  55  tion value, HPOS, provided via the viewer
controls tiplexer 718 is controlled by the signal generated  24 is applied
to the counter 738 as the preset by the frequency divider 732 to provide
samples   value. This value is loaded into the counter 738 from memory 714
when the demultiplexer 712 is     coincident with a pulse of the horizontal
synchro- 9    17                EP 0 287 331 B1                  18
nization signal, HS, delayed by one period of the  722 for use by the
interpolating multipliers 724 and signal CK via the delay element 742.
726. When the same two values of the signal Y' The gated clock signal
provided by the AND    are used to develop two samples of the signal Y",
gate 744 is the logical AND of the clock signal CK  the clock signal
applied to the delay elements 720 and a signal ADHOLD provided by a NAND
gate   5   and 722 is disabled for one period of the signal CK. 746. The
signal ADHOLD inhibits the read address  The samples provided by the delay
elements 720 counter 738 from incrementing when two succes-   and 722 are
processed by the multipliers 724 and sive interpolated samples are to be
developed from  726 as set forth above. a single pair of sample values of
the signal Y'.    To develop the horizontal interpolation scale The
circuitry which generates the signal AD-  10  factors, the values
represented by the four LSB's of HOLD also generates the horizontal
interpolation  the signal provided by the delay elements 760 are scale
factors used to develop the signal Y". As a  added, in an adder 770, to a
value of one supplied first step in developing these factors, the zoom  by
a digital value source 772. The signal developed ratio signal, ZR, is
applied to one input port of an  by the adder 770 is applied to a divider
776 which adder 758. The output port of the adder 758 is  15  divides it by
two to produce the horizontal inter- coupled to the input port of an
eight-bit register  polation factor 8KH. This factor is applied to the 756
which is clocked by the signal CK. The output  interpolating multiplier
724. Similarly, the values port of the register 756 is coupled to a second
represented by the four MSB's of the signal pro- input port the adder 758.
The register 756, which  vided by the delay element 760 are added, in an
may, for example, include eight data-type flip-flops  20  adder 766, to a
value of one provided by a digital arranged as a parallel-input,
parallel-output register,  value source 768. The values developed by the
and the adder 758 form a modulo 256 accumulator.  adder 766 are divided by
two in the dividing cir- The four MSB's of the value provided by the regis-
cuitry 774 to produce the horizontal interpolation ter 256 are applied to
the input port of a delay  factor 8(1-K)H. This factor is applied to the
inter- element 760 both directly and via the respective  25  polating
multiplier 726. The operation of the inter- inverters 748, 750, 752 and
754. The signal applied  polating multipliers 724 and 726 is set forth
above. to the delay element 760 is an eight-bit signal. The  Referring to
FIGURE 1, the samples of the four-bits provided by the inverters 748
through 754  signal C provided by the luminance/chrominance are the four
MSB's of this eight-bit signal and the  separation circuitry 27 are applied
to the chromin- four-bits provided by register 756 directly form the  30
ance vertical interpolator 32. FIGURE 8 is a block four LSB's of the
signal. The signal [err] the  diagram of circuitry suitable for use as the
inter- most significant bit of the signal provided by the  polator 32. In
FIGURE 8, the sampled data combed register 756, and the signal [err] the
most sig-  chrominance signal, C, provided by the separation nificant bit
of the signal provided by the delay  circuitry 27 is applied to a vertical
detail low-pass element 760, are applied to the NAND gate 746 to  35
filter 810. The filter 810, which may, for example, generate the signal
ADHOLD. The signal ADHOLD    have a frequency characteristic pass band from
O has a value of logic zero only when the signal   [err] to 2 MHz passes
the relatively low frequency [err] and [err] are both logic one. This oc-
luminance vertical detail components of the signal curs when the most
significant bit of the value  C to the substantial exclusion of any
chrominance provided by the register 756 is a logic zero during  40  signal
components. The filter 810 provides the ver- one period of the signal CK
and is a logic one   tical detail signal, VDET, which is used by the during
the next successive period of the signal CK.  luminance signal vertical
interpolation circuitry 28 In this instance, two successive samples of the
as set forth above. interpolated signal Y" are developed from one pair  The
signal VDET is subtracted from the signal of samples of the signal Y'.
Alternatively, the signal  45  C by the subtracter 812 to produce samples
repre- 



ADHOLD may be generated by inverting an over-    senting the chrominance
band signal components flow output signal (not shown) of the adder 758 and
of the comb filtered chrominance signal C. The delaying this inverted
output signal by two periods  signals developed by the subtracter 812 are
ap- of the signal CK                                 plied to selective
chrominance signal Inverting cir- In addition to selectively disabling the
clock  50  cuitry 813. The circuitry 813 is controlled by the input signal
to the read address counter 738, the  chrominance inversion signal, CINV,
developed by signal ADHOLD is delayed by one period of the    the read
address generator 22 as set forth above. signal CK, via the delay element
762, and applied  The circuitry 813 acts to preserve the phase rela- to the
input terminal of the AND gate 764. Another  tionship between the clock
signal CK and the I and input terminal of the AND gate 764 is coupled to
55  Q phases of the vertically interpolated chrominance receive the clock
signal CK The signal provided by  signal when successive lines of
interpolated sam- the AND gate 764 cycles successive samples of    ples are
derived from one pair of lines of the signal the signal Y' through the
delay elements 720 and  C. The phase corrected chrominance samples pro- 10
19                EP 0 287 331 B1                    20 vided by the
inverting circuitry 813 are applied to a  polation circuitry 34. FIGURE 9
is a block diagram chrominance signal demodulator 814. The de-
showing circuitry suitable for use as the horizontal modulator 814, which
may be of conventional de-    interpolation circuitry 34. The circuitry 950
used to sign, processes these samples to develop the two   develop the
interpolated Q color difference signal is color difference signals I and Q.
The signal I is   5   identical to the circuitry used to develop the inter-
applied to a 1 H delay element 816 and to a multi-  polated I color
difference signal and, so, the cir- plier 818. The 1H delayed I signal
provided by the  cuitry 950 is shown as a single block. The circuitry,
delay element 816 is applied to a multiplier 820.  910, used to develop the
interpolated I color dif- The multiplexers 818 and 820, which may be, for
ference signal is, itself, identical to the circuitry 710 example,
conventional 8 x 8 bit multipliers, scale  10  used to develop the
horizontally interpolated lu- the respective undelayed and delayed I signal
minance signals, accordingly, the circuitry 910 and sample values by the
respective interpolation scale  the circuitry 950 are not described in
detail. The factors 8Kv and 8(1-K)v provided by the read ad-   horizontally
and vertically interpolated color differ- dress generator circuitry 22 as
set forth above. The  ence signals, I" and Q", provided by the respective
scaled samples provided by the multipliers 818   is  circuits 910 and 950
may be applied, for example, and 820 are summed in an adder 822. The signal
to conventional color difference signal processing provided by the adder
822 is divided by eight in   circuits (not shown) and combined with the
signal the dividing circuitry 824 to produce vertically inter-  Y to
produce a magnified image. polated lines of samples of a signal I' for
applica- tion to the color difference signal horizontal inter-  20   Claims
polation circuitry 34. The Q color difference signals provided by the  1.
Circuitry for the time-expansion of video sig- chrominance signal
demodulator 814 are applied to      nals, occurring as a sequence of field
intervals, circuitry which includes a 1H delay element 826,      including;
interpolating multipliers 828 and 830, an adder 832   25  a source of
sampled data video signal; and a sample value divider 834. This circuitry
de-        memory means, coupled to said source, velops the vertically
interpolated color difference    having a sufficient number of sample
storage signal, Q'. The Q signal vertical interpolation cir-   cells to
hold M sample values; cuitry performs identically to the I signal vertical
memory write address signal generating interpolation circuitry described
above; consequent-  30  means, coupled to said memory means, for ly, it is
not described in detail.                     conditioning said memory means
to store, dur- Using the chrominance signal vertical interpola-   ing a
first time interval, M samples represent- tion circuitry shown in FIGURE 8,
samples of a         ing one field of said source video signal, where color
difference signal from one line of the input     M is a positive integer;
video signal, for example, samples of the signal l,  35   memory read
address signal generating may be simultaneously provided to both of the
means and sample processing means, coupled interpolating multipliers 818
and 820. In this in-    to said memory means, characterized by; stance,
which occurs for the second of two lines of       said read address signal
generating means samples interpolated from the same pair of lines of
(22) conditioning said memory (16) means to the input signal, the I' output
signal of the interpola-  40  provide N consecutive stored samples from tor
32 is the uninterpolated I signal. Due to the      one field of said source
data video (10,14) relatively low sensitivity of the eye to changes in
during a second time interval, where N is a color, artifacts resulting from
the use of these unin-  positive integer less than M; 



terpolated samples are not objectionable. More-           said   sample
processing    means over, because of the low sensitivity of the eye to  45
(28,29,30,32,34), is responsive to the N pro- changes in color, it is
contemplated that the          vided samples for interpolating said N
samples chrominance signal vertical interpolator circuitry 32  to generate
M samples representing one field may be reduced to the vertical detail
filter 810,      of a time-expanded video signal having a field subtracter
812, chrominance signal inverter 813        interval substantially equal to
the field interval and chrominance signal demodulator 814; com-   50
of said source data video signal; and pletely eliminating the 1 H delay
elements 816 and        wherein said first and second time inter- 826, the
multipliers 818, 820, 826 and 828, the        vals each span an amount of
time approxi- adders 822 and 832 and the sample value dividing       mately
equal to one field interval of said circuits 824 and 834, without seriously
impairing      source data video signal and the beginning of the quality of
the reproduced image.          55       said second time interval is
delayed by an The vertically interpolated I and Q color dif-     amount of
time less than one field interval of ference signals provided by the
circuits 32 are        said source data video signal relative to the
applied to color difference signal horizontal inter-   beginning of said
first time interval. 11    19                EP 0 287 331 B1
20 vided by the inverting circuitry 813 are applied to a  polation
circuitry 34. FIGURE 9 is a block diagram chrominance signal demodulator
814. The de-        showing circuitry suitable for use as the horizontal
modulator 814, which may be of conventional de-    interpolation circuitry
34. The circuitry 950 used to sign, processes these samples to develop the
two   develop the interpolated Q color difference signal is color
difference signals I and Q. The signal I is   5   identical to the
circuitry used to develop the inter- applied to a 1 H delay element 816 and
to a multi-  polated I color difference signal and, so, the cir- plier 818.
The 1 H delayed I signal provided by the   cuitry 950 is shown as a single
block. The circuitry, delay element 816 is applied to a multiplier 820.
910, used to develop the interpolated I color dif- The multiplexers 818 and
820, which may be, for    ference signal is, itself, identical to the
circuitry 710 example, conventional 8 x 8 bit multipliers, scale  10  used
to develop the horizontally interpolated lu- the respective undelayed and
delayed I signal      minance signals, accordingly, the circuitry 910 and
sample values by the respective interpolation scale  the circuitry 950 are
not described in detail. The factors 8Kv and 8(1-K)v provided by the read
ad-   horizontally and vertically interpolated color differ- dress
generator circuitry 22 as set forth above. The  ence signals, I" and Q",
provided by the respective scaled samples provided by the multipliers 818
15  circuits 910 and 950 may be applied, for example, and 820 are summed in
an adder 822. The signal     to conventional color difference signal
processing provided by the adder 822 is divided by eight in   circuits (not
shown) and combined with the signal the dividing circuitry 824 to produce
vertically inter-  Y" to produce a magnified image. polated lines of
samples of a signal I' for applica- tion to the color difference signal
horizontal inter-  20   Claims polation circuitry 34. The Q color
difference signals provided by the  1. Circuitry for the time-expansion of
video sig- chrominance signal demodulator 814 are applied to      nals,
occurring as a sequence of field intervals, circuitry which includes a 1H
delay element 826,       including; interpolating multipliers 828 and 830,
an adder 832   25  a source of sampled data video signal; and a sample
value divider 834. This circuitry de-        memory means, coupled to said
source, velops the vertically interpolated color difference    having a
sufficient number of sample storage signal, Q'. The Q signal vertical
interpolation cir-   cells to hold M sample values; cuitry performs
identically to the I signal vertical      memory write address signal
generating interpolation circuitry described above; consequent-  30  means,
coupled to said memory means, for ly, it is not described in detail.
conditioning said memory means to store, dur- Using the chrominance signal
vertical interpola-   ing a first time interval, M samples represent- tion
circuitry shown in FIGURE 8, samples of a         ing one field of said
source video signal, where color difference signal from one line of the
input     M is a positive integer; video signal, for example, samples of
the signal 1,  35   memory read address signal generating may be
simultaneously provided to both of the          means and sample processing
means, coupled interpolating multipliers 818 and 820. In this in-    to
said memory means, characterized by; stance, which occurs for the second of
two lines of       said read address signal generating means samples
interpolated from the same pair of lines of    (22) conditioning said
memory (16) means to the input signal, the I' output signal of the
interpola-  40  provide N consecutive stored samples from tor 32 is the
uninterpolated I signal. Due to the      one field of said source data
video (10,14) 



relatively low sensitivity of the eye to changes in    during a second time
interval, where N is a color, artifacts resulting from the use of these
unin-  positive integer less than M; terpolated samples are not
objectionable. More-           said   sample   processing    means over,
because of the low sensitivity of the eye to  45  (28,29,30,32,34), is
responsive to the N pro- changes in color, it is contemplated that the
vided samples for interpolating said N samples chrominance signal vertical
interpolator circuitry 32  to generate M samples representing one field may
be reduced to the vertical detail filter 810,      of a time-expanded video
signal having a field subtracter 812, chrominance signal inverter 813
interval substantially equal to the field interval and chrominance signal
demodulator 814; com-   50      of said source data video signal; and
pletely eliminating the 1H delay elements 816 and         wherein said
first and second time inter- 826, the multipliers 818, 820, 826 and 828,
the        vals each span an amount of time approxi- adders 822 and 832 and
the sample value dividing       mately equal to one field interval of said
circuits 824 and 834, without seriously impairing      source data video
signal and the beginning of the quality of the reproduced image.
55       said second time interval is delayed by an The vertically
interpolated I and Q color dif-     amount of time less than one field
interval of ference signals provided by the circuits 32 are        said
source data video signal relative to the applied to color difference signal
horizontal inter-   beginning of said first time interval. 11    21 2. The
circuitry set forth in Claim 1 characterized    is a positive integer less
than M; and in that:                                              the
delayed vertical field synchronising said sampled data video signal
includes a       signal provided by said signal separating horizontal line
synchronizing signal component     means is delayed by an amount of time
sub- which defines horizontal line intervals of sam-   5  stantially equal
to the amount of time repre- ples, where L horizontal line intervals of
sam-     sented by L/2 horizontal line intervals of said ples include M
samples of said video signal        video signal with respect to the
undelayed and where K horizontal line intervals of sam-      vertical field
synchronizing signal. ples of said video signal include N samples of said
video signal, where L and K are positive   10  5. The circuitry set forth
in Claim 1, characterized integers, L being greater than K; and
by: the beginning of said second predeter-             said source of
sampled data video signal mined time interval is delayed by an amount of
represents an unmagnified image, said video time corresponding to not more
than L-K hori-      signal including a horizontal line synchronizing zontal
line intervals of said video signal relative   15  signal component which
defines successive to the beginning of said predetermined time
horizontal line intervals of said video signal and interval.
a vertical field synchronizing component which defines successive field
intervals of said video 3.  The circuitry set forth in Claim 1 wherein said
signal, where each of said vertical field inter- sampled data video signal
from said source   20    vals includes L horizontal line intervals of sam-
represents an unmagnified image and includes        ples where L is a
positive integer; a vertical field synchronizing signal component
signal separating means, coupled to said which defines successive field
intervals of said   source for separating said horizontal line syn- video
signal, each of said field intervals includ-  chronizing signal and said
vertical field syn- ing a plurality of horizontal line intervals of  25
chronizing signal from said video signal and for samples, and wherein said
time-expanded vid-       delaying said vertical field synchronizing signal
eo signal represents a magnified image, said       by an amount of time
corresponding to a pre- circuitry further characterized by:
determined number of horizontal line intervals signal separating means,
coupled to said        of said video signal to provide as output sig-
source for separating the vertical field synchro-  30  nals said vertical
field synchronizing signal, a nizing signal from said video signal and for
delayed vertical field synchronizing signal and delaying said vertical
field synchronizing signal  said horizontal line synchronizing signal; by
an amount of time substantially equal to a          memory means, coupled
to said source, predetermined number of horizontal line inter-
including a sufficient number of sample stor- vals of said video signal to
provide an un-  35    age cells to hold samples representing L hori-
delayed vertical field synchronizing signal and    zontal line intervals of
said sampled data video a delayed vertical field synchronizing signal;
signal, said memory means being configured wherein said write address
signal  generat-    to hold samples representing one of said hori- ing
means is responsive to the vertical field      zontal line intervals of
said sampled data video 



synchronizing signal for generating said write  40  signal in a group of
memory cells having a address signal and said read address signal
common line-address value and being respon- generating means is responsive
to the delayed      sive to a write-line address signal for storing
vertical field synchronizing signal for generat-   horizontal line
intervals of samples provided by ing said read address signal and the
beginning     said source and responsive to a read-line ad- of said second
time interval is delayed, by the   45  dress signal for providing selected
ones of said amount of time represented by said predeter-       stored
samples having a common line address mined number of horizontal line
intervals, rela-   value; tive to the beginning of said first time
interval.     write-line address signal generating means coupled to said
memory means and respon- 4. The circuitry set forth in Claim 3
characterized   50  sive to said horizontal line synchronizing signal in
that:                                           and to said undelayed
vertical field synchroniz- said magnified video image is increased in
ing signal for generating said write-line address size by a factor of two
in the vertical direction  signal which conditions said memory means to
relative to said unmagnified Image;                store L horizontal line
intervals of samples pro- each of the field intervals of said video  55
vided by said source during a field interval signal includes L horizontal
line intervals of     defined by said undelayed vertical field syn- samples
which are stored in the M sample           chronizing signal; storage cells
of said memory means, where L            read address signal generating
means, re- 12    23                 EP 0 287 331 B1 sponsive to said
horizontal line synchronizing          valls bereitgestellt werden, wobei N
eine signal and to said delayed vertical field syn-          positive
Ganzzahl kleiner als M ist; chronizing signal for generating said read-line
- daB  die Abtastwert-Verarbeitungsmittel address signal which conditions
said memory             (28,29,30,32,34) auf die N bereitgestell- means to
provide K horizontal line intervals of   5     ten Abtastwerte ansprechen,
zum Inter- samples during a field interval defined by said         polieren
der N Abtastwerte, um M Ab- delayed vertical field synchronizing signal
tastwerte zu erzeugen, die ein Halbbild where K is a positive integer less
than L; and          eines zeitexpandierten Videosignals mit signal
processing means, coupled to said             einem  Halbbild-Intervall
reprasentieren, memory means and responsive to the K hori-  10          das
im wesentlichen gleich dem  Halb- zontal line intervals of samples provided
there-        bild-Intervall des Quellendaten-Videosi- by for generating L
horizontal line intervals of        gnals ist; samples of a further sampled
data video signal        - daB die ersten und zweiten Zeitintervalle
representing a magnified image.                         sich jeweils Ober
eine Zeitspanne er- 15           strecken, die naherungsweise gleich ei- 6.
The circuitry set forth in Claim 5 characterized         nem
Halbbild-Intervall des Quellendaten- in that:
Videosignals ist und der Beginn des said magnified video image is increased
in           zweiten Zeitintervalls relativ zu dem Be- size by a factor of
2 in the vertical direction         ginn des ersten Zeitintervalls um einen
relative to said unmagnified image; and    20           Zeitbetrag
verz6gert ist, der geringer ist, the delayed vertical synchronizing signal
als ein Halbbild-Intervall des Quellenda- provided by said signal
separating means is             ten-Videosignals. delayed by an amount of
time substantially equal to the amount of time representing by     2.
Schaltung nach Anspruch 1, dadurch ge- L/2 horizontal line intervals of
said video signal  25  kennzelchnet, with respect to the undelayed vertical
field          - daB  das Abtastdaten-Videosignal eine synchronizing
signal.                                   Horizontalzeilen-Synchronsignal-
Komponente enthalt, die Horizontal-Zei- Patentanspriche
lenintervalle von Abtastwerten definiert, so           wobei L
Horizontal-Zeilenintervalle von 1. Schaltung zur Zeit-Expansion von
Videosigna-             Abtastwerten M Abtastwerte des Videosi- len, die
als Sequenz von Halbbild-Intervallen           gnals beinhalten und wobei K
Horizontal- (field intervals) auftreten, enthaltend:
Zeilenintervalle von Abtastwerten des Vi- - eine Quelle eines
Abtastdaten-Videosi-              deosignals N Abtastwerte des Videosi-
gnals;                                S5           gnals enthalten, wobei L
und K positive - mit der Quelle gekoppelte Speichermittel,
Ganzzahlen sind und L groeer als K ist; die eine genlgende Anzahl von
Abtast-            - daB der Beginn des zweiten vorbestimm- 



wert-Speicherplatzen haben, um M Ab-               ten Zeitintervalls um
einen Zeitbetrag tastwerte zu halten (speichern);
verzogert ist, der mit nicht mehr als L-K - Speicher-Schreibadressensignal-
40            Horizontal-Zeilenintervallen des Videosi- Erzeugungsmittel,
die mit den Speicher-            gnals korrespondiert, und zwar relativ zu
mitteln zum Konditionieren der Speicher-           dem Beginn des
vorbestimmten Zeitin- mittel gekoppelt sind, um wahrend eines
tervalls. ersten Zeitintervalls M Abtastwerte zu speichem, die ein Halbbild
(field) des   45  3. Schaltung nach Anspruch 1, worin das Abtast-
Quellen-Videosignals reprlsentieren, wo-      daten-Videosignal von der
Quelle ein nichtver- bei M eine positive Ganzzahl ist;
gr6Bertes Bild reprasentiert und eine Vertikal- -
Speicher-Leseadressensignal-
Halbbild-Synchronsignal-Komponente beinhal- Erzeugungsmittel und
Abtastwert-Verar-        tet, die aufeinanderfolgende Halbbild-Intervalle
beitungsmittel, die mit den Speichermit-  5o  des Videosignals definiert,
wobel jedes der teln gekoppelt sind, dadurch gekenn-
Halbbild-Intervalle eine Mehrzahl von Horizon- zeichnet,
tal-Zeilenintervallen von Abtastwerten enthalt, - daB die
Leseadressensignal-Erzeugungs-         und worin das
Zeitexpansions-Videosignal ein mittel (22) die Speicher-(16) Mittel so
vergroaertes Bild reprasentiert, konditionieren, daB N aufeinanderfolgen-
55  welche Schaltung welter gekennzelchnet Ist de gespeicherte Abtastwerte
von einem         durch- Halbbild des Quellendaten-Videosignals           -
Signal-Abtrennmittel, die mit der Quelle (10,14) wahrend eines zweiten
Zeitinter-           gekoppelt sind, zum Trennen des Verti- 13    25
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kal-Halbbild-Synchronsignal von dem Vi-            tastwerten enthalt und
wobei L eine posi- deosignal und zum Verz6gem des Verti-              tive
Ganzzahl ist; kal-Halbbild-Synchronsignals um  einen           - dea
Signal-Abtrennmittel  vorgesehen Zeitbetrag, der im wesentlichen gleich
sind, die mit der Quelle gekoppelt sind, elner vorbestimmten Zahl von
Horizontal-   5       zum Trennen des Horizontalzeilen-Syn- ..-'
Zeilenintervallen des Videosignals ist, um         chronsignals und des
Vertikal-Halbbild- ein unverzogertes Vertikal-Halbbild-Syn-
Synchronsignals von dem  Videosignal chronsignal und ein verz6gertes
Vertikal-          und zum Verzbgern des Vertikal-Halb-
Halbbild-Synchronsignal zu erzeugen;               bild-Synchronsignals um
einen Zeitbe- - worin die Schreibadressensignal-Erzeu-   10        trag,
der mit einer vorbestimmten Zahl gungsmittel auf das Vertikal-Halbbild-
von Horizontal-Zoilenintervallon des Vi- Synchronsignal  zum   Erzeugen
des                deosignals korrespondiert, um als Aus-
Schreib-Adressensignals ansprechen und             gangssignale das
Vertikal-Halbbild-Syn- das Leseadressensignal-Erzeugungsmit-
chronsignal, ein verz6gertes Vertikal- tel auf das verz6gerte
Vertikal-Halbbild-  is      Halbbild-Synchronsignal und das Hon-
Synchronsignal zurn Erzeugen des Lose-
zontalzeilen-Synchronsignal bereitzustel- Adressensignals ansprechen und
der Be-             len; ginn des zweiten Zeitintervalls relativ zu       -
daB mit der Quelle gekoppelte Speicher- dem Beginn des ersten
Zeitintervalls um            mittel vorgesehen sind, die eine genU]- einen
Zeitbetrag verzogert wird, der von   20      gende Anzahl von
Abtastwert-Speicher- ...!      der vorbestimmten Zahl von Horizontal-
platzen zurn Festhalten (Speichern) von Zeilenintervallen reprasentiert
wird.              Abtastwerten enthalten, die L Horizontal-
Zeilenintervalle des Abtastdaten-Videosi- 4. Schaltung nach Anspruch 3,
dadurch ge-                   gnals reprasentieren, wobei die Spei-
kennzeichnet,                             25            chermittel zum
Halten von - eine der - daB das vergrdBerte Videobild um einen
Horizontal-Zeilenintervalle des Abtastda- Faktor 2 in Vertikal-Richtung
relativ zu           ten-Videosignals repr~sentierenden - Ab- dem
unvergrdBerten Bild in seiner GroBe            tastwerten in eine Gruppe
von Speicher- vergr6flert ist;                                   platzen
konfiguriert sind, die einen ge- - daB jedes der Halbbild-intervalle des
Vi-  30       meinsamen Zeilen-Adressenwert haben, deosignals L
Horizontal-Zeilenintervalle           und die auf ein
Schreibzeilen-Adressignal von Abtastwerten enthllt, die in den M
zum Speichem von Horizontal-Zoillenin- Abtastwert-Speicherplatzen  der
Spei-             tervallen von Abtastwerten ansprechen, chermittel
gespeichert sind, wobei L eine          die von der Quelle bereitgestellt
werden, 



positive Ganzzahl kleiner als M ist;  35           und (die) auf ein
Losezeilen-Adressignal - daB  das verzogerte Vertikal-Halbbild-
zum Bereitstellen ausgewghlter der go- Synchronsignal, das von den
Signal-Ab-             speicherten Abtastwerte mit gemeinsa- trennmitteln
bereitgestellt wird, um einen         mom Zeilon-Adressenwert ansprechen;
Zeitbetrag gegenlber dem unverzoger-             - daB ein
Schreibzeilen-Adressignal-Erzeu- ten Vertikal-Halbbild-Synchronsignal ver-
40      gungsmittel mit den Speichermittein ge- zogert ist, der im
wesentlichen gleich             koppelt ist und auf das Horizontalzoilen-
dem Zeitbetrag ist, der von U2 Horizon-            Synchronsignal und das
unverz6gerte tal-Zeilenintervallen des Videosignals re-
Vertikal-Halbbild-Synchronsignal zum Er- prasentiert wird.
zeugen des Schreibzeilen-Adressignals 45           anspricht, welches die
Speichermittel 5. Schaltung nach Anspruch 1, dadurch go-
zum Speichem von L Horizontal-Zeilenin- kennzelchnot,
tervallen von Abtastwerten konditioniort, - daB die Quelle des
Abtastdaten-Videosi-             die von der Quelle wihrend eines Halb-
gnals ein unvergroBertes Bild reprIsen-            bild-Intenvalls
abgegeben worden, das tiert, das Videosignal eine Horizontalzei-  50
von dom unverz6gerten Vertikal-Halbbild- len-Synchronsignal-Komponente, die
auf-            Synchronsignal definiert ist; einanderfolgende
Horizontal-Zoileninter-        - daB ein Les-Adressensignal-Erzeugungs-
valle des Videosignals definiert, und eine         mittel vorgesehen ist,
das auf das Hori- Vertikal-Halbbild-Synchronkomponente
zontalzeilen-Synchronsignal und das ver- enthailt, die aufeinanderfolgende
Halb-  s5        zogerte Vertikal-Halbbild-Synchronsignal bild-Intervalle
des Videosignals definiert,        zum Erzeugen des Lesezeilen-Adressig-
wobei jedes der Vertikal-Halbbild-Inter-           nals anspricht, das die
Speichermittel valle L Horizontal-Zeilenintervalle von Ab-        zum
Bereitstellen von K Horizontal-Zei- 14    27                EP 0 287 331B1
28   |        1|||||  |||||| | || * C   L   M   S lenintervallen von
Abtastwerten wahrend       source (10,14) pendant un second intervalle de
eines  Halbbild-Intervalls  konditioniert,    temps oO N est un entier
positif inferieur a M welches von dem verz6gerten Vertikal-
ledit moyen de traitement des dchantillons Halbbild-Synchronsignal
definiert ist, wo-    (28, 29, 30, 32, 34) est sensible aux N echantil- bei
K eine positive Ganzzahl kleiner als L   6  Ions fournis pour interpoler
lesdits N echantIl- ist;                                          Ions afin
de generer M 6chantillons represen- - daB Signal-Verarbeitungsmittel
vorgese-        tant un champ d'un signal video dilate dans le hen sind,
die mit den Speichermitteln         temps ayant un intervalle de champ
sensible- gekoppolt sind und auf die K von diesen       ment egal a
l'intervalle de champ dudit signal bereitgestellten
Horizontal-Zelleninterval-  70  video de donneo de la source; et le von
Abtastwerten ansprechen, zum Er-           dans lequel lesdits premier et
second in- zeugen von L Horizontal-Zeilenintervallen     tervalles de temps
s'etendent, chacun, sur une von Abtastwerten eines weiteren Abtast-
quantite de temps sonsiblement egale & un daten-Videosignals, das ein
vergr8Bertes      intervalle de champ dudit signal vid6o de don- Bild
reprasentiert.                   15      nees de la source et le debut
dudit second intervalle de temps est retarde d'une quantite 6. Schaltung
nach Anspruch 5, dadurch ge-              de temps inferieure A un
intervalle de champ kennzelchnet,
dudit signal video de donnees de la source par - daB das vergroBerte
Videobild in seiner        rapport au debut dudit premier intervalle de
Gr6Be um einen Faktor 2 in Vertikal-  20      temps; AN-/        FRichtung
relativ zu dem unvergroBerton Bild vergroBert ist; und                   2.
Circuit selon la revendication 1 caracterise en - daB das von den
Signal-Abtrennmitteln          ce quo: bereitgestellto verz5gerte
Vertikal-Syn-         ledit signal video de donndes echantillon-
chronsignal um oinen Zeitbetrag bezOg-  25    nees comprend une composante
de signal de lich des unverzdgerten Vertkal-Halbbild-      synchronisation
ligne horizontale qui definit les Synchronsignals verz6gort ist, der Im
intervalles de lignes horizontales des 6chantil- wesentlichen gleich dem
Zeitbetrag ist,       Ions oO L intervalles de lignes horizontales des der
von U2 Horizontal-Zeilenintervallen       echantillons incluent M
echantillons dudit si- des Vidoosignals reprasentiert ist.   30      gnal
viddo et oO K intervalles de lignes hori- zontales des dchantillons dudit
signal video 



Revendlcatlons                                        incluent N
echantillons dudit signal vid6o, oO L et K sont des entiers positifs , L
etant plus 1. Circuit pour l'expansion temporelle de signaux      grand quo
K; et vid6o, se produisant comme une sequence   35          le d6but dudit
second intervalle de temps dOintervalle de champ, comprenant:
predetermin6 est retarde d'une quantite de une source d'un signal video de
donnees        temps no correspondant pas a plus de L-K echantillonn6es;
intervalles de lignes horizontales dudit signal un moyen de memoire ,
couple a ladite           video par rapport au debut dudit intervalle de
source, ayant un nombre suffisant d'4lements  40   temps predetermine.
memoire pour les echantillons pour retenir M valeurs d'echantillons;
3. Circuit selon la revendication 1 dans lequel un moyen de generor un
signal d'adresse         ledit signal viddo de donnees 6chantillonndes
d'ecriture en memoire, couple audit moyen de       issu de ladite source
represente une image memoire, pour conditionner ledit moyen de   45     non
agrandie et comprend une composante de memoire afin d'enregistror , pendant
un pre-       signal de synchronisation champ verticale qui mier intervalle
de temps M echantillons repre-     definit les intervalles de champ
successifs du- sentant un champ dudit signal viddo de la          dit
signal vid~o, chacun desdits intervalles de source ob M est un entier
positif;                 champ incluant une pluralit6 dOintervalles de un
moyen de gdndrer un signal d'adresse   5o    lignes horizontales des
echantillons et dans de lecture en memoire et un moyen de traite-
lequel ledit signal viddo A expansion temporel- ment des 6chantillons ,
couples audit moyen        le represente une image agrandie, ledit circuit
de memoire, caracterise par:                       etant caracterise, de
plus, par: ledit moyen de generer un signal d'adres-          un moyen de
separation de signaux cou- se de lecture en m~moire (22) conditionnant  55
p14 a ladite source pour s6parer le signal de ledit moyen de m~moire (16)
pour foumir N          synchronisation champ verticale dudit signal
echantillons stockls consecutifs A partir d'un     video et pour retarder
ledit signal de synchro- champ dudit signal video de donnees de la
nisation champ verticale d'une quantit6 de    29                EP 0 287
331 Bi                             !I   11 I1 temps sensiblement egale a un
nombre prede-        signal video et pour retarder ledit signal de termine
d'intervalles de ligne horizontale dudit   synchronisation champ vertical
d'une quantite signal video pour foumir un signal de synchro-     de temps
correspondant a un nombre prdde- nisation champ verticale non retarde et un
si-     termine d'intervalles de ligne horizontale dudit gnal de
synchronisation champ verticale retar-   6  signal video pour foumir comme
signaux de S.~v'  d:;                                               sortie
la signal de synchronisation champ verti- dans lequel ledit moyen de
generer un           cal, un signal de synchronisation champ verti- signal
d'adresse d'ecriture est sensible au si-    cal retarde et ledit signal de
synchronisation gnal de synchronisation champ verticale pour       ligne
horizontale; produire ledit signal d'adresse d'6criture et le-  10  un
moyen de memoire, couple a ladite dit moyen de generer un signal d'adresse
de        source, comprenant un nombre suffisant d'414- lecture est
sensible au signal de synchronisa-     ments de m6moire pour les
4chantillons pour tion champ vertical retarde pour produire ledit
conserver des dchantillons representant L in- signal d'adresse de lecture
et la debut dudit      tervalles de ligne horizontale dudit signal video
second intervalle de temps est retard4 de la  is   de donn~es
echantillonnees, ledit moyen de quantite de temps represente par ledit
nombre      memoire etant configure pour conserver des preddtermine
d'intervalles de ligne horizontale    echantillons representant l'un
desdits interval- par rapport au debut dudit premier intervalle      les de
ligne horizontale dudit signal video de de temps.
donnees 4chantillonn~es dans un groupe d'414- 20      ments de memoire
ayant une valeur commune 4. Circuit solon la revendication 3 caracterisd en
d'adresse de ligne et etant sensible a un si- ce quo:
gnal d'adresse de ligne d'ecriture pour enre- ladite image video agrandie
est augmentee       gistrer les intervalles de ligne horizontale des en
dimension d'un facteur deux dans la direc-      echantillons fournis par
ladite source ot sensi- tion verticale par rapport & ladite image non   25
ble a un signal d'adresse de ligne de lecture agrandie;
pour fournir les echantillons selectionnes parmi chacun des intervalles de
champ dudit si-      les 4chantillons stockes ayant une valeur com- gnal
video comprend L intervalles de ligne         mune d'adresse de ligne;
horizontale des echantillons qui sont stockes          un moyen de generer
un signal d'adresse dans les M 4lments de memoire pour les   3o       de
ligne d'4criture couple audit moyen de me- 



echantillons dudit moyen de memoire, oO L est      moire et sensible audit
signal de synchronisa- un entier positif inferieur & M ; et
tion ligne horizontale et audit signal de synch- le signal de
synchronisation champ vertical     ronisation champ vertical non retarde
pour ge- retarde par ledit moyen de sdparation des si-      nerer ledit
signal d'adresse de ligne d'ecriture gnaux est retarde d'une quantite de
temps   35     qui conditionne ledit moyen de memoire pour sensiblement
egale & la quantite de temps          stocker L intervalles de ligne
horizontale des representee par U2 intervalles de ligne hori-
echantillons foumis par ladite source pendant zontale dudit signal video
par rapport au signal   un intervalle de champ defini par ledit signal de
synchronisation champ vertical non retard6.     de synchronisation champ
vertical non retarde 40 5. Circuit selon la revendication 1 caracterise en
un moyen de gendrer le signal d'adresse ce quo:
de lecture, sensible audit signal de synchroni- ladite source du signal
video de donnees        sation ligne horizontale et audit signal de
echantillonnees represente une image non           synchronisafton champ
vertical retarde pour agrandie, ledit signal video incluant une corn-  45
generer ledit signal d'adresse de ligne de lec- posante de signal de
synchronisation ligne ho-     ture qui conditionne ledit moyen de memoire
rizontale qui d6finit les intervalles de ligne hori-  pour fournir K
intervalles de ligne horizontale zontale successifs dudit signal video et
une       des 4chantillons pendant un intervalle de composante de
synchronisation champ vertical       champ defini par ledit signal de
synchronisa- qui definit les intervalles de champ successifs  so  tion
champ vertical retard6 oO K est un entier dudit signal video, oO chacun
desdits interval-    positif inferieur a L ; et les de champ vertical
inclut L intervalles de          un moyen de traitement des signaux, cou-
ligne horizontale des echantillons ob L est un     ple audit moyen de
memoire et sensible aux K ontier positif:
intervalles de ligne horizontale des echantillons un moyen de separation
des signaux,  5s         foumis pour g6nerer ainsi L intervalles de ligne
couple a ladite source pour separer ledit signal   horizontale des
echantillons d'un autre signal de synchronisation ligne horizontale et
ledit      video de donnees echantillonnees reprdsentant signal de
synchronisation champ vertical dudit     une image agrandie. 16    31
EP 0 287 331 Bi                     32     H*ll               /I III/ 6.
Circuit selon la revendication 5 caractdris4 en ce que: ladite image viddo
agrandie est accrue en dimension d'un facteur 2 dans la direction ver-
ticale par rapport a ladite image non agrandie;   5 et le signal de
synchronisation verticale retar- dd fourni par ledit moyen de separation
des signaux est retarde d'une quantite de temps sensiblement 4gale & la
quantit4 de temps   10 reprdsentde par L/2 intervalles de ligne hori-
zontale dudit signal vid~o par rapport au signal de synchronisation champ
vertical non retard6. 15 20 25 30 35 40 45 50 55 17    


