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quential fields. This method may produce "still" images that seem to
vibrate at the field display The present invention relates to circuitry for
frequency due to interfield motion between the two one field of video
signals to develop  stored fields. two fields, constituting one frame, of
signals repre-   5  Another method of developing two fields is senting a
compressed image.                         disclosed in GB-A-2151431 which
utilizes one field U.S. Patent US-A-4,652,908 (which is equiv-     of the
original signal for one field of the still picture alent to EP-A-0 196
826), entitled "Filtering System  and derives lines of the second still
picture field For Producing A Reduced Resolution Video Im-       from the
first by averaging (interpolating) lines age", relates to a television
receiver which includes  10  about the first field lines. circuitry for.
displaying an image derived from an    The present invention is embodied in
circuitry auxiliary source as a reduced-size Inset in an im-  for
generating two distinct fields of samples, repre- age. derived from a main
source. This feature Is   senting one frame of a compressed video Image,
commonly known as picture-within-a-picture or pix-   from one field
interval of the original video signal in in-pix. in the system described in
the referenced   15  a manner by which resolution problems such as patent
application, the auxiliary signal Is separated  ailasing are reduced. A
portion of the circuitry, Into its luminance and color difference
signal'com-  which is responsive to a first group of samples ponents. Each
of the components is processed by     representing a predetermined number
of horizontal horizontal and vertical antialiasing. filters to reduce  line
intervals of the original signal, generates sam- tortion in the displayed
image which may occur  20  pies representing one horizontal line interval
of a when the signal is subsampled. The signals pro-     first field of the
compressed image. Another portion vided by the horizontal antialiasing
filters are sub-  of the'circuitry is responsive to a second group of
sampled In the horizontal direction using separate  samples, representing a
predetermined number of subsampling circuitry. Vertical subsampling, how-
horizontal line intervals that are offset from those ever, is performed as
a part of the vertical an-  25  represented by the first group of samples,
and tialiasing filters. The filtered and  subsampled sig-  generates
samples representing one horizontal line nals are stored in an' auxiliary
field memory as they  interval of a second field of the compressed image.
are produced. These signals are read from the memory, synchronous with the
display of the main   In the drawings: image so the the auxiliary Image may
be dis-  so played as a coherent inset in the main image           FIGURE 1
is a block diagram of a video signal display.
processing system which includes circuitry for pro- It may be desirable to
freeze the inset image,  viding a frozen Image developed from an auxiliary
for example, as a part of a television directory   signal as an inset in
the main image. display. In a display of this type, still inset images   35
FIGURE 2 is a block diagram of a two-field from a relatively large number
of different channels  vertical interpolating circuit, incorporating an em-
(i.e. 9 or 12) are Sequentially displayed, allowing  bodiment of the
present Invention, which may be the viewer to determine which programs are
being    used in the video signal processing system shown (err)by the
respective channels without having    in FIGURE 1. to manually switch the
receiver between the var-  40   FIGURE 3 is a graphical presentation of
lines ious channels. Since the reduced-size still images  of samples of the
original and compressed image derived from the various signals may be
displayed   signals that is useful for explaining the operating for a
number of field periods, it is desirable to store  principles of the
present invention. two fields or one frame of video signal for each of
In the drawing, broad arrows represent busses the  inset images. A display
of this type takes   45  for multiple-bit parallel digital signals. Line
arrows of the interlaced scan in a standard     represent connections
conveying analog signals or 4O  receiver to retain vertical resolution in
the  single bit digital signals. Depending on the pro- reduced-size Image.
An image composed of two          cessing speed of the devices,
compensating de- different field images may have, as much as twice  lays
may be required in certain of the signal paths. the vertical resolution of
an image formed by dis-  60   One skilled in the art of digital signal
processing playing a single field twice.                       circuit
design will know where such delays are One method of developing two fields
which       needed in a particular system. may be displayed as a single
still frame. would be     In the video signal processing system shown in to
increase the size of the memory used in the      FIGURE 1, a source of main
composite video sig- referenced patent application So that one frame of  55
nal 10, provides the main video signal to synchro- video signals is stored
at all times. A still image  nizing signal separation circuitry 12. The
circuitry would then be provided by alternately displaying    12 separates
the vertical and horizontal synchroniz- the. compressed signals developed
from two se-     ing signal components from the main composite 2    
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provides these components as    frequency, f c, of the color subcarrier
signal, and the  respective signals MVSYNC and MHSYNC.          which may
be locked in phase to the color syn- These signals are used by the
circuitry shown in  chronizing burst signal component of the auxiliary
FIGURE 1 as set forth below. The signals provided  composite video signal.
by  the  source  10  are  also  applied  to   6       The auxiliary
composite video signal provided luminance/chrominance. separation circuitry
14. The  by the source 30 is applied to an analog to digital circuitry 14,
which may, for example, include a   converter (ADC) 34 which develops
digital samples comb filter, separates the luminance signal compo-
representing the auxiliary video signal at instants nents and chrominance
signal components from      determined by the clock signal, OK. The sampled
the main composite video signal. The luminance  10  data video signal
provided by the ADC 34 is ap- signal components provided by the separation
cir-  plied to a luminance/chrominance separation filter cultry 14 are
applied to a luminance processor 16  system, 36. The filter system 36 may,
for example, which may, for example, Include circuitry for peak-  Include a
low-pass filter for separating the lumi- ing the high frequency luminance
components and   nance signal components, and a band-pass filter for
adjusting the signal to change the brightness  15  for separating
chrominance band signal compo- and contrast of the main image. The
processed     nents from the auxiliary video signal. The low-pass luminance
signal, Ym. provided by the luminance   filter may, for example, have a
frequency response processor 16 is applied to a conventional matrix 19.
characteristic passband from 0 to 1 MHz. In this The chrominance signal
developed by the sep-   example, the low-pass filter acts as a horizontal
tarator circuitry 14 Is applied to a chrominance   20  antialiasing filter
reducing: the bandwidth of the processor 18. The processor 18, may, for
example  frequency spectrum of the luminance signal to be separate the
chrominance signal into its in-phase (I  less than the Nyquist limit
frequency of the sub- m) and quadrature phase (a m) color difference
sampled luminance signal. The band-pass filter signal components and
correct the separated color  used to separate the chrominance band signal
difference signal components for hue and satura-  25  components from the
auxiliary video signal may, tion. The processed color difference signals I
m and  for example, have a frequency characteristic pass- Q m are applied
to the matrix circuitry 19. Matrix  bandwidth of 1 MHz centered about the
frequency circuitry 19, which may be. of conventional design,  of the color
subcarrier signal. This band-pass filter combines the main luminance signal
Y m and the    also acts as an antialiasing filter, since, when the main
color difference signals I  and 0 m to de-  30  reduced-bandwidth
chrominance band signal is de- velop signals R m, G m and B representing
the    modulated, color difference signals having a band- respective red,
green and blue primary color signal  width of 500 KHz will be obtained.
These reduced- components of the main image. The signals R m, G  bandwidth
color difference signals may be subsam- and B m are applied to a
multiplexer 20, which,  pled by the subsampling circuitry to have a sam-
under control of the multiplexer control circuitry 22,  35  pling frequency
of approximately f e without in- substitutes auxiliary primary color
signals R A, G A  troducing aliasing distortion in the reproduced aux- and
B Afor the respective main primary color sig-  iliary image. nals R m, Gm
and P mas appropriate, to display the    The  luminance  signal provided
by  the compressed auxiliary image as an inset in the main
luminance/chrominance separation filter 36 is ap- image. The multiplexer
control circuitry 22 is re-  40  plied to subsampling circuItry 37 which
selects one sponsive to the signals MVSYNC and MHSYNC         of every
three samples of the luminance signal to provided by the synchronizing
signal separation   provide a signal having a sampling frequency sub-
circuitry 12 to substitute the auxiliary primary color  stantially equal to
fc. signals for the main primary color signals during a   The subsampled
luminance signal is applied to predetermined portion of each of a selected
group   45  a two-field interpolator 40 which includes an em- of horizontal
line intervals of the main image.     bodiment of the present invention.
FIGURE 2 Is a To generate the auxiliary primary color signals,  block
diagram of a two-field interpolator suitable for a source of auxiliary
composite video signal 30    use as the interpolator 40. This two-field
Interpola- applies auxilary video signal to synchronization  tor averages
successive horizontal line intervals sinal separation and clock signal
generating cir-  50  from one field of the subsampled luminance signal
cuitry 32. The circuitry 32 separates the horizontal  to develop samples
representing horizontal line in- and vertical synchronizing signal
components from  tervals of the luminance signal for two successive the
auxiliary video signals and provides these sig-  fields, A and B, of the
compressed image. The nal as the respective signals AHSYNO and AV-
Interpolator includes two circuits 200 and 280, SYNC to the video signal
processing system as set  55  which develop samples for field A and for
field B forth below. The circuitry 32 also includes circuitry
respectively. The samples for both fields are pro- which develops a clock
signal CK that may, for    vided via the output signal Y. The interpolator
also example, have a frequency of 3fc, three times the  provides a memory
enable signal, ME y, and a field 3    
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Y, which indicate when the  by eight and applies the resulting samples to
the signal Y conveys valid data and to which field the  input port, Do, of
the multiplexer 230. The Input data belongs. respectively.
port, Di, of the multiplexer 230, is coupled to a In the circuitry 200 of
FIGURE 2, the subsam-   source of constant value 242 which provides a pled
luminance.signal, Y. provided by the subsam-   5   digital constant value,
for example, zero. The mul- pling circuitry 37, is applied to the input
terminal,  tiplexer 230 is conditioned by the counter 250 to Do, of the
multiplexer 210 and to a sample multi-  couple the samples applied to its
Do, D1 and D2 plier 212. The multiplier 21a scales the sample   input ports
to its output port, when the value of the value; applied to its input port
by a factor of four.  signal provided by the counter 250 is 0, 1 and 2, The
samples provided by the multiplier 212 are  io  respectively. The output
port of the multiplexer 230 applied to one input port of an adder 214. The
is coupled to the Input port of the 1-H delay ele- other input port of the
adder 214 is coupled to   ment 240. The delay element 240, which may be
receive samples from a 1-H delay element 218.     Identical to the delay
element 218, contains a suffi- The output samples of the adder 214 are
applied to  cient number of storage cells to hold samples a divider 216
which divides the sample applied to  15  representing one horizontal line
interval of the sub- its input port by eight. The samples provided by
sampled luminance signal, Y. The output port of the divider 216 are applied
to the input port, D1, of  the 1-H delay element 240 is coupled to the
multi- the multiplexer 210. The input port, D2, of the   plier 236, as set
forth above, and to one input port multiplexer 21Q is coupled to a constant
value    of the adder 244. The other input port of the adder 220 which
provides a digital value, for ex-  20  244 is coupled to receive the
subsampled lumi- ample, zero. The multiplexer 210 is controlled by a  nance
signal, Y, scaled by a factor of one-eighth in module 3 counter 250 which
counts pulses of the   the divider 246. The output signal provided by the
auxiliary horizontal synchronizing signal AHSYNC.  adder 244, which is the
output signal of the cir- When the value provided by the counter is 0, 1
and  cuitry 260, is applied to the input port, D1, of the 2, the
multiplexer 210 is conditioned to provide the   25  multiplexer 254.
signals applied to the respective input ports Do, Di,  The signal provided
by the modulo 3 counter and D2 at its output port. The signal provided by
250 is also applied to control circuitry 252 which the multiplexer 210 is
applied to the 1-H delay   generates the memory enable signal, ME y, and
the element 218. The delay element 218 may be, for     field identification
signal, FID y. The memory en- example, a shift register having a sufficient
number  30  able signal, ME y is a logic one when the signal of storage
cells to hold one horizontal line Interval  provided by the counter 250 has
a value of 1 or 2 of the subsamplpd luminance signal. The delayed  and is a
logic zero when the signal provided by the signal provided by the delay
element 218 Is ap-   counter 250 has a value of 0. The signal FID y is
plied to the adder 214, as set forth above, and to  logic one and logic
zero when the signal provided one input port of an adder 222. The
subsampled   35  by the counter 250 has a value of 1 and 2, respec-
luminance signal, Y. i sequentially multiplied by  tively. three and
divided by eight in the multiplier 224 and  The circuitry 200 operates as
follows. When divider 226, respectively. The output signal of the  the
value of the signal provided by the counter 250 der 226 is applied to the
second input port of    is 0, the subsampled luminance signal, Y, is coup-
the adder 222. The signal developed by the adder  40  led to the 1-H delay
element 218 by the mul- 222, which is the output signal of the circuitry
200,  tiplexer 210. After one horizontal line period, the is applied to the
input port, D2. of a multiplexer  counter value changes to 1 and the
samples from 254. The multiplexer 254 is conditioned to provide  the delay
element 218 are added, to four times the either a null value, the signal
provided by the   luminance signal, Y. from the next successive line
circulator  260,or the signal provided by the circuitry  45  in the adder
214. The resultant samples are divided the value of the signal provided by
the    by eight in the divider 216 and stored in the 1-H 250 is o,1,and
2,respectively.                    delay element 218. During the next
successive line In the circuitry 260,  the subsampled luminance  interval,
the value provided by the counter 250 is 2, Y is to applied to the input
terminal, D2, of a  and the samples from the 1-H delay element 218,
multiplexer 230,and to a multiplier 232. The multi-  50  which represent a
weighted average of samples plier 232 scales the sample values applied to
its   from the two previous horizontal line periods, are input port by a
factor of four. The output samples  added to the luminance samples, Y. from
the cur- of the multiplier 232 are applied to one input port  rent
horizontal line period (scaled by 3/8) in the of an adder 234, the other
Input port of which is  adder 222. Assigning the labels Li, L2, and L3 to
coupled to receive samples from a 1-H delay ele-  55  the three successive
line intervals of luminance ment 240, scaled by a factor of 3 by the
multiplier  signal described in the foregoing discussion. The 236. The
samples provided by the adder 234 are   line of samples, L A. provided by
the adder 222, applied to a divider 238 which divides the samples  when the
value of the counter 250 Is 2, Is de- 4    
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display, synchronous with the main video signal. It will be appreciated by
one skilled in the art of (err)            designing digital television
circuitry that the main video signal, used for a multi-picture television
di- A similar analysis of the circuitry 260 will show that   5   rectory
display, may include internally generated the line of samples L , provided
by the adder 244  synchronizing signals. When the Inset image is when the
output signal of the counter 250 is 1, may  frozen, the samples
representing field A are read be described by the equation:
and displayed during one field interval of the main video signal and the
samples representing field B (err)       10  are read and displayed during
the next successive field interval of the main video signal. Thus, the
where L4 and L5 are labels assigned to the two    fields A and B of the
compressed image are dis- successive lines following line L3.
played in a normal Interlaced manner. This se- FIGURE 3 is a diagram
showing the effective    quence repeats as long as the frozen image is
spatial positions of the lines of the interpolated and   15  displayed.
Since no data are written into the mem- subsampled luminance signal Y
relative to the     ory while the frozen inset image is displayed, there
lines of the subsampled luminance signal Y. These  is no potential for
conflict arising from simulta- effective positions are determined by the
weighting  neously attempting to write samples into and read factors used
to develop the interpolated samples.  samples from the memory 42. n FIGURE
3, the line A, which corresponds to the   20  When a potential for conflict
exists and the line LA of equation (1), is + of a line below line L2  inset
image Is a moving Image, however, the oper- and 3/4 of a line above line
L3. Similarly, line B1,  ations of writing data into and reading data from
which corresponds to the line L B of the equation  the memory are desirably
synchronized. Circuitry (2) is 3/4 of a line below line L3 and i of a line
which synchronizes the reading and writing of a above L4. This relative
spacing is the same spac-  25  memory for a pix-in-pix display system  is
de- ing that is used when the lines, which are effec-  scribed  in the
above-referenced  U.S. Patent tively vertically subsampled in a one to
three ratio,  4,652,908. are displayed in the inset image. In addition to
The samples provided by the memory 42 are generating lines of luminance
samples which are   applied to a digital-to-analog converter (DAC) 52
spatially correct in the reproduced image, the cir-  30  which generates an
analog signal, Y A. representing cultry 40 acts as an antialiasing filter
(i.e. a vertical  the subsampled and interpolated luminance sam- low-pass
filter) reducing aliasing distortion which  pies of the auxiliary signal.
This signal is applied to may arise from vertical subsampling. The lines of
a matrix 58. The other two input signals applied to samples are low-pass
filtered in the vertical direc-  the matrix are analog versions of
subsampled and tion since three consecutive lines of Input samples   35
Interpolated color difference signals I A and Q A- are combined in a
weighted average to produce     These signals are developed from the
chrominance one line of output samples.                       samples,
C.      provided     by      the Referring to FIGURE 1, the interpolated
and    luminance/chrominance separation filter system 36, subsampled
luminance signal, Y, and the memory    by the circuitry described below.
enable and field identification signals ME y and FID   40  The chrominance
samples, C. are applied to a Y respectively, provided by the two-field
interpolator  chrominance signal demodulator 38 which may. for 40 are
applied to the luminance frame memory 42.  example, synchronously
demodulate the sampled The memory 42 is controlled by the signals ME y
data chrominance band signals to generate the and FID y and by the
auxiliary vertical and horizon-  baseband in-phase, 1, and quadrature
phase, Q, tal synchronization signals AVSYNC and AHSYNC,  45  color
difference signals. The signals I and Q are to store the samples of the
signal Y  applied to respective subsampling circuits 39 and only when they
are  valid (err) and in the    41 which subsample the respective color
difference appropriate field (err) The address       signals in a one to
three ratio. The samples pro- counter of the memory 42 may, for example, be
vided by the respective subsampling circuits 39 resset by the signal AVSYNC
and incremented by   50  and 41 are applied to the two field interpolators
44 signal FID providing the most significant bit of the  Each of the
interpolators 44 and 48 may be address value. Operating in this manner, the
mem-  identical to the interpolator 40, described above, in ory 42 stores
the subsampled and interpolated     reference to FIGURES 2 and 3. The
operation of luminance samples, Y, in the proper sequence and   55  the
interpolating filters 44 and 48 is the same as in separate fields as they
are produced. The mem-  described above. However, there is an added ory 42
is also controlled by circuitry (not shown)  benefit to using the
interpolation filter as shown in which reads the samples from the. memory
for       FIGURE 2 to process color difference signals. As 5    9
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set forth above, the chrominance signal, C. pro-    successive lines of the
subsampled signal to gen- vided by the luminance/chrominance separation
fil-   erate an interpolated line for the field A and the system 36 is a
chrominance band signal and is     next pair of successive lines of the
subsampled . . refore not a pure chrominance signal. The signal  signal to
generate the corresponding interpolated C may contain luminance signal
components which    5   line for the field B. happen to have frequencies
within the band of frequencies passed by the chrominance band-pass
Claims filter component of the filter system 36. This lu- minance signal
contamination of the chrominance      1. Television signal processing
circuitry for devel- signal is approximately the same in any two suc-   10
oping an output video signal representing a cessive horizontal line
intervals. When the chromin-    compressed image derived from one field in-
ance signals are demodulated the polarity of the        terval of an input
video signal, and including contaminating luminance signal reverses from
the        means for processing the one field interval of line to line
since the phase of the demodulating        said input video signal to
generate first and subcarrier reverses from  line to line. Thus, the   15
second field intervals of said output video sig- luminance signal
components can be substantially        nal, said processing means
comprising: eliminated by averaging successive lines. The               a
source (Y) of sampled data signal, for weighted averages of three
successive lines de-         providing samples representing successive
scribed by the equations (1) and (2) have approxi-     horizontal line
intervals of the one field interval Ately the same effect as an unweighted
average   20   of said input video signal; of two successive lines.
Accordingly, the luminance         first sample scaling and combining means
signal contamination of the signals I' and Q pro-       (200,250,254),
coupled to said source of sam- vided by the two-field interpolators 44 and
48 may      pled data signal and responsive to the samples be substantially
less than the luminance signal         provided thereby during N successive
horizon- contamination of the input signals I and a.     25      tal line
intervals, for developing samples repre- The subsampled and interpolated
color differ-        senting one horizontal line interval of the first ence
signal I' and the memory enable and field          field interval of said
output video signal, where identification signals ME, and FID provided by
the     N is an integer greater than 1; and interpolator 44 are applied to
the color difference         second sample scaling and combining signal
frame memory 46. Likewise, the subsampled   30   means (260,250,254),
coupled to said source and interpolated color difference signal Q' and the
of sampled data signal and responsive to the memory enable and field
identification signals ME       samples provided thereby during M
successive Q and FID Q are applied, by the two field interpola
horizontal line intervals, for developing sam- tor 48, to the color
difference signal frame memory     pies representing one horizontal line
interval of 50. The memories 46 and 50, which may be iden-   35     the
second field of said output video signal, tical to the luminance signal
frame memory 42,          where M is an integer greater than 1. described
above, store samples representing two successive fields of the color
difference signal     2. The circuitry set forth in Claim 1 characterized
,mponents of the compressed auxiliary image.           in that the samples
in the first horizontal line The digital signals provided by the memories
46   40    interval of said N successive line intervals are and 50 are
converted to analog signals I A and Q A      displaced in time from the
corresponding sam- by the DAC's 54 and 56 respectively. The signals I
pies in the first horizontal line interval of said A and 0 A are applied to
the matrix circuitry 58, as    M successive line intervals by not more than
set forth above. The matrix circuitry 58 processes      two line intervals.
these colar difference signals and the luminance   45 signal Y A to produce
the signals R A. G A and B A.  3. The circuitry set forth in Claim 1 or 2
char- the respective red, green and blue primary color         acterized in
that said means for developing signals that represent the compressed
auxiliary im-     samples constituting one horizontal line interval age.
These signals are substituted for portions of      of said first field
interval of said output signal the main primary color signals R m. G m and
B m.  50    includes: to generate the pix-in-pix display.
sample multiplying means for scaling the While the system described herein
uses a one-        samples provided by said source of sampled to-three
subsampling ratio, it is contemplated that     data signal during the
respective horizontal line the invention may be practiced in video signal
intervals of said N successive horizontal line processing circuitry which
use other subsampling   55   intervals by respective scale factors from a
ratios. For example, if a one-to-four subsampling       first group of
scale factors to produce cor- ratio were used, the averaging circuitry used
in the    responding scaled samples; and two field interpolator may average
a first pair of          means for combining the corresponding 6    (err) 
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forth above, the chrominance signal, C, pro-    successive lines of the
subsampled signal to gen- vided by the luminance/chrominance separation
fil-    orate an interpolated line for the field A and the system 36 is a
chrominance  band signal and is   next pair of successive lines of the
subsampled wherefore not a pure chrominance signal. The signal  signal to
generate the corresponding interpolated C may contain luminance signal
components which.  5   line for the field B. happen to  have  frequences
within the band of frequencies passed by the chrominance band-pass
Claims filter component of the filter system 36. This lu- minance signal
contamination of the chrominance     1. Television signal processing
circuitry for devel- signal is approximately the Same in any two suc-  10
oping an output video signal representing a cessive horizontal line
Intervals. When the chromin-   compressed image derived from one field In-
ance signals are demodulated the polarity of the        terval of an input
video signal, and including contaminating luminanc signal reverses from the
means for processing the one field interval of line to line since the phase
of the demodulating       said input video signal to generate first and
subcarrier reverses from  line to line. Thus, the   15  second field
intervals of said output video sig- luminance signal components, can be
substantially      nal, said processing means comprising: eliminated by
averaging successive lines. The              a source (Y) of sampled data
signal, for weighted averages of three succesive lines de-        providing
samples representing  successive scribed by the equations (1) and (2) have
approxi-     horizontal line intervals of the one field interval tely the
same effect as an unweighted average   20    of said input video signal; of
two successive lines. Accordingly, the luminance        first sample
scaling and combining means signal contamination of the signals I' and Q'
pro-     (200,250,254), coupled to said source of sam- vided by the
two-field interpolators 44 and 48 may     pled data signal and responsive
to the samples be substantially less than the luminance signal
provided thereby during N successive horizon- contamination of the input
signals Iand Q.    25      tal line intervals, for developing samples
repre- The subsampled and interpolated color differ-     senting one
horizontal line interval of the first once signal i and the memory enable
and field          field interval of said output video signal, where
identification signals ME, Ind and provided by the    N is an integer
greater than 1; and interpolator 44  are applied to the color difference
second sample scaling and combining signal frame memory 46. Likewise, the
subsampled   30   means (260,250,254), coupled to said source and
interpolated color difference signal Q' and the    of sampled data signal
and responsive to the memory enable and field identification signals ME
samples provided thereby during M successive Q and FId   are applied, by
the two field interpola   horizontal line intervals, for developing sam-
tor 48, to the color difference signal frame memory    ples representing
one horizontal line Interval of 50. The memories 46 and 50, which may be
iden-  35     the second field of said output video signal, tical to the
luminance signal frame memory 42,         where M is an integer greater
than 1. described above, store samples representing two successive fields
of the color difference signal    2. The circuitry set forth in Claim 1
characterized mponents of the compressed auxiliary image.           in that
the samples In the first horizontal line The digital signals provided by
the memories 46   40   interval of said N successive line intervals are and
50 are converted to analog signals I A and Q A    displaced in time from
the corresponding sam- by the DACs 54 and 56 respectively. The signals I
pies in the first horizontal line interval of said A and Q A are applied to
the matrix circuitry 58, as   M successive line Intervals -by not more than
set forth above. The matrix circuitry 58 processes     two line intervals.
these color  difference signals and the luminance   45 to produce the
signals RA, G A and B A,    3  The circuitry set forth in Claim 1 or 2
char- the respective red, green and blue primary color         acterized in
that said means for developing signals that represent the compressed
auxiliary im-    samples constituting one horizontal line interval age.
These signals are subtituted for portions of    of said first field
interval of said output signal the main primary color signals R m, G m and
B m,  50    includes: to generate  the pix-in-pix display.            .
sample multiplying means for scaling the While the system  described herein
uses a one-          samples provided by said source of sampled to-three
subsampling ratio,it is contemplated that     data signal during the
respective horizontal line the invention may be practiced in video signal
intervals of said N successive horizontal line processing circuitry which
use other subsampling   55   intervals by respective scale factors from a
ratios. For example, if a one-to-four subsampling       first group of
scale factors to produce cor- ratio were used, the averaging circuitry used
in the   responding scaled samples; and two field interpolator may average
a first pair of         means. for combining the corresponding    11
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scaled samples of each of the horizontal line         nal; and intervals of
said N successive horizontal line           means, coupled to said source
of sampled intervals to provide the samples constituting         data
signal, for combining samples provided the one horizontal line interval of
said first field  thereby representing a second horizontal line interval of
said output signal; and          5        interval of said input video
signal with respec- said means for developing samples con-            tive
samples provided by said first sample stituting one horizontal line
Interval of said sec-   storage means in a first predetermined propor- ond
field interval of said output signal Includes:   tion; and sample
multiplying means far scaling the             said means for generating
samples repre- samples provided by said source of sampled   10
senting one horizontal line interval of the sec- data signal during the
respective horizontal line     ond field Interval of said output video
signal intervals of said M successive horizontal line       includes:
intervals by respective scale. factors from a            second sample
storage means, coupled to second group of scale factors to produce cor-
said source of sampled data signal, for storing responding scaled samples;
and              15       samples representing a third horizontal line
means for combining the corresponding             interval of said input
video signal; and means, scaled samples of each of the horizontal line
coupled to said source of sampled data signal intervals of said M
successive horizontal line       for combining samples representing a
fourth Intervals to provide the samples constituting         horizontal
line interval of said input video sig- the one horizontal line interval of
said second   20  nal with respective samples provided by said field
interval of said output signal.                 second sample storage means
in a second predetermined proportion. 4. The circuitry set forth in Claim 3
characterized in that the numbers of samples in said respec-
Revendlcatlorns tive N and M successive horizontal line inter-  28 vals of
samples are substantially equal; and      1. Montage de traitement de
signaux de ttdvvi- the scale factors: in said first group of scale   sion
pour ddvelopper un signal viddo de sortie factors differ from the
corresponding scale fac-     reprdsentant une image comprimee d6rivte tors
in said second group of scale factors.           d'un intervalle d'une
trame simple d'un signal 30      vidEo doentrde et comportant un moyen pour
le S. The circuitry set forth! in Claim 4 characterized     traitement d'un
intervalle d'une trame simple in that said N successive horizontal line
Inter-      dudit signal viddo d'entrde afin de produire des vals ineludes
three line intervals;                   premier et second intervalles de
trame dudit said M successive horizontal line intervals       signal vidEo
de sortie, ledit moyen de traite- includes three line intervals, wherein
the sam-   3s  ment comprenant: pies of the first horizontal line interval
of said       une source (Y) d'un signal de donnde M successive horizontal
line intervals is dis-       echantillonnd, pour produire. des echantillons
placed in time by two horizontal line intervals      repr~sentant des
intervalles horizontaux suc- from the corresponding samples In the first
cessifs de l'intervalle d'une trame simple dudit horizontal line interval
of said N successive   40    signal vidEo d'entrde; horizontal line
intervals;                               un premier moyen de calibrage et
de com- the scale factors in said first group of scale    binaison
d'6chantillons (200, 250, 254), couplE factors are one-eighth, one-half and
three-           & ladite source du signal de donnde Echantil- eighths.
respectively; and                            lonnde et r~pondant aux
dchantillons ainsi pro- tiw. scale factors in said second group of   45
duits pendant N intervalles successifs de ligne i   factors are thr
epighths, one-half and           horizontale pour developper des
Echantillons - ofl~hth, respwnively.
reprdsentant un intervalle d'une ligne horizon- tale dans le premier
intervalle d'une trame 'S  The drwitry spt fith in Claim 1 characterized
simple dudit signal video de sortie, oC N est -in tet
80       un nombre entier supdrieur   1; et maid means for generating
samples repre-              un second.moyen de calibrage et de com-
se'rUliwgonO horigontal fine Interval of the first    binaison
d'dchantillons (260, 250, 254) coupid field interval of said output video
signal in-        a ladite source du signal de donnde dchantil- cludes;
lonnde et rtpondant aux Echantillons ainsi pro- first sample storage means,
coupled to   56       dults pendant M intervalles horizontaux suc- said
source of sampled data signal for storing        cessifs pour ddvelopper
des Echantillons re- samples provided thereby representing a first
prdsentant un intervalle d'une ligne horizontale horizontal line interval
of said input video sig-     de. Ia seconde trame simple dudit signal vid~o
7    13                 EP0263 670 B1                       14       !
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d.e setie, obi M est un nombre entier supdrieur      pe de facteurs de
calibrage different des fac- ii1.
teurs correspondants de calibrage du second groupe de facteurs de
calibrage. Y  Mont*, e so-on la reveneieation 1 caractdrisd en ee qoj  lee
6chgntillons Oku premier Interval-.   5   6. Montage solon la revendication
4 caractdrisd lo d'uno igne horiaont* dhdits N intervalles        on co quo
suces.slf- oint d6pilS clans le temps par                les N intervalles
horizontaux successifs rapport aux 6ehsntillens correspondants du
comprennent trois intorvalles horizontaux; premier Intervallo d'une ligno
horizontal. des-         les M  intervalles horizontaux successifs dits M
intervalleo suqgseiN do pas plus de o         comprennent trois intervalles
horizontaux, les deux intervallo$ lurino lgno.
dchantillons du premier Intervalle horizontal des M intervalles horizontaux
successifs etant 3  Montage olon I, revoncicatton 1 ou 2 caracte-
deplacts dans le temps do deux intervalles ried on que le4it myoen pour
developper des          horizontaux par rapport aux dchantillons cor-
dchantillons eonstituant un intervalle d'une II-  1s  respondents dans le
premier intervalle horizon- gne horizontale dudit premier Intervalle d'une
tel desdits N Intervalles horizontaux successifs trame simple du signal de
sprtie comporte: un moyen de multiplieatlen dedchantillono           les
facteurs de callbrage dudit premier pour calibror les dehontIllpne produits
par ladi-    groupe de facteurs de calibrage sont de un t   te source du
signl de. iornde dchantillonnde   2o     huitieme, un demi et trois
huitlbmes, respocti- pendant des intervales hpfrlzntaux respectifs
vement; et desdits N intervalles hofizontaux successifs            les
facteurs de callbrage dudit second par dos factours respiefffse di'un
premier grou-     groupe do fecteurs do callbrage sont do trois pe de
facteurs afitn eo produire des dchanttl-       huitibmes, un dem iet un
huitifme, respective- Ions ealibris correspondants; et            26
ment. un moyon pour combiner les dchantillons calibr6.s correspondents do
chacun des inter-    6. Montage solon la revendication 1 caractdrisd6
vall.s horizontaux demdits N intervalles hofi-       en ce quo zontaux
successifs afin doe produire les dchan-         le moyen pour produire des
dchantillons tillons constituent lintervalle d'une ligne hori-  3o
representant un intervalle d'une ligne horizon- zontale didit premier
intervalle d'une trame         tale du premier intervalle d'une trame
simple simple dudit signal de sortie.; et                   du signal video
de sortie comprend: ledit inoyen pour *velopper des echantil-            un
premier moyen de stockage d'dchantil- Ions constituent un intervalle d'une
ligne hori-    lons couplE a ladite source du signal de don- zontale dudit
second :intorvalle d'une tramei  96    nse Echantillonnde pour stocker des
dchantil- simple dudit signal de ,sortie comprend:            Ions ainsi
produits reprdsentant un premier in- un rnoyen do mrultiplication
d'dchantillons      tervalle d'une ligne hofizontale dudit signal vi- pour
ealibrer les 6chantillons produits par ladi-    ddo d'entrde ; et to source
du signal do donn9.eo ohoartllonnOe-           un moyen couplE & ladite
source du signal pendant lee intervaleos horizontaux respectifs   4o  de
donnde dchantlflonnde pour combiner des desdits M  intervalles horizontaux
successifs        dchentillons ainsi produits reprdsentant un se- par des
factqurs reopttif* de calibrage d'un         cond intervelle d'une ligne
horizontale dudit second groupe dp fp,4tveurs de. calibrage afin
signal viddo d'entrde avec des dchantillons de Produire des 60hantillons
calibrds corres-        respectifs produits par ledit premier moyen de
.p.,tnts; et                                45       stockage
d'Echantillons dens une premibre : I  mj.-yon pour cmbinor les Echantillons
proportion prEddterminEs; et .: hk~ -o wreapsodonts de ochaque intervalle
ledit moyen pour produire les dchantiflons tarifu al dps M interveules
horizontaux suc-         reprdsentant un intervalle d'une ligne horizon-
pp.a$ ;tlmn bp pru  Ies 4chantillons consti-         tale dudit second
intervalle d'une trame dudit tuant tiuvtvlle. d'ung ligne. horizontale
dudit  ao  signal vid~o de sortie comprend: -second intorveale d'une trim,
simple dudit si-          un second moyen de stockage d'dchantil- gnal 0e
;0tie.                                       Ions coupld a ladite source du
signal de don- -nde Echantillonndo pour stocker des Echantil- 4. Montag.
solon la revendication 3 caractdnisd         Ions reprdsentant un troisibme
intervalle d'une on ce quo lps normbros Echantillons dons les  s5    ligne
horizontaleo dudit signal video d'entrde et N  eot M  intoervallq
horizontaux sucoessifs        un moyen couplE a ladito source du signal de
d'Echantillons sont rosi.blomont dgaux ; et          donnee echantillonnde
pour combiner des les facteure de eallbrage du premier grou-
dchantillons representant un quatribme inter- 8    15
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valle d'une ligne horizontale dudit signal viddo   zontales Z6b1enintervall
des ersten Teilbildinter- d entree avec des echantilions respectifs pro-
valls des Ausgangssignals darstellen; duits par ledit second moyen de
stockage N-'  d  '4hantillons dans une seconde proportion          eine
Abtastwert-Multiizieranordnung  zum OrSddtqrmin6e.
5       5kaiieren der Abtastwerte, welche von der Quelle far das
abgetastete Datensignal wah- PatentansprlOehe
rend der jeweiligen horizontalen Zelleninterval- le der N
aufeinanderfolgenden horizontalen 1. Fernsehaignalverarbaitungsschaltung
zum  Er-        Zeilenintervalle geliefert werden, mit entspre- zeugen
elnes Videoausgangssignals, weiches   10     chenden Skalierfaktoren aus
elner ersten Grup- ein .komprimiertes Sild darstelltb welches von      pe
von Skalierfaktoren, um entaprechende ska- einem Teilbildintervall eines
Videoelngangssi-     lierte Abtastwerte zu erzeugen; und gnals gewonnen
wurde@ einschlieBlich elner Anordnung zum Verarbeiten des einen Teilbild-
eine Anordnung zum Kombinieren der entspre- intervalls des
Videoeingangssignals zum  Er-  16    chenden skalierten Abtastwerte jeder
der hod- zeugen sines ersten und elnes zweiten Tell-         zontalen
Zeilenintervalle der N aufeinanderfol- bildintervalls des
Videoausgangssignals, mit        genden horizontalen Zellenintervalle, um
die Abtastwerte zu zeugen, die das eine horizonta- einer Quelle (Y) far ein
abgetastetes Datensi-     le Zeilenintervall des ersten Teilbildintervalls
k,    gnal zum Erzeugen von Abtasiwerten, die auf-  20     des
Ausgangssignals bilden; einanderfolgende Horizontalzeilenintervalle des
einen Teilbildintervalls des Videoeingangssi-       enthalt und daB die
Anordnung zum Erzeugen gnals darstellen;
von Abtastwerten, die ein horizontales Zeilenin- tervall des zweiten
Teilbildintervalls des Aus- einer ersten Abtastwert- Skalier- und Kombinie-
25  gangssignals bilden; ranordnung (200,250,254) , die mit der Quelle fUr
das aebgtastete Datensignal gekoppelt ist       sine
Abtastwert-Multiplizieranordnung  zum und auf die Abtastwerte anspricht,
die von die-     Skalieren der Abtastwerte, welche von der ser wahrend N
sukzessiver honizontaler Zeilen-      Quelle far das abgetastete
Datensignal wah- intervalle geliefert werden, um Abtastwerte zu   30  rend
der jeweiligen horizontalen Zeileninterval- erzeugen, welche ein
horizontales Zelleninter-     le der M  aufeinanderfolgenden horizontalen
vail des ersten Teilbildintervalls des Videoaus-    Zeilenintervalle
geliefert werden, mit entspre- gangssignals darstellen, wobei N Oine Ganze
chenden Skalierfaktoren aus einer zweiten Zahl grnBer als 1 ist; und
Gruppe von Skalierfaktoren, um entsprechende 36      skalierte Abtastwerte
zu erzeugen; und einer zweiten Abtastwert-Skaller- und Kombi- nieranordnung
(2@Oi250,RS4), die mit der Quel-     sine Anordnung zum Kombinieren der
entspre- le fOr das abgetastete Datensignal gekoppelt       chenden
skalierten Abtastwerte jeder der hod- ist und auf die Abtastwerte
anspricht, die von      zontalen Zeilenintervalle der M aufeinanderfol- ihr
wahrend M aufelnpnderfolgender horkzonta-  40   genden hofizontalen
Zeilenintervalle, um die ler Zeilenintervalle geliefert werden, um Abtast-
Abtastwerte zu zeugen, die das sine horizonta- werte zu erzeugen, die sin
Horizontalzeilenin-      le Zeilenintervall des zweiten Teilbildintervalls
tervall des zweiten Toilbildes des Ausgangsvi-      des Ausgangssignals
bilden, deosignals darsteilen, wobel M sine ganze           enth~lt. ZhI
grdfBer als 1 ist.                     46 *. .ach Anspruch 1, t~
4. Schaltungsanordnung nach Anspruch 3, da- *  ~anw~gawdnn         nach
Anspruch 1, da-             durch gekennzelchnet, daB die Anzahl den Ab-
dwci'i 9 e nnzeiehnet. daB die Abtastwerte im      tastwerte in den
Jeweiligen N und M aufeinan- e.en hor4ent en Zeilenintervali der N aufein-
derfolgenden horizontalen Zeilenintervallen von iertjnd   on dienintervalle
zeitlich in be-  6o     Abtastwerten im wesentlichen gleich sind und zUQ
auf die entsprechenden Abtastwerte im           daB die Skalierfaktoren In
der ersten Gruppe ersten horizontaien Zeilenintervall der M auf-      von
Skaiierfaktoren sich von den entsprechen- einanderfoigenden
Zeilenintervalle um  mehr         den Skalierfaktoren in der zweiten Gruppe
von als zwei Zeilenintervalle versetzt sind.            Skalierfaktoren
unterscheiden. 85 . Schaltungsanordnung nach Anspruch 1 oder 2,       5.
Schaltungsanordnung nach Anspruch 4, da- dadurch gekennzeichnet, daB die
Anordnung           durch gekennzeichnet, daB zum Erzeugen der Abtastwerte,
die sin hofi-         die N aufeinanderfolgenden horizontalen Zei- 9    17
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lenintervalle drel Zeilenintervalle enthalten; die M aufeinanderfolgenden
horizontalen Zel- Ieniturvale. drel Zollenintervnlle enthalten, wo- ,   ipe
dit Abtastworte, qes ersten horizontalen Zeilenint Ofvell; der M
aufeinanderfolgenden-  5 horizontalen Zeilenintervalle zeitlich um zwei
horiwonrlpe Zeilenintervelle beziglich der ent- spre,henden Abtastwerte im
ersten horizonta- ien Zejisnintrall der N aufeinanderfolgenden
horizoritalen Zeilonintqrvrle versetgt sind;  10 die Skalierfaktoren in
0qpr ersten Gruppe von Skalierfaktoren en Aohtel, Einhalb bzw. drel Achtel
sinl, und die Skeliehfet re n in 4er zwelten Gruppe von Skalierfaktoren
drel Aehtel, Einhalb bzw. emn   t5 Achtel sind. 6. Schaltungsanordnung nach
Anspruch 1, da- durch gekenneiochnet, daB die Anordnung zum Ergeugen von
Abtastwer-  20 ten, die oin hqprizontple   oeilenintervall des er- sten
Teilbildintervalls des Vldeoausgangssl- gnals daretellen, eine erste
Abtastwertspeicheranordnung, die mit der Quelle far dma abgetastete
Datensignal   25 gekoppelt ist, um die von letzterer gelieferten
Abtastwerte zu speichern, die ein erstes hori- zontales Zellonintervpll 1es
Videoeingangssi- gnals darstellen, und eine, mit der Quelle flr das
abgetastete Daten-   xo signal gekoppelten Anordnung zum Kombinie- ren von
Abtestwerten. die von dieser geliefert werden und ein zwpltes horizontales
Zeilenin- tervail des Videoeingangssignals darstellen, mit entsprechenden
Abtastwerten, die durch   35 die erste Abtastwertepeloheranordnung gelie-
fert werden, in  ineom  ersten vorgegebenen VerhUitnis; t > enthalt und daB
die Anordnung rum Frpqeugen von Abtastwer-  40 ten, die emn horizontal!es
Zeilenintervall des zweiten Teilbildintgrvalls deS Videoausgangssi- gnals
darstellen, eine zweit Abtcatwertspeicheranordnung, die mit dar Quelle fOr
daq abgetastete Datensignal  45 ft ist, urn Abtastwerte zu speichem, *i
@*itteS hNatriNptles Zeilenintervall des MA_arspngnsts tnrstellen, und j
mii 4r Quell fUr daus abget~aste~te ~Daten- ;iangI gebvoplte ,,ngrrung zum
Kombinie-   so ren von Abltrten, dii pin vi~erte,, horizonta- lee
Zeienlntevoil ds Videeoingangssignals daretnuan, mit entepreohanden
Abtastwerten, die dutch die zwpitp Abtptwert-Spelcheranord- nung geliefert
werden, in einem zwelten vorge-   5S gebenen Verhiitni$, enthalt. 10    


