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coring, peaking, paring as described in U.S. Pat. No. 4,245,237 of Lagoni)
for the purpose of provid- This invention relates to television apparatus
ing an optimum balance between subjective en- and particulary to apparatus
for providing scan    hancement and flicker of displayed images. conversion
of RGB format interlaced video input   5   In the aforementioned scan
conversion sys- signals  to  output signals  of non-interlaced     tems,
the video input signal is of composite form ("progressive" scan) form.
and conversion to color component (RGB) form for The advantages of
displaying an interlaced vid-  subsequent kinescope display is performed
subse- eo signal in non-interlaced or "progressive scan"  quent to speed-up
of the video signal. A scan form are well known and a number of arrange-
10  converter suitable for use with video sources of ments have been
proposed for providing such a      either composite form or RGB form is
described in scan conversion. For example, in U.S. Pat. No.     the U.S.
Patent (also assigned to the present ap- 4,415,931 entitled TELEVISION
DISPLAY WITH        plicant) of Dorsey et al. entitled VIDEO SIGNAL DOUBLED
HORIZONTAL LINES which issued Nov.         PROCESSOR  FOR PROGRESSIVE
SCANNING, 15, 1983 to R.A. Dischert, progressive scan conver-  is   NO.
4573068 issued 25th February 1986 and incor- sion of a luminance signal is
obtained by display-  porated by reference herein. In the Dorsey et al. ing
each incoming horizontal line twice thereby    system, the composite video
input signal is comb doubling the number of displayed raster lines. This
filtered, detail enhanced and converted to RGB is achieved by storing each
incoming interlaced    form prior to being time compressed to double the
line in one of two memories. As one of the memo-  20  line rate. The RGB
video input signals are coupled ries is being "written", the other memory
is read  directly to the time compression (speed-up) memo- twice thereby
providing two lines of time com-    ries without further processing. As
noted by Dorsey pressed non-interlaced video for each line of inter-  et
al., the RGB video input signal may be a com- laced video processed.
puter that internally generates RGB signals with As another example, K. H.
Powers describes a   25  high horizontal and vertical resolution and so the
progressive scan  converter in U.S. Pat. No.       vertical detail
enhancement used for processing of 4,400,719 entitled TELEVISION DISPLAY
SYSTEM       the composite video signal to overcome the effects WITH
REDUCED LINE-SCAN ARTIFACTS which             of comb filtering is not
needed when processing issued August 23, 1983, wherein the additional
the RGB format video input signal. scan lines added to the video output
signal are  30   It is recognized herein that in certain applica- obtained
by means of interpolation of the incoming  tions it may be desirable to
enhance vertical detail scan lines.
in progressive scan processors intended for use It has been recognized by
Pritchard et al. in   with video input signals of color component (RGB) US
Patent No. 4558347 issued 10 December 1985      form as, for example, where
the RGB source is of a and entitled PROGRESSIVE SCAN TELEVISION   36
relatively low vertical resolution type (e.g. a color SYSTEM  EMPLOYING
VERTICAL DETAIL EN-              camera, for example) rather than a
computer or HANCEMENT (assigned to the present applicant       some other
source of relatively high resolution and incorporated herein by reference)
that inter-   RGB video signals. polation, being essentially an averaging
process,      GB-A-2145603 discloses an example of a color tends to reduce
the vertical detail content of the   40  television signal scanned in
interlaced format being interpolated signal. In that system, a line comb
displayed in progressive scan format, wherein verti- filter is used to
provide luma-chroma separation   cal detail luminance information is
derived from the and interpolation of the luma signal prior to time
television signal and combined with the lines of compression (video
speed-up) in the converter      luminance information in progressive
format. A ver- speed-up memories. To restore the vertical detail  45  tical
detail signal is non-linearly processed and a lost by comb filtering, a
vertical detail enhancement  combining means is provided to combine a non-
signal is generated by low pass filtering the chroma  linearly processed
vertical detail signal with every output of the comb filter. The low
frequency verti-  other line of the input signal. cal detail enhancement
signal thus obtained is then    Nevertheless, further improvements are
desir- combined with the "real" (i.e., received) and the   50  able in the
enhancement of vertical detail in such interpolated lines to restore the
vertical detail lost  progressive scan processors. by comb filtering. In
accordance with one aspect of    The present invention provides interlaced
to their invention, the polarity of the vertical detail  non-interlaced
scan conversion apparatus, compris- enhancement signal is alternated from
line-to-line  ing: a signal source for providing a video input to effect
preshoot and overshoot enhancement of  55  signal manifestation
representative of an image ras- the scan converted video output signal.
Pritchard et  ter scanned in interlaced fashion at a given hori- al.
further suggest that the vertical detail signal be  zontal line rate; video
speed-up circuit means re- subjected to a non-linear transfer function
(e.g.,  sponsive to said video input signal manifestation 2    
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non-interlaced red, green and blue   condition for combining only the
vertical peaking color component video output signals of double     signal
with intermediate lines of the double line-rate said given line rate;
vertical detail signal forming  video output signals for causing the
intermediate means including a comb filter responsive to said   lines to
exhibit overshoot. video input signal manifestation for producing a   5
The invention is illustrated in the accompany- vertical detail
representative signal; and combining  ing drawings wherein like elements
are denoted by means responsive to said vertical detail representa-  like
reference designators and in which: tive signal for modifying said red,
green and blue    FIGURE 1 is a block diagram of a scan con- color
component video output signals so as to         verter embodying the
invention; exhibit preshoot and overshoot for vertical transi-  10  FIGURE
2 is a block diagram of a video speed- tions of displayed images,
characterized in that      up memory suitable for use in the converter of
said video input signal manifestation provided by     FIGURE 1; said source
comprises separated red, blue and         FIGURES 2a and 2b are signal
timing diagrams green baseband video input signals; said vertical
illustrating operation of the scan converter of detail signal forming means
comprises a color ma-  15  FIGURE 1; trix circuit for deriving a luminance
signal from said  FIGURE 3 is a block diagram illustrating a modi- red,
blue and green input signals, said comb filter  fication of the scan
converter of FIGURE 1; having an input coupled to receive said derived
FIGURE 4 is a block diagram illustrating a modi- luminance signal from said
color matrix circuit and  fication of the scan converter of FIGURE 3; and
having an output providing said vertical detail re-  20  FIGURE 5 is a
signal timing diagram illustrating presentative signal which represents
line to line     certain aspects of operation of the modified variations in
luminance level, and a non-linear pro-  scan converters of FIGURES 3 and 4.
cessor for deriving a non-linearly processed vertical  The progressive scan
converter of FIGURE 1 detail signal from said vertical detail signal; and
includes three input terminals 10, 12 and 14 for said combining means
combining both said vertical  25  receiving red (R), green (G) and blue (B)
baseband detail signal and said non-linearly processed verti-  color
component video input signals representative cal detail signal with every
other line of said red,  of an image raster scanned in interlaced fashion
at green and blue component output signals and        a given horizontal
line rate from a suitable source combining only said non-linearly processed
vertical  (not shown) such as a computer or color camera. detail signal
with intermediate lines of said red,  30   For purposes of illustration it
will be assumed that green and blue component output signals.           the
RGB signals conform to the NTSC standard The present invention is directed
to meeting    horizontal line rate and have an interlace factor of the need
for an interlaced to non-interlaced scan  2:1. The principles of the
invention are of general converter suitable for use with video input
signals  utility, however, and may be used for converting of color
component form (e.g., RGB) which pro-  35  interlaced signals of other line
rates and higher vides vertical detail enhancement inclusive of both
interlace factors to progressive scan form as will be a preshoot and an
overshoot for transitions in either  appreciated from the following
illustrative exam- sense of the luminance content of the video signals
ples. being processed.                                       Input
terminals 10, 12 and 14 are coupled via Scan conversion apparatus in
accordance with  40  respective analog-to-digital (A/D) converters 16, 18
the present invention comprises a source for pro-  and 20 to the inputs of
respective video speed-up viding first, second and third color component
sig-  memory units 22, 24 and 26. Converters 16-20 are nals representative
of an image raster scanned in  of conventional design and may be omitted in
interlaced fashion at a given horizontal line rate. A  applications where
the RGB input signals are al- video speed-up circuit means, coupled to the
sig-  45  ready in digital form. Converters 16-20 may also be nal source
means, doubles the line rate of the color  omitted in applications where
subsequent video component signals. A vertical detail signal forming
processing is done in analog rather than digital means, coupled to the
video signal source or the   form. For example, processing functions such
as video speed-up circuit means, provides a double    video speed-up (time
compression), peaking, cor- line-rate vertical detail representative output
signal.  50  ing, paring matrixing, etc. may readily be provided A
processing means, coupled to the vertical detail  by analog rather than
digital signal processing cir- signal forming means, provides a double
line-rate  cults as will be explained. vertical peaking output signal. An
output circuit      Speed-up memories 22, 24 and 26 provide the means is
provided having a first operative condition  function of doubling the line
rate of the RGB color for combining the vertical peaking and detail sig-
55  input signals supplied thereto and may be of the nals with every other
line of the double line-rate  type described in the aforementioned U.S
patents video output signal for causing the those lines to  and
applications. FIGURE 2 is exemplary of such a exhibit preshoot and having a
second operative     memory which comprises a pair of one line (1-H) 3    



5                 EP0201 245 B1 memories 200 and 202 and a source of
read/write    36, 46 and 56 are of conventional design and clock signals
204 with the read clock frequency    provide the function of converting
digital signals (e.g. 28 MHz) being double the write clock fre-    back to
analog form suitable use by conventional quency (e.g., 14 MHz). A four
section switch, in-  kinescope driver circuitry for ultimate display of the
dicated  generally  as 206, provides memory   5   scan converted signals.
input/output and clock selection. For the switch       The remaining
elements of FIGURE 1 provide position shown, memory 200 receives the write
processing in accordance with the invention for clock and the video input
signal from terminal 201  enhancing the vertical detail content of the
double while memory 202 receives the read clock (at       line-rate color
component video signals R', G' and double the write clock frequency) and
supplies a   10  B' developed by speed-up memory units 22, 24 stored video
output signal to terminal 208. The    and 26. This processing comprises
essentially switch position is changed at the incoming video   three steps.
First, a double line-rate vertical detail line rate. Accordingly, as one
line of video is stored  representative signal is formed from the RGB video
in one of memories 200 and 202, the other mem-     input signals in this
example of the invention. In ory is "read" twice thereby producing two
lines of  15  subsequent examples it will be shown how to de- output video
for each incoming line and thus dou-  rive the vertical detail
representative signal from bling the line rate and the number of lines per
field.  the double line-rate signals R', G' and B'. Second, Doubling the
line rate in this manner for video input  a vertical "peaking" signal is
derived from the signals having a 2:1 interlace factor results in video
vertical detail signal. Provisions are made for cor- output signals
(indicated by primes, R', G' and B')  20  ing and paring this peaking
signal. Finally, provi- of non-interlace or progressive scan form. The dou-
sion is made for combining the peaking and detail ble line-rate
non-interlaced signal R' is coupled to  signals with every other line of
the double line-rate scan converter output terminal 28 via a delay unit
RGB signals for inducing preshoot and for combin- 30, an adder 32, a
limiter 34 and a digital-to-analog  ing the peaking signal with
intermediate lines of the converter 36 connected in cascade. The remaining
25  double line-rate RGB signals for inducing overshoot delay units 40 and
50, adders 42 and 52, limiters  thereby enhancing vertical transitions of
the resul- 44 and 54 and converters 46 and 56 are similarly   tant R'G'B'
double line-rate color component sig- arranged for coupling signals G' and
B' to output  nals provided at terminals 28, 38 and 48. terminals 38 and
48, respectively.                     Three elements are involved in this
example of The function of delay units 30, 40 and 50 is to  30  the
invention for generating the aforementioned compensate for processing
delays in the signal     vertical detail representative signal. The first
is sim- path to be described which generates preshoot and  ply a matrix 60
which adds the digitized RGB video overshoot inducing signals which are
ultimately ad-  input signals in conventional proportions (e.g., ap- ded to
the double line rate signals R', B' and G' in  proximately .59G  + .30R  +
.11 B) to form an adders 32, 42 and 52, respectively. For this pur-  35
output signal S1 proportional to the luminance con- pose, units 30, 40 and
50 may comprise conven-     tent of the RGB input signals. Where processing
is tional data latches clocked at the read clock rate of  in analog form,
the amplitude scaling and addition the speed-up memories (e.g., 28 MHz, for
exam-     may be provided by a conventional resistor matrix. ple) with the
number of latches selected so that the  Where processing is in digital
form, the addition net delay is about equal to the net delay in gen-  40
may be performed by digital adders and the scal- erating the compensating
(peaking) signals thereby  ing may be performed by appropriate connection
ensuring proper registration of the signals added in  of the outputs of
converters 16, 18 and 20 to the adders 32, 42 and 52.
adder inputs in known manner. For example, by Limiters 34, 44 and 54
provide the function of  connecting the 6 most significant bits of signal R
preventing the output signals of adders 32, 42 and   45  and the 5 most
significant bits of signal R to an 52 from exceeding the dynamic range of
digital-to-  adder, the sum will represent R/4 plus R/8 which analog
converters 36, 46 and 56, respectively. Illus-  equals 0.375 R. This is an
adequate approximation tratively, the limiting values may correspond to the
to the desired value of 0.30 R. The remaining equivalent of zero (0) and
one-hundred (100) IRE   signals G and B are similarly scaled and added to
units or binary values of 0 and 255 where the video   so   R to generate
the luminance representative signal signals are digitized to eight-bit
resolution. Limiting  Si. is not necessary, however, in applications where
The luminance representative signal S1 is ap- the digital-to-analog
converters have sufficient dy-  plied to a comb filter (indicated generally
as 70) to namic range. Limiting may also be omitted in ap-   generate a
vertical detail representative signal S2. plications where the video
processing is done in  55  Filter 70 comprises a 1-H (one horizontal
scanning analog form and the analog circuitry has suitable  line) delay
element 72 which delays signal S1 by dynamic range to accomodate video
component        one horizontal line interval. A subtractor 74 sub- signals
having preshoot and overshoot. Converters  tracts the delayed signal from
signal S1 thereby 4    



7                EP 0 201 245 B1                    8 forming a comb filter
having response peaks at odd  number. This signal, S6, is the preshoot
inducing multiples of one half the line rate of signal S1. This  signal of
the present invention. FIG. 2A illustrates signal, S2, represents the
vertical detail content of  generation of signal S6 from signals S3 and S4
for signals R, G and B, that is, the line-to-line vari-  an assumed
transition in signal S1. Switch 88 is ations in luminance level of signals
R, G and B. A   5   operated at line rate so as to add signal S6 to the
speed-up memory unit 80, which may be identical   R'G'B' signals during the
first time each memory is to the other speed-up units 22, 24 and 26,
doubles  read thereby subtracting the vertical detail and the line rate of
the vertical detail representative  vertical peaking signal S3 and S4 from
the R'G'B' signal S2 by repeating each line as previously    signals. The
effect is as follows. The S3 signal described.
10  component "kills", so to speak, the vertical detail The double
line-rate vertical detail representa-  component of the component signal
R', B' and G'. tive signal (S3) from speed-up memory 80 is ap-   The S4
component which remains thus forces R', plied to a vertical peaking
processing unit 82 which  G' and B' to preshoot their original values by an
generates a double line-rate vertical peaking signal  amount equal to
signal S4. Switch 88 adds the S4. Unit 82 preferrably comprises a
conventional  15  vertical peaking signal S4 to signals R', G' and B'
random access memory (RAM) or a read only         on intermediate lines
thereby causing the double memory (ROM) programmed with a suitable non-
line-rate signals to exhibit overshoot equal to signal linear transfer
function for providing coring and  S4 in accordance with the invention.
This is illus- paring of the vertical detail signal S3. Suitable  trated by
the waveforms S7, R' and R' + S7 in transfer functions are described in the
previously  20  FIG. 2A. mentioned Lagoni patent. An example of a suitable
Control of switch 88 at line rate is provided by digital implementation of
processor 82 is given in  sync detector 90 which detects the horizontal
syn- U.S. Pat. 4,422,094 entitled DIGITAL SIGNAL PRO-  chronizing component
of the green signal provided CESSOR  WITH  SYMMETRICAL  TRANSFER
by A/D converter 18. An analog sync detector may CHARACTERISTIC which
issued December 20,  25  be used by connecting the detector to the input of
1983 to Lewis Jr. et al. Where coring and paring  converter 18 as indicated
by dashed lines. Regard- are not desired, unit 82 may be replaced with an
less of whether analog or digital means are used attenuator which generates
a peaking signal S4 by  for detecting horizontal sync, it is important that
simply attenutating signal S3 (e.g. dividing signal  detector 90 places
switch 88 in position A during S3 by a constant). For either choice (i.e.,
linear or  30  the first read cycle of memories 22, 24 and 26 and
non-linear processing) signal S4 represents a pre-  to place switch 88 in
position B during the second determined amplitude portion of the vertical
detail  memory read cycle. The reason is that the representative signal 83
which determines the     preshoot inducing signal (S6) differs
substantially in magnitude of the preshoots and overshoots im-
magnitude and sign from the overshoot inducing parted to the double
line-rate signals R', G' and B'.  35  signal (S4) and must be added in the
proper se- The remaining elements of FIGURE 1, namely,    quence to the
double line-rate RGB output signals. a 2's complementor 86, a switch 88,
and a sync    This is illustrated in more detail in FIGURE 2A and detector
90, in combination with adders 32, 42 and  in FIGURE 2B (where every other
line of the exem- 52, comprise an output means having a first oper-  plary
raster is indicated by a solid line and inter- ative condition for
combining the vertical peaking   40  mediate lines are indicated by dashed
lines). (S4) and vertical detail (S3) signals with every other  FIGURE 2A
provides a detailed representation line of the double line-rate video
output signals  of the foregoing described operation of the scan (R'B'G')
for causing those lines to exhibit preshoot  converter of FIGURE 1 and
additionally illustrates and having a second operative condition for com-
certain timing requirements regarding addition of bining the vertical
peaking signal with the remain-  45  the preshoot and overshoot inducing
signals to the ing (intermediate) lines of the double line-rate video
double line-rate RGB signals. Basically, the timing output signals for
causing the intermediate lines  is such that the preshoot signal S6 is
added during thereof to exhibit overshoot.                     the first
memory read operation and the overshoot Adder 84 adds signals S3 and S4
thereby       inducing signal S4 is added during the second creating a sum
signal S5 which is converted to 2's  50   memory read operation. The read
operations and complement form (signal S6) by means of con-      switch
positions are illustrated in FIGURE 2B. verter 86. As is well known, the
2's complement of   In FIGURE 2A the horizontal scale represents a binary
number is mathmetically equivalent to the  lines of video signals being
processed and the negative of the number and is formed by inverting
vertical scale represents amplitude. The luminance the number and adding
one. Accordingly, when a   55  representative signal S1 is shown for the
case 2's complemented number is added to another       where the luma
content of signals R, G and B is number, the result is subtraction of the
number   constant for the first three lines, increases for lines which has
been 2's complemented from the other    4 and 5 and then returns to its
original level for the 5    
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6-9. The comb filtered vertical de-        video speed-up circuit means
(22,24,26) tail signal S2 thus exhibits a positive value for line
responsive to said video input signal mani- 4 representing the positive
going line 3 to line 4      festation  for providing  non-interlaced  red,
transition, and represents a negative value for line    green and blue
color component video output 6 representing the negative going line 5 to
line  6   5  signals of double said given line rate; transition. After
speed-up in unit.. 80, the double       vertical detail signal forming
means line-rate vertical detail signal S3 is positive for     (60,70,82)
including a comb filter responsive to speed-up lines 5 and 5' corresponding
to the first      said video input signal manifestation for pro- and second
speed-up memory read operations              ducing a vertical detail
representative signal; (see FIG. 2B) and is negative for speed-up lines 7
10  and and 7'. The peaking signal S4 is a fraction of the
combining means (84,86,88,32,42,52) re- detail signal S3. Signal S6
represents the sum of       sponsive to said vertical detail representative
signals S3 and S4 inverted (2's complemented).          signal for
modifying said red, green and blue Signal S represents the output of switch
88 which      color component video output signals so as to is to be added
to signals R', G' and B; to form the   15  exhibit preshoot and overshoot
for vertical tran- resultant output signals R' + S7 B + S7 and G' + S7.
sitions of displayed images Note that as shown in FIG. 2B and FIG. 2A the
characterized in that: preshoot is created during each first memory op-
said video input signal manifestation pro- eration by subtracting S3+S4
whereas the over-          vided by said source (10, 12, 14) comprises
shoot is created during each second memory read   20    separated red (R),
blue (B) and green (G) operation by adding only signal S4. This obtains for
baseband video input signals; a transition in either sense of the signal as
shown        said vertical detail signal forming means for output lines 6
and 6' (FIG. 2A).                   (60, 70, 82) comprises a color matrix
circuit In FIGURE 3 the scan converter of FIGURE 1          (60) for
deriving a luminance signal (S1) from has been modified to obtain the
double line-rate  25    said red, blue and green input signals, said
luminance representative signal S3 from the double      comb filter (70)
having an input coupled to line-rate video signals R', G' and B' thereby
elimi-    receive said derived luminance signal (S1) nating the need for
speed-up memory 80. Specifi-       from said color matrix circuit (60) and
having cally, matrix 60 is coupled to the outputs of memo-     an output,
providing said vertical detail repre- ries 22, 24 and 26 rather than the
memory inputs  30    sentative signal (S2)  which represents line to and
the delay of unit 72 has been changed from 1-       line variations in
luminance level, and a non- H to 2-H. Matrixing after video speed-up
followed      linear processor (82) for deriving a non-linearly by 2-H
combing is functionally equivalent to matrix-    processed vertical detail
signal (S4) from said ing before speed-up and 1-H combing as indicated
vertical detail signal; and in the timing diagram  of FIGURE 5 where S1
35           said combining means (84,86,88,32,42,52) represents the luma
content of the incoming RGB         combining both said vertical detail
signal (S2) signals, S2 represents the luma content of the          and
said non-linearly processed vertical detail double line-rate R'G'B'
speeded-up signals and S3      (S4) signal with every other line of said
red, represents the output of the 2-H comb filter 70'.       green and blue
component output signals and Otherwise the operation is the same as in
FIGURE   40   combining only said non-linearly processed 1.
vertical detail signal (S4) with intermediate FIGURE 3 may be modified as
shown in FIG-           lines of said red, green and blue component URE 4
to provide further reduction in memory            output signals.
requirements by replacing 2-H memory 72' with a 1-H memory and a switch 73
operated at line rate  45  2. Apparatus as recited in Claim 1 wherein:
which recirculates the 1-H memory contents to              said color
matrix circuit (60) in said vertical simulate 2-H memory operation. With
this excep-         detail signal forming means has inputs coupled tion,
the overall operation is otherwise the same as    to receive said red, blue
and green baseband previously described.
input signals of said given horizontal line rate; 50      and Claims
said comb filter (70) in said vertical detail signal forming means is
coupled in series with 1. Interlaced to non-interlaced scan conversion
a further speed-up circuit (80). apparatus, comprising: a signal source
(10,12,14) for providing a   55  3. Apparatus as recited in Claim 1
wherein: video input signal manifestation representative         said color
matrix circuit (60) in said vertical of an image raster scanned in
interlaced fash-      detail signal forming means has inputs coupled ion at
a given horizontal line rate;                to respective outputs of said
video speed-up 6    



9                 EP 0 201 245 B1                     10 remaining lines
6-9. The comb filtered vertical de-         video speed-up circuit means
(22,24,26) tail signal S2 thus exhibits a positive value for line
responsive to said video input signal mani- 4 representing the positive
going line 3 to line 4      festation  for providing  non-interlaced  red,
transition, and represents a negative value for line    green and blue
color component video output 6 representing the negative going line 5 to
line  6   5  signals of double said given line rate; transition. After
speed-up in unit 80, the double           vertical detail signal forming
means line-rate vertical detail signal S3 is positive for     (60,70,82)
including a comb filter responsive to speed-up lines 5 and 5' corresponding
to the first      said video input signal manifestation for pro- and second
speed-up memory read operations              ducing a vertical detail
representative signal; (see FIG. 2B) and is negative for speed-up lines 7
to  and and 7'. The peaking signal S4 is a fraction of the
combining means (84,86,88,32,42,52) re- detail signal S3. Signal S6
represents the sum of       sponsive to said vertical detail representative
signals S3 and S4 inverted (2's complemented).          signal for
modifying said red, green and blue Signal S7 represents the output of
switch 88 which      color component video output signals so as to is to be
added to signals R', G' and B; to form the   15  exhibit preshoot and
overshoot for vertical tran- resultant output signals R' + S7 B + S7 and G'
+ S7.    sitions of displayed images Note that as shown in FIG. 2B and FIG.
2A the               characterized In that: preshoot is created during each
first memory op-            said video input signal manifestation pro-
eration by subtracting S3+S4 whereas the over-          vided by said
source (10, 12, 14) comprises shoot is created during each second memory
read   20      separated red (R), blue (B) and green (G) operation by
adding only signal S4. This obtains for    baseband video input signals; a
transition in either sense of the signal as shown         said vertical
detail signal forming means for output lines 6 and 6' (FIG. 2A).
(60, 70, 82) comprises a color matrix circuit In FIGURE 3 the scan
converter of FIGURE 1           (60) for deriving a luminance signal (S1)
from has been modified to obtain the double line-rate  25    said red, blue
and green input signals, said luminance representative signal S3 from the
double      comb filter (70) having an input coupled to line-rate video
signals R', G' and B' thereby elimi-    receive said derived luminance
signal (S1) nating the need for speed-up memory 80. Specifi-        from
said color matrix circuit (60) and having cally, matrix 60 is coupled to
the outputs of memo-     an output, providing said vertical detail repre-
ries 22, 24 and 26 rather than the memory inputs  30    sentative signal
(S2)  which represents line to and the delay of unit 72 has been changed
from 1-       line variations in luminance level, and a non- H to 2-H.
Matrixing after video speed-up followed       linear processor (82) for
deriving a non-linearly by 2-H combing is functionally equivalent to
matrix-    processed vertical detail signal (S4) from said ing before
speed-up and 1-H combing as indicated        vertical detail signal; and in
the timing diagram  of FIGURE 5 where S1   35            said combining
means (84,86,88,32,42,52) represents the luma content of the incoming RGB
combining both said vertical detail signal (S2) signals, S2 represents the
luma content of the          and said non-linearly processed vertical
detail double line-rate R'G'B' speeded-up signals and S3       (S4) signal
with every other line of said red, represents the output of the 2-H comb
filter 70'.         green and blue component output signals and Otherwise
the operation is the same as in FIGURE   40   combining only said
non-linearly processed 1.
vertical detail signal (S4) with intermediate FIGURE 3 may be modified as
shown in FIG-            lines of said red, green and blue component URE 4
to provide further reduction in memory            output signals.
requirements by replacing 2-H memory 72' with a 1-H memory and a switch 73
operated at line rate  45   2. Apparatus as recited in Claim 1 wherein:
which recirculates the 1-H memory contents to               said color
matrix circuit (60) in said vertical simulate 2-H memory operation. With
this excep-         detail signal forming means has inputs coupled tion,
the overall operation is otherwise the same as    to receive said red, blue
and green baseband previously described.
input signals of said given horizontal line rate; 50      and Claims
said comb filter (70) in said vertical detail signal forming means is
coupled in series with 1. Interlaced to non-interlaced scan conversion
a further speed-up circuit (80). apparatus, comprising: a signal source
(10,12,14) for providing a   55   3.  Apparatus as recited in Claim 1
wherein: video input signal manifestation representative         said color
matrix circuit (60) in said vertical of an image raster scanned in
interlaced fash-      detail signal forming means has inputs coupled ion at
a given horizontal line rate;                to respective outputs of said
video speed-up 6    
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24, 26) for supplying said         - Video-Beschleuniger-Schaltmitteln
derived luminance signal (S1) to said comb              (speed-up means;
22, 24, 26), die abhan- filter at double the line rate of said red, green
gig sind von der Eingangs-Videosignal- and blue video input signals.
Manifestation, zum  Bereitstellen  von 5
Noninterlace-Farbkomponenten- 4. Apparatus as recited in Claim 3 wherein
said             Ausgangs-Videosignalen fOr Rot, Grin comb filter means
comprises:                            und Blau bei doppelter vorgegebener a
one-line delay means (72, Fig.4) having            Zeilenrate (Frequenz);
an input and an output;                               - Mitteln (60, 70,
82) zum  Bilden von switch means (73) for selectively connect-  10
Vertikal-Detailsignalen, welche Mittel ei- ing said input of said delay
means to said              nen Kammfilter aufweisen, das abhangig output
thereof and to said matrix means (60);           ist von der
Eingangs-Videosignal-Manife- and
station    zum    Erzeugen    eines subtractor means (74) having a first
input          Vertikaldetail-Reprasentativsignals; connected to said
matrix means and a second   15      - Kombiniermittel (84, 86, 88, 32, 42,
52), input connected to said output of said delay            die abhangig
sind von dem Vertikaldetail- means.
Reprasentativsignal, zum  Andem  der Rot-, Grln- und Blau-Farbkomponenten-
5. Apparatus as recited in any preceding claim
Video-Ausgangssignale, so daB sie Un- wherein said combining means
comprises:    20           terschwingen (preshoot) und Oberschwin- first
means (84) for adding said vertical            gen (overshoot) fUr
VertikalUbergange detail signal (S3) and said non-linearly pro-
von angezeigten Bildem aufweisen; cessed vertical detail signal (S4) to
form a sum   dadurch gekennzelchnet, signal (S5); and
- daB die Eingangs-Videosignal-Manifesta- circuit means for subtracting (86
with 32,  25      tion, die von der Quelle (10, 12, 14) zur 42, 52) said
sum signal from every other line           VerfUgung gestellt wird,
getrennte Rot- of said double line-rate video output signals           (R),
Blau- (B) und GrUn- (G) Basisband- and for adding (32, 42, 52) said
non-linearly           Eingangs-Videosignale aufweist; processed vertical
detail signal to said inter-       - daB die Mittel (60, 70, 82) zum Bilden
mediate lines of said double line-rate video   3o       des
Vertikal-Detailsignales aufweisen: output signals.
- - eine Farbmatrix-Schaltung (60) zum Ableiten/Gewinnen eines
Luminanzsigna- 6. Apparatus as recited in Claim 5 wherein said
les (SI) aus den Rot-, Blau- und GrUn- circuit means comprises:
Eingangssignalen, wobei das Kammfilter first, second and third adder means
(32,  35         (O) einen Eingang aufweist, dem das 42, 52), each having a
first input for receiving a      abgeleitete Luminanzsignal (Si) von der
respective one of said double line-rate video
Farbmatrix-Schaltung (60) zufthrbar ist output signals and having a second
input;               und einen Ausgang hat, der das - die inverter means
(86) for inverting said sum           Zeilen-zu-Zeilen-Variationen  im
Lumi- signal; and                                40           nanzpegel
reprasentierende - Vertikal- switch means ( 88 ) for selectively cou-
Reprasentativsignal zur Verflgung stellt, pling said second inputs of said
first, second          - - und einen nichtlinearen Prozessor (82) and third
adder means (32, 42, 52) to said              zum Ableiten elnes
nichtlinear bearbeite- inverter means and to said processing means
ten Vertikal-Detailsignales (S4) aus dem (82).
45           Vertikal-Detailsignal; - daB die Kombiniermittel (84, 86, 88,
32, Patentansprlche                                             42, 52) das
Vertikal-Detailsignal (S2) und das nichtlinear bearbeitete Vertikal-De- 1.
Einrichtung fUr das Umsetzen von Interlace-             tailsignal (S4)
kombiniert, und zwar mit (Zwischenzeilen) auf Noninterlace-Abtastung   5o
jeder anderen Zeile der Rot-, GrUn- und (progressive scan) mit
Blau-Komponenten-Ausgangssignale, wo- - einer Signalquelle (10, 12, 14) zum
Be-             bei nur das  nichtlinear bearbeitete reitstellen  einer
Eingangs-Videosignal-           Vertikal-Detailsignal (84) mit Zwischen-
Manifestation, welche reprasentativ fOr            zeilen (intermediate
lines) der Rot-, GrUn- ein  Bild  ist,  das  in  Interlace-Art  s5        ,
und Blau-Komponenten-Ausgangssigna- (Zwischenzeilenart)  mit vorgegebener
le kombiniert wird. Horizontal-Zeilenrate   rasterabgetastet wird;
2. Einrichtung nach Anspruch 1, bei der 7    
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Farbmatrix-Schaltung (60) in den             - Invertiermittel (86) zum
invertieren des Vertikal-Detailsignal-Bildungsmitteln Ein-
Summensignals; gange hat zum Erhalt der Rot-, Blau- und         -
Schaltmittel (88) zum wahlweisen Kop- GrUn-Basisband-Eingangssignale mit
der             peln der zweiten Eingange der ersten, (vor-)gegebenen
Horizontal-Zeilenrate;  5          zweiten und dritten Addiermittel (32,
42, - das Kammfilter (70) in den Vertikal-                52) an die
Invertiermittel oder an die Detailsignal-Bildungsmitteln  mit  einer
Verarbeitungseinrichtung (82). weiteren Beschleuniger-Schaltung (80) in
Serie gekoppelt ist.                       Revendlcatlons 10 3. Einrichtung
nach Anspruch 1, bei der die        1. Dispositif de conversion de balayage
entrelace Farbmatrix-Schaltung (60) in den Mitteln zum       a
non-entrelace, comprenant: Bilden von Vertikal-Detailsignalen Eingange
une source de signaux (10, 12, 14) pour aufweist, die mit jeweiligen
Ausgangen der         fournir une manifestation du signal d'entree
Video-Beschleuniger-Schaltmitteln (22, 24, 26)  is  video representative
d'une trame d'image ba- gekoppelt sind zum ZufUhren des abgeleiteten
layee de maniere entrelac6e & une frequence Luminanzsignales (Si) an das
Kammfilter bel        de lignes horizontales donnee; doppelter Zeilenrate
der Rot-, Grun- und Blau-         des moyens de circuit d'accl6ration video
Eingangs-Videosignale.                             (22, 24, 26) sensibles &
ladite manifestation du 20      signal d'entrde video pour fournir des
signaux 4. Einrichtung nach Anspruch 3, bei der die            de sortie
video non-entrelaces des composan- Kammfilter-Mittel aufweisen:
tes couleurs rouge, vert et bleu & une frequen- -
Einzeilen-Verzogerungsmittel (72, Figur        ce double de ladite
frequence de lignes; 4) mit Eingang und Ausgang;                       des
moyens de formation de signal de - Schaltmittel (73) zum wahlweisen Verbin-
25   detail d'image (60, 70, 82) incluant un filtre a den des Eingangs der
Verzogerungsmit-         peigne sensible a ladite manifestation du si- tel
mit dessen Ausgang und mit den            gnal d'entree vid6o pour produire
un signal Matrix-Mitteln (60);                          repr6sentatif de
d6tail d'image; et - Subtrahiermittel (74) mit einem  ersten           des
moyens de combinaison (84, 86, 88, Eingang, der mit den Matrixmitteln ver-
30   32, 42, 52) sensibles audit signal representatif bunden ist, und mit
einem zweiten Ein-        de detail d'image pour modifier lesdits signaux
gang, der mit dem Ausgang der Verzo-          de sortie viddo des
composantes couleurs rou- gerungsmittel verbunden ist.                  ge,
vert et bleu de fagon a presenter preoscil- lation et suroscillation pour
les transitions verti- 5. Einrichtung nach einem der vorhergehenden   35
cales des images affich6es AnsprOche, bei der die Kombiniermittel aufwei-
caracterise en ce quo sen:
ladite manifestation de signal d'entree vi- - Erste Mittel (84) zum
Addieren des            deo fournie par ladite source (10, 12, 14) corn-
-"!'        Vertikal-Detailsignals (S3) und des nicht-     prend des
signaux d'entree video en bande de linear bearbeiteten
Vertikal-Detailsignals  40  base separes rouge (R), bleu (B) et vert (G);
(S4), urn ein Summensignal (S5) zu bil-          lesdits moyons de
formation de signaux de den;
detail d'image (60, 70, 82) comprennent un - Schaltungsmittel zum
Subtrahieren (86         circuit de matrice couleur (60) pour deriver un
mit 32, 42, 52) des Sumrmensignals von        signal de luminance (SI) &
partir desdits si- jeder  anderen  Zeile  des  Doppel-  4s       gnaux
d'entree rouges, bleus et verts, ledit Zoilenraten-Ausgangs-Videosignals
und        filtre a peigne (70) ayant une entree couple zurn Addieren (32,
42, 52) des nichtlinear    pour recevoir ledit signal de luminance derive
bearbeiteten Vertlikal-Detailsignals zu den   (S1) dudit circuit de matrice
couleur (60) et Zwischenzeilen des Doppel-Zeilenraten-        ayant une
sortie fournissant ledit signal repre- Ausgangs-Videosignals.
50      sentatif du detail d'image (S2) qui represente les variations ligne
a ligne du niveau de lumi- 6. Einrichtung nach Anspruch 5, bei der die
nance et un processeur non lineaire (82) pour Schaltungsmittel aufweisen:
deriver un signal de detail d'image traite non - Erste, zweite und dritte
Addiermittel (32,    lineairement (S4) & partir dudit signal de detail 42,
52), wobei jede einen ersten Eingang  5s  d'image; et zum  Erhalt jeweils
eines der Doppel-            lesdits moyens de combinaison (84, 86,
Zeilenraten-Ausgangs-Videosignale  und        88, 32, 42, 52) combinant &
la fois ledit signal einen zweiten Eingang hat;                    de
detail d'image (S2) et ledit signal de detail 8    
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lineairement (84) avec cha-     lignes intermediaires desdits signaux de
sortie quo autre ligne desdits signaux de sortie des      viddo a double
nombre de lignes. composantes rouge, vert et bleu et combinant soulement
ledit signal de d6tail d'image trait4  6. Dispositif selon la revendication
5 dans loquel non lineairement (S4) avec les lignes interme-   5  lesdits
moyens de circuit comprennent: \-'     diaires desdits signaux de sortie
des compo-          les premier, second et troisibme moyens santes rouge,
vert et bleu.                        additionneurs (32, 42, 52), comportant
chacun une premibre entreo pour recevoir le signal 2. Dispositif solon la
revendication 1 dans loquel:    respectif desdits signaux de sortie vid6o a
la ledit circuit de matrice couleur (60) dans   10  frequence de ligne
double et comportant une lesdits moyens de formation de signal de d4-
seconde entree; tail d'image comporte les entrees couplees             des
moyens inverseurs (86) pour inverser pour recovoir lesdits signaux d'entr6e
en ban-     ledit signal de somme ; et     A de de base rouge, bleu ot vert
a ladite fr6-           des moyens de commutateur (88) pour quence donn6e
de lignes horizontales ; et  is      coupler s6lectivement lesdites
secondes en- ledit filtre a peigne (70) dans lesdits        trWes desdits
premier, second et troisieme moyens de formation du signal de detail d'ima-
moyens additionneurs (32, 42, 52) auxdits ge est couple en serie avec un
autre circuit       moyens inverseurs et auxdits moyens de trai-
d'acceleration (80).                               tement (82). 20 3.
Dispositif solon la revendication 1 dans lequel: ledit circuit de matrice
couleur (60) dans lesdits moyens de formation de signal de de- tail d'image
comporte des entrdes couploes aux sorties respectives desdits moyens de
cir-  25 cuit d'acceleration video (22, 24, 26) pour four- nir ledit signal
de luminance derive (SI) audit filtre a peigne au double de ladite
fr6quence de lignes desdits signaux d'entr6e video rou- ges, verts et
bleus.                       30 4. Dispositif solon la revendication 3 dans
lequel lesdits moyens de filtre a peigne comprennent un moyen de retard
d'une ligne (72, Figure  35 4) comportant une entree et une sortie: des
moyens de commutateur (73) pour relier selectivement ladite entree dudit
moyen 'S-i    de retard a ladite sortie de ce demier et aux- dits moyens de
matrice (60) ; et           40 des moyens soustracteurs (74) comportant une
promiere entree reliee auxdits moyens de matrice et une seconde entrde
connectee a ladite sortie dudit moyen de retard. 45 5. Dispositif solon
l'une.quelconque des revendi- cations precedentes dans lequel lesdits
moyens de combinaison comprennent: des premiers moyens (84) pour addition-
ner ledit signal de detail d'image (S3) et ledit  5o signal de detail
d'image traite non lin6airement (S4) pour former un signal de somme (S5) ;
et des moyens de circuit pour soustraire (86 avec 32, 42, 52) ledit signal
de somme & partir de chaque autre ligne desdits signaux de sor-  5s tie
video a la frequence de lignes double at pour additionner (32, 42, 52)
ledit signal de d6tail d'image traite non lineairement auxdites 9    


