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source are synchronous and tend to drift relative to each other. Due to
this drift and because the read- Field of the Invention
out takes place faster than the recording in the mem- ory, the display side
will at some time want to read The present Invention relates to a method
and ap-   5   from memory the same line in the same field that is paratus
for recording and replaying interlaced signals  currently being recorded.
For the remainder of the such as, for example, televisions signals.
PIP the information read from memory will be a thir- tieth of a second
older than the information Imme- BACKGROUND OF THE INVENTION
diately preceding it. The same will occur on subse- 10 quent PIPs. This
causes visible distortion, particularly Since the present Invention will be
described with  in action scenes and when a camera change occurs. reference
to a television receiver having a picture-in-  US-A-4,724,487 discloses an
interlace Inversion picture (PIP) feature, basic television theory insofar
detector for a PIP video signal generator, to generate as required fora
thorough understanding of the inven-  a signal Indicating an interlace
inversion condition In tion will be briefly summarized here.          15
response to main and PIP odd/even field signals ob- One complete TV picture
is called a frame and is  tained from main and PIP synchronization
component composed of two fields which are offset both tempor-  separators,
respectively. A correction to the interlac- ally and spatially. At the TV
receiver the fields must  ing is made in response to the Interlace
inversion sig- be interlaced In the correct order to reconstruct the  nal.
transmitted picture. This Is accomplished by offset-  20  EP-A-0,249,281
discloses a television picture ting vertical synchronization relative to
horizontal  display device which can displaya compressed sub-
synchronization by half a horizontal line from field to  picture of a
second video signal source In a main pic- field. The vertical
synchronization pulse leading edge  ture of a first video signal source.
Acorrect mutual lo- coincides with horizontal synchronization in field one
cation of the picture information in the sub-picture whereas the leading
edge in field two is halfway   25   with respect to the main picture is
always obtained by across the horizontal line.
means of a first field identification circuit for the sub- Conventional
processing of Interlaced television  picture, a second even-odd field
identification circuit signals is based on the assumption that the even
for the main picture, an interlacing circuit and an in- fields, (i.e. the
fields furnishing the even lines) and  terlacing-correction circuit. Thus
two troublesome the odd fields (furnishing the odd numbered lines)  3o
field identification circuits are required to obtain a must be maintained
as such throughout all process-  correct mutual location of the picture
information in ing.                                                the
sub-picture with respect to the main picture. Vertical synchronization Is
detected In the TV re- ceiver by an integration process or a countdown
proc-  SUMMARY OF THE INVENTION ess which destroys the exact relationship
between   35 horizontal and vertical synchronization as described   It Is a
principal object of the present Invention to above, although the half line
offset is maintained. This  assure that a baseband interlaced-video signal
is is sufficient for TV receiver interlace, but makes field  written into
memory and read from memory in a man- detection (i.e. determining which
field is the even field  nerwhich preserves the temporal and spatial
relation- and which field is the odd field when both fields are  4o  ships
between the lines of the two fields. This is to be to be stored in, or read
from memory) difficult.    accomplished without requiring Identification of
the In a PIP system, a television signal from a second  even and odd fields
In the received signal. channel or another squrce is sub-sampled to de-
Another object of the present invention is to min- crease its size and
displayed within a larger television  imize interlace errors due to
crossing of the vertical signal. Specifically, in the vertical direction,
every   45  synchronization signal over a horizontal synchroniza- third
line is maintained, while the remaining two lines  tion signal (vertical
jitter). Finally, the record and are dropped. Similarly, the picture Is
horizontally sub-  read-out techniques of the present invention should
sampled so as to decrease its width. This reduced pic-  be compatible with
both NTSC and PAL systems. ture Is stored In memory in write cycles
controlled by  To achieve its principal object a first aspect of the the
PIP source synchronization signals.        5o  invention provides an
apparatus as defined in claim In orderto be displayed as partof the main
TVsig-  1. Asecond aspectofthe invention providesamethod nal, the PIP
signal must be read from memory In syn-  as defined In claim 18.
Advantageous embodiments chronizatlon with the main signal. The signal read
are defined in the subclaims. from memory must then be combined with the
main         In accordance with an embodiment of the present TV signal
(herein, as an example, the main luminance   55  Invention, the horizontal
and vertical synchronization signal) to yield a main luminance signal with
Inserted  signals are separated from an incoming Interlaced PIP
signal having an odd field and an even field. A regen- In this system, the
PIP source and main picture  erated vertical synchronization signal is
furnished in 2    
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thefirst horizontal synchronization signal    Fig. 5 is a timing diagram
illustrating the basic following a vertical synchronization signal In
alternate  method of the present invention; fields. These alternate fields
are considered top         Fig. 6 is a time diagram illustrating a field
switch; fields. This regenerated vertical synchronization sig-    Fig. 7 is
a schematic diagram Illustrating a field nal also resets a counter The
countercounts horizon-   5  generator of the present invention; tal
synchronization signals to a count of five repeti-    Fig. 8a illustrates a
top line counter; tively. In the remaining fields, herein called bottom
Fig. 8b is a horizontal window generator; fields, the regenerated vertical
synchronization sig-     Fig. 9 is an alternative embodimentofa field gen-
nal Is furnished In response to the horizontal syn-      erator;
chronization signal following the count of five on the   10  Fig. 10 Is a
schematic block diagram of an incom- above-mentioned counter after receipt
of a vertical       plete line signal generator; and synchronization
signal. It should be noted that ac-       Fig. 11 is a schematic diagram of
another field cording to the present invention, it makes no differ-
generator incorporating the present invention. ence whether the even field
or the odd field becomes top field. The field assignment may even be
switched   15   DESCRIPTION OF THE PREFERRED during operation as will be
shown below.              EMBODIMENT In a preferred embodiment a horizontal
window signal blocks any vertical synchronization signal oc-     Fig. 1
shows the temporal and spatial offsetof the curring within predetermined
proximity of a horizontal  fields together constituting a frame of an
interlaced synchronization signal. This blocking prevents afield   20
television picture. The lines of the first field are inter- change from
bottom to top field. This change is then  rupted, the lines of the second
field are Interrupted. carried out upon receipt of the nextvertical
synchron-    Fig. 2 illustrates the relative position of vertical ization
signal. In other words, when a vertical syn-  and horizontal
synchronization signals in sequential chronization signal occurs too
closely to a horizontal  fields, wherein: synchronization signal, a field
switch occurs. The   25   S1 denotes the start of field 1; field which
previously was bottom field becomes top   S2 denotes the start of field 2;
field and vice versa.                                 11 denotes a
pre-equalizing pulse interval; In accordance with a further preferred
embodi-    12 denotes a vertical sync pulse interval; ment, a field switch,
i.e. a change from top to bottom  13 denotes a post-equalizing pulse
interval; and or bottom to top field which would otherwise take   30. 14
denotes the color field 11 vertical blanking Interval. place following the
next received vertical synchroniz-    The basic concept underlying the
present Inven- ing signal, is inhibited when the line read from mem-  tion
is illustrated in Fig. 3a and 3b. B1 denotes the be- ory on the display
side Is the same as the line being  ginning of field 1 storage and B2
denotes the begin- currently recorded in the same memory location.
ning of field 2 storage. in Fig. 3a, the storage process Thereby, the
visual distortion described earlier is cor-  35   was begun with a line In
field 1. The top line of field 2 rected with minimum addition to the field
generator   is spatially below the top line of field I In storage, as used
to indicate top field and bottom field In accor-  are all
subsequentlinesoffleld 2 belowthe respective dance with the invention; and
more specifically, for an  lines offield 1. Therefore field 1 is top field
and field embodiment of that invention having separate mem-     2 is bottom
field. Similarly, In Fig. 3b field 1 is spa- ory locations for top field
and bottom field.    40  tially below field 2. Therefore field 1 Is bottom
field The foregoing and other objects, aspects and ad-  and field 2 is top
field. It will be noted thatwhich is top vantages of the Invention will be
better understood   field and which is bottom field makes no difference
from the following description when read in conjunc-  as long as lines of
field 1, for example, which were tion with the drawing.
stored above lines of field 2, retain that position in the 45 final
display, and vice versa. BRIEF DESCRIPTION OF THE DRAWINGS
The specific embodiment of the invention to be described is that of a field
generator Incorporated in Fig. I illustrates the fields together
constituting a  a picture-in-picture (PIP) television system. Only frame of
an Interlaced television picture;        those portions of a PIP system
required for under- Fig. 2 illustrates the relative position of vertical
5o  standing of the present invention will be described. and horizontal
synchronization signals in sequen-     In a PIP system wherein a television
signal from tial fields;                                      a second
channel of another source is sub-sampled Fig. 3a and 3b illustrate the
Interchangeability of  to decrease its size and displayed within a larger
tel- field 1 and field 2, as top and bottom field in an  evision signal.
Specifically, In the vertical direction, Interlaced television signal;
55   every third line is maintained, while the remaining two Fig. 4 is a
block diagram of the present Invention  lines are dropped. Similarly, the
picture is horizontally Interconnected with a picture-in-picture (PIP)
sub-sampled so as to decrease its width. This re- system;
duced picture is stored in memory In write cycles con- 3    
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synchronization signals.        field generator, as was the output of field
generator In orderto be displayed as partof the main TVsig-  22, are a
selector signal and a regenerated vertical nal, the PIP signal must then be
read from memory  synchronization signal VSYNC. These signals are ap- in
synchronization with the main signal. The signal  plied to a top line
counter 32. Top line counter 32 also read from memory must then be combined
with the   5   receives the main horizontal synchronization signal main TV
signal (herein, as an example, the main lu-  H. The output of top line
counter 32 is applied to a minance signal) to yield a main luminance signal
with  memory read cycle control stage 34. The output of inserted PIP.
stage 34 controls the read-out from memory 18. The overall diagram of the
PIP system using an     The output from memory 18, furnished under analog
switch and incorporating the field generator of  10  control of stage 34,
is applied to a digital/analog con- the present invention Is Illustrated In
Fig. 4. In thatfig-  verter 38, whose output In turn Is applied to an ana-
ure,                                              log switch 40. The second
Input to analog switch 40 CVBS denotes the composite video baseband signal;
is the main luminance signal derived from stage 26. H denotes the
horizontal sync signal;              The output of analog switch 40 is thus
a main lumi- V denotes the vertical sync signal;           15  nance signal
with Inserted PIP. Vsync denotes a regenerated vertical sync signal;
Alternatively, the main and PIP signals could be F denotes top/bottom field
definition;             combined digitally in a multiplexing stage, and the
TOP Is active at top line;                         output of the
multiplexer be subjected to digital/ana- Ym denotes main signal luminance;
and             log conversion. The particular method or apparatus [err]
denotes PIP signal luminance.            20  forcombining the two signals
is not partofthe present A PIP tuner and demodulator 10 furnishes a PIP
invention. The problem addressed by the present In- baseband signal. A
synchronization signal processor  vention is recording in and readout from
memory 18 12 removes the horizontal (H) and vertical (V) syn-  so that the
resultant PIP picture is correctly inter- chronization pulses from the
baseband signal. At the  laced. same time, the luminance signal is
extracted and ap-  25  Before describing the operation and construction
plied to a sub-sample filter 14. The output of the sub-  of the two field
generators and top line counters, ref- sample filters subjected to
analog/digital conversion.  erence will be made to Figs. 5a and 5bwhich
illustrate The output of analog/digital converter 16 is recorded  that
either field 1 or field 2 may be top field when an in a memory 18 at
addresses generated by an ad-    interlaced picture is stored in/read out
from memory. dress counter 19 under control of a memory write Cy-  30  in
Fig. 5, cle control 20. Control 20 is operative partially under  lines a)
indicate a 5 line count; control of PIP H and V synchronization signals.
lines b) indicate a picture top count, Interconnected between
synchronization signal       lines c) indicate TV line numbers; processor
12 and memory write cycle control 20 is a     T indicates begin of top
field; field generator 22 and a top line counter 24. The field  35  R5
indicates 5 line count master reset; and generator constitutes an
embodiment of the present      B Indicates begin of bottom field.
invention. Field generator 22 receives the horizontal  A five line counter
which counts five horizontal and vertical synchronization pulsesfrom the
output of  lines repetitively is used. Since the number of lines
synchronization signal processor 12.. The output of  per frame is divisible
by five for both NTSC and PAL field generator 22 Includes a regenerated
vertical  40  systems, the field generator will be compatible with
synchronization signal, VSYNC, and a so-called se-  both of these TV
systems. This five line counter is re- lector signal whose function and
origin will be descri-  set by the first horizontal synchronization signal
for bed below. Both signals at the output of field genera-  every
otherfield. This horizontal synchronization sig- tor 22 are applied to a
top line counter 24, also to be  nal also switches the field selector
signal from "1 to described below, which further receives the horizon-  45
"0". The field on which the reset operation occurs be- tal synchronization
signals at the output of synchron-  comes the top field. Thus, according to
the top line of ization signal processor 12. The output of top line  Fig.
5a, field 1 Is the top field, while in Fig. 5b, field 2 counter 24 is a top
line signal which forms part of the  is the top field. control for memory
write cycle control 20.            For alternate fields there is no reset
for the first The main signal into which the PIP signal Is to be  5o
horizontal synchronization signal following vertical incorporated is
received at a main tuner and demod-  synchronization. The top-to-bottom
field change oc- ulator26, similar in all respects to PIP tuner 10 if both
curs when the five line counter reaches the count of PIP and main signals
are broadcast signals. The out-  5 following receipt of the next vertical
synchronization put of stage 26 is a baseband signal which is subject-
signal. As illustrated, Figs. 5a and 5b, since there are ed to
synchronization signal separation in a syn-  55   262-1/2 lines per field,
the next vertical synchroniza- crhonization signal processor 28. The output
signals,  tion signal will be received on count 2-1/2 of the five V and H,
are applied to a field generator 30 substan-  line counter. The count of 5,
i.e. the indicated start of tially identical to field generator 22. The
output of this  bottom field, will take place 2-1/2 counts later. Since 4
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between top and bottom field is 1/2  field which was to occur in field A
did not take place, a horizontal line for the main channel and 1-1/2 hori-
this change will be carried out for field B. In other zontal lines for the
PIP channel, a one or two line cor-  words, field B, which was previously
the bottom field, rection is required. How this is achieved will be ex-
will now be the top field. This constitutes a field plalned during the
description of the operation and   5   switch. However, the error
introduced by failure to construction of the field generator and top line
coun-  change to the top field forfield Alasts only forthe dur- ter below.
ation of field A and is immediately corrected by field It should, however
be noted here that the time re-  B becoming the top field upon occurrence
of the next lationship between the horizontal and vertical syn-  vertical
synchronization signal. Further, the situation chronization signals is
irrelevant on the bottom field  10   where the vertical synchronization
signal occurs with- since the selector signal will always change in re-  in
the shaded area generally takes place only when sponse to the horizontal
synchronization signal fol-  the equipment is first turned on. At that
time, an in- lowing the count of five on the counter.          terlace
error which lasts only 1160th of a second is On the top field, movement of
the vertical syn-  completely unnoticeable. chronization signal across the
horizontal synchroni-  15  The construction and operation of the field gen-
zation signal can cause Interlace errors. It is therefore  erator will now
be explained; A schematic diagram of desired that the V signal at the Input
of the field gen-  the field generator is illustrated in Fig. 7. This field
erator become effective only If outside of a certain  generator has three
Inputs, namely a horizontal win- time zone (shaded area in Fig. 6) around
the horizon-  dow input HW, a vertical synchronization Input V and tal
synchronization signal. This time zone should be  20  a horizontal
synchronization input H. The horizontal sufficiently large that there is
little probability of the  window input is applied to a first input of a
NAND gate V signal jumping backand forth across it On the other  70 whose
output is applied to the D inputof a flip-flop hand, as will be discussed
below, an interlace error  72. The clock input of flip-flop 72 receives the
vertical may occur when the V signal moves into the shaded  synchronization
signal. The Q output of flip-flop 72 is area. Thus, a compromise must be
reached. In a pre-  25  connected to the first input of a NAND gate 74 and
the ferred embodiment, the shaded area is about one    first input of a
NAND gate 76. The output of NAND quarter of the horizontal line or
approximately 16 mi-  gate 74 is denoted by "VTOP" and constitutes a field
croseconds.                                        signal which is applied
as an Input to a NAND gate 78. The horizontal window signal (HW) applied to
the  The second input to NAND gate 78 is the "VBOT" sig- field generator
illustrated In Figs. 7, 9 or 11, creates  3o  nal (also a field signal)
derived from the output of this zone. For alternate fields the field change
will be  NAND gate 76. The output of NAND gate 78 is con- inhibited
whenever a vertical synchronization signal  nected to the D input of a
flip-flop 80 whose clock in- is within the predetermined zone of the
horizontal syn-  put receives the horizontal synchronization signal H,
chronization signal. In Fig. 6,                    whose inverse Q output
is connected to the clear input A and B indicate fields;
35  CLR of flip-flop 72. The Q output of flip-flop 80 is con- P indicates a
top field which begins prior to a field  nected to the clock Input of a
flip-flop 82, whose in- switch;
verse Q output is connected to its D input. The Q out- L Indicates a top
field which begins after a field  put of flip-flop 82 is the selector
signal F. This signal switch;                                           is
0 for top field, I for bottom field. These 0 and I sig- [err] indicates a
VSYNC area before a field switch;  40  nals are also called the first and
second selector sig- A2 Indicates a VSYNC area after a field switch;
nals, respectively, herein. The selector signal is fed G indicates that the
vertical sync is in good area on  back to the second input of NAND gate 70
and the both fields; and  .                                second input of
NAND gate 74. S indicates that the vertical sync moves into bad area  The
horizontal synchronization signal is also ap- on top field causing a field
switch. It should be noted   45  plied to the clock input of a five line
counter 84. Coun- that the horizontal window will block any V signal oc-
ter 84 has a terminal count output TC connected to th curring during the
time HW is high and the field output  second input of NAND gate 76. The
output of NAND is high from the field generator. Thus, for the position
gate 74 is connected to the reset input R of counter (timing) of the
vertical synchronization signal relative  84. to the horizontal
synchronization signal Illustrated for  50  The above-described field
generator operates as the right most "v"  In field A of Fig. 6, no field
change  follows: would occur. This constitutes an interlace error which
During the time of a horizontal window, the first Is, however, corrected at
the start of the next field.  (HW) Input to NAND gate 70 is low. The output
of When vertical synchronization signal occurs in  NAND gate 70 will thus
be high, Independent of the the vicinity of the horizontal synchronization
signal in  55  field signal. The next V signal will therefore cause the one
field, its position in the next field will be approx-  VGATE output of
flip-flop 72 to be high. The output of imately half way between two
horizontal synchronize-  NAND gate 74 will thus be 1 during the top field,
and tion pulses. Since the change from bottom field to top  0 during the
bottom field until flip-flop 72 is reset. On 5    



9                   EP 0 346 980 B1                 10 the other hand, the
output of NAND gate 76 will be I  Counter 90 has a clock input CLK to which
the untl theterminalcountoncounter84occurs, atwhich    horizontal
synchronization signal H is applied. It fur- time it will go to 0. It will
remain at 0 till the next count  ther has PO, P1, P2, and P3 inputs, all
except P1 be- on counter 84, since, as will be shown below, flip-flop  ing
connected to ground. P1 receives the selectorsig- 72 is not reset until
later.                  5   nal F, i.e. the output of flip-flop 82 in Fig.
7. Counter Now, assuming first that the system Is in the top  90 also has
four outputs Q0, Q1, Q2 and Q3 respec- field, i.e. the output of both NAND
gate 74 and NAND  tively. gate 76 Is 1, then the output of NAND gate 78 is
O and  When the selector signal F is a 1, indicating a bot- no further
action occurs until counter 84 reaches its  tom field, the VSYNC signal
loads the counter with a terminal count. At that time NAND gate 76 switches
10  two. On the other hand, during a top field, the counter to 0, causing
the output of NAND gate 78 to switch to  is loaded with zero. a 1. The next
horizontal synchronization (H) signal  One possible circuit for generating
the HW signal is clocks the 1 signal appearing at the D input of flip-flop
illustrated in Fig. 8(b). The H signals and a clock sig- 80 to its output,
causing the VSYNC (regenerated   nal CLK with a frequency at least 5 times
[err] are ap- vertical synchronization) signal to be generated and   15
plied to a counter 94. The Hw signal is generated by flip-flop 82 to switch
to the state In which the selector  decoding the counter outputs as
represented by the signal signifying bottom field, i.e. a 1 at its Q
output,  logic block 96 in the figure. is furnished. The switching of
flip-flop 80 also resets  An alternative embodiment of the field generator
flip-flop 72, which brings the VGATE signal at the out-  is illustrated in
Fig. 9. Corresponding parts of the cir- put offlip-flop 72to 0. This cause
the outputog NAND   20  cult have the same reference numerals as in Fig. 7.
gates 74 and 76 to be 1, independent of the field and  The main difference
between the embodiment of independent of the count on five line counter 84.
Flp-  Fig. 9 and that of Fig. 7 is in the timing of the first se- flop 80
is set to 0 by the next H signal, causing the  lector signal, namely
initiation of the toggling of flip- VSYNC outputto return to 0 and the
output of flip-flop  flop 80 and 82 during top field. In the embodiment of
82 to remain unchanged until the next vertical syn-  25  Fig. 7, the change
in the flip-flop is triggered by the chronization signal is received. VSYNC
is thus active  horizontal synchronization signal immediately follow- for
the duration of one line during the bottom field.  ing the vertical
synchronization signal. In Fig. 9, trig- When a V signal arrives while HW
is low, and a I  gering of flip-flop 82 is delayed by two counts by
isattheoutputofflip-flop82, theoutputofNAND gate   means of flip-flops 90
and 91. The top-to-bottom and 74 will be 0, while the output of NAND gate
76 will be  3o  bottom-to-top transitions of flip-flop 82 will thus occur a
1. The output of NAND gate 78 is thus 1. Upon re-  forthe same line in each
field. There is no need to pre- ceipt of the next horizontal
synchronization signal, the  load the top line counter to advance it by two
step for 1 at the set input of flip-flop 80 will be transferred to  the
bottom field relative to the top field. Its Q output. The VSYNC signal will
thus be generated  The specific problem solved by the embodiment and
flip-flop 82 will change state. Reset of flip-flop 72  35  of Figs. 10 and
11 is that the PIP and main synchron- will take place as discussed above,
causing the    ization signals drift with respect to one another, i.e.
VGATE signal to go toO. Itwill be noted thatthe switch  are asynchronous.
Further signals are recorded in of flip-flop 82 took place upon receipt of
the first hor-  memory 18 during the time required for afull field. On
izontal synchronization signal following vertical syn-  the other hand,
they are read from memory, ata much chronization. The VSYNC signal which,
as above, is  40  faster rate since the sub-sampled PIP picture will ap-
maintained for one line, has also occurred upon re-  pear in only one-ninth
of the area of the main picture. ceipt of the first horizontal
synchronization signal fol-  Thus if read-out occurs from the same line of
the lowing vertical synchropization.                   same field as is
currently being recorded in memory, On the other hand, as discussed above,
the     the read-out will overtake the recording and the por- VSYNC signal
was delayed by 2-1/2 counts relative  45  tion of the PIP picture read out
after the line in which to vertical synchronization for the bottom field.
Since  equality between recording and read out occurs will there should be
only a half line offset between the two  be older than the portion above
it. The same condition fields for correct interlacing in the main field,
and a 1-  will occur in subsequent fields, since the drift of the 1/2 line
offset for PIP recording, correction must be  main relative to the PIP
picture is generally quite slow. made.
50  It is thus the purpose of the present invention to cause Fig. 8a
illustrates a top line counter, i.e. boxes 24  a switch to the other field
either on the recording or and 32 in Fig. 4. The top line countercounts
horizontal  the read out side so that information during readout
synchronization signals from the time it is loaded until  from top to
bottom is progressively newer informa- it reaches the count representing
the first active line  tion, as is the case in conventional television. for
storage or display. At that time it generates the top  55  Generation of a
signal indicative that the same line signal which initiates recording or
readout.  line is being read as is currently being recorded takes Counter
90 is loaded by each VSYNC signal at   place as illustrated in Fig. 10. The
signal is herein the output of flip-flop 80 In Fig. 7.              called
the Incomplete line signal. Referring now to Fig. 6    
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address counters; correspond-    Assuming now that the field selector
signal is 0" ing to address counters 19 and 36 in Fig. 4, generate  which,
for this particular embodiment signifies a bot- addresses on a plurality of
output lines. The address  torn field, then a 1" signal will be applied to
the first numbers are applied to a comparator 50. Comparator  input of
OR-gate 86. The output of OR-gate 86 is thus 50 also receives the selector
signal output from the   5   a "1" Independent of the absence or presence
of the main field generator and the PIP field generator and  incomplete
line signal. During the time the HW signal compares the two. Specifically,
the selector signal  is high, AND-gate 70 will have a "1" output. In re-
outputs are processed as the most significant ad-  sponse to an incoming V
signal occurring during the dress bit. When the addresses and the field
selector  time the output of AND gate 70  high, a 1 signal will outputs of
the main television picture and the corre-  10  appear at the Q output of
flip-flop 82. Thus, the field sponding quantities of the PIP picture are
equal, a 1  selector signal has switched to top field, independent appears
at the output of magnitude comparator 50.  of the absence or presence of
the INCL signal. The This "1" signal causes a "1"  signal at the Q output
of  latter Is effective only on alternate fields in this em- a flip-flop
52. The output of flip-flop 52 is the incom-  bodiment. plete line signal
INCL. In Fig. 10, this is indicated as   15  The V signal which caused the
selector signal to being applied to the PIP field generator 22. It could
switch from 0 to 1 also causes the VGATE signal to equally well be applied
to the main field generator 30.  go to 1, slightly delayed with respect to
the field se- The VSYNC outputofthefield generator to which the  lector
signal change. The output of NAND-gate 74 INCL signal was applied resets
flip-flop 52.       goes to 0, resetting the five line counter 84. NAND-
APIPfield generatorreceiving an incomplete line  20  gate 76 has a 1
atitsoutput Theoutputof NAND-gate signal is illustrated in Fig. 11. In Fig.
11, the incom-  78 is a 1. The H signal following the V signal which plete
line signal (INCL) from flip-flop 52 is applied to  switched the field
selector signal therefore docks a 1 one input of an OR-gate 86 whose other
input re-   to the output of flip-flop 80, a VSYNC signal is gen- ceives
the Inverse Q output of flip-flop 82. The output  erated. The inverse Q
output of flip-flop 80 is a 0 of OR-gate 86 is applied to one input of
AND-gate 70   25  which clears flip-flop 72. This in turn, causes the whose
other input receives the horizontal window   VGATEsignal to go to 0, the
output of NAND-gate 74 (HW) signal. The output of AND-gate 70 is applied to
goes to 1, allowing counter 84 to resume counting. the D input of flip-flop
82.The Q output of flip-flop 82  The output of NAND-gate 76 remains at 1,
causing is the field selector signal.                     the output of
NAND-gate 78 to be a 0. At the next hor- Flip-flop 82 has a clock input
which receives the   30  izontal sync pulse the VSYNC output therefore also
incoming vertical synchronization signal (V) from  goes to0. The VSYNC
signal thus exists fora one line either sync processor 12 or sync processor
28. For  interval as does the resetting of counter 84. this embodiment,
field generator 30is choses, so that  With the selector signal at 1 and the
inverse Q the V signal is supplied by sync processor 28. The V  output of
flip-flop 82 at 0, the output of OR-gate 86 will signals also are applied
to the dock Input of the flip-  35  be a 1 or a 0 depending upon the state
of the INCL flop 72. The D input of flip-flop 72 is tied to the DC  signal.
When the INCLsignal is 0, indicating that read- supply voltage VCC. The Q
output of flip-flop 72 fur-  out is taking place from memory locations
other than nishes a V-Gate signal which Is applied to one input  those in
which recording is taking place, then the out- each of two NAND-gates 74,
76. The second input of  putof OR-gate 88 is 0 causing the output of
AND-gate NAND-gate 74 receives the field selector signal. The   40  70 to
be a 0 independent of the state of the HW signal. second input of NAND-gate
78 is tied to the terminal  The next V signal then causes a 0 to be docked
to the count (TC) output of a counter 84. The outputs of  output of
flip-flop 82, i.e. a field change from top to NAND-gates 74 and 76 are
applied to respective In-  bottom field has occurred. puts of NAND-gate 78.
The output of NAND-gate 74      If, however, the INCL signal is 1, the
output of OR- is also tied to the reset input R of counter84. Counter  45
gate 86 will be a 1, causing the output of NAND-gate 84 counts horizontal
synchronization (H) signals ap-  70 to bea a during the time of the HW
signal. The next plied to its counting input. The horizontal synchroni-  V
signal will therefore be ineffective, i.e. the selector zation signals are
also applied to the dock Input of  signal will remain a 1. Afield switch
has occurred, i.e. flip-flop 80 whsoe D input receives the output of  the
change in field which should have happened at NAND-gate 78. The Q output of
flip-flop 80 is the   50  this time has been suppressed. VSYNC signal. The
inverse Q output of flip-flop 80is  If the selector signal has remained a
1, the oper- tied to the clear Input CLR of flip-flop 72.        ation is
as described above. If on the other hand, the In the operation of this
field generator, contrary  field change occurred, i.e. if the selector
signal is 0, to that disclosed In Fig. 7, the horizontal window (HW)  the
VTOP signal will be 1, while the VBOT signal will signal is designed to be
high when the vertical syn-  55   be 1 until the terminal count is reached.
When the ter- chronization signal occurs at an acceptable distance  minal
count is reached the VBOT signal will go to 0, from the horizontal
synchronization signal. Counter  causing the output of NAND-gate 78 to go
to a 1. As 84 resets when the VTOP signal is low.             before, the 1
at the ouput of NAND-gate 78 will be 7    



13                  EP 0 346 980 B1                  14 clocked to the Q
output of flip-flop 80 by the next H  field; signal. A VSYNC signal is thus
again generated.               means (19) coupled to said generating The
operation of the field generator In Fig. 11 is   means (10, 12, 22, 24) for
recording top field in- such that a VSYNC signal is generated for each in-
formation in said first memory locations and bot- coming V signal. The
VSYNC signal lasts the interval   5  tom field information in said second
memory lo- of one horizontal line. Further, in the absence of an in-
cations under control of said first (F) and second complete line signal
(INCL signal) each incoming V      (1-F) field selector signals,
respectively; and signal will cause a change in the field selector signal.
means (28-36) for reading said top f ield in- This change will be inhibited
for an incoming INCLsig-  formation and said bottom field information from
nal during a top field. The fact that the INCL signal is  10  said first
and second memory locations. effective for top-to-bottom changes only does
not cause any visual difficulties in the display, since the  2. An
apparatus as claimed in claim 1, wherein said duration of a field is only
1/60th of a second. It would  Interlaced video signal comprises vertical
(V) and of course be possible to devise a circuit in which the  horizontal
(H) synchronizing signals, and said INCL signal is effective for both
fields or only during   15  generating means (10, 12, 22, 24) comprise:
bottom fields. Such embodiments would be obvious              means (80,
72, 74) for furnishing a top to one skilled in the art and are intended to
be includ-  field signal (VTOP) in response to a vertical syn- ed in the
claims.                                       chronizing signal (V)
followed by a horizontal syn- It should further be noted that while the
field se-  chronizing signal (H); lector signals are utilized as the most
significant ad-  20   counting means (84) reset in response to )     dress
bit in the embodiment illustrated In this applica-  said top field signal
(VTOP) for counting horizon- tion, this is a matter of convenience only and
other    tal synchronizing signals (H); embodiments could readily be
devised for the ad-              means (76) for generating a bottom field
dress comparator scheme illustrated in Fig. 10.         signal (VBOT) upon
receipt of a subsequent one It Is evident from the above descriptions that
the   25  of said vertical synchronizing signals (V) and a field generator
of the present invention provides a     predetermined count on said
counting means simple way to process an incoming interlaced signal
(84); and to preserve the correct spatial and temporal relation-
means (78-82) for generating said selector ship between the two fields
without requiring a pre-    signals (F. 1-F) in response to said top (VTOP)
determined one of the fields to be top field and the   30  and bottom
(VBOT) field signals. otherto be bottom field. Eitherfield can be top or
bot- tom field.                                           3. An apparatus
as claimed in claim 1, wherein said In addition, the Initiation of only one
of the fields,  video signal has vertical (V) and horizontal (H) here the
top field, Is dependent on the relative timing  synchronization signals,
and said generating of the horizontal and vertical synchronization signals.
35  means (10,12, 22, 24) comprise: Artifacts resulting from Incorrect
interlace due to          input means (10, 12) for receiving said in-
crossing of the vertical over the horizontal synchron-  terlaced signal,
ization signal are thus minimized.                            firstmeans
(22; 74-76) coupled to said in- Although the invention has been illustrated
in       put means (10, 12) and responsive atleast in part some preferred
embodiments, it is not to be limited   40  to said vertical synchronization
signals (v) for thereto. Other embodiments will be obvious to one
generating a top field signal (VTOP) selecting the skilled in the art and
are intended to be encompassed   then present field as top field and a
bottom field by the following claims".                               signal
(VBOT) selecting the next following field as bottom field; and 45
timing means (22; 78-82) coupled to said Claims
first means (22; 74-76) and responsive at least in part to said horizontal
synchronization signals (H) 1. Apparatus for processing an interlaced video
sig-    for generating a first selector signal (F) Indicative nal having
even and odd fields, comprising mem-      of the presence of a top field
and a second selec- ory means (18) having first and second groups of  5o
tor signal (1-F) indicative of the presence of a bot- memory locations; the
apparatus being charac-        tom field, respectively, in response to said
top terized by:                                          and bottom field
signals (VTOP, VBOT), respeo- means (10, 12, 22, 24) coupled to receive
tively. said interlaced signal for generating a first field selector signal
(F) signifying an arbitrarily select-  55   4. Apparatus as set forth In
Claim 3, further com- ed one of said even and odd fields as top field,
prising means (80-74) for applying said second and a second field
selectorsignal (1-F) signifying   selector signal (1-F) to said first means
(22; 74- the other of said even and odd fields as bottom      76), so that
said first means furnishes said first 8    



13                  EP 0 346 980 B1                  14 clocked to the Q
output of flip-flop 80 by the next H   field; signal. AVSYNC signal is thus
again generated.               means (19) coupled to said generating The
operation of the field generator In Fig. 11 is  means (10, 12, 22, 24) for
recording top field in- such that a VSYNC signal Is generated for each In-
formation in said first memory locations and bot- coming V signal. The
VSYNC signal lasts the Interval   5  tom field information In said second
memory lo- of one horizontal line. Further, in the absence of an In-
cations under control of said first (F) and second complete line signal
(INCL signal) each incoming V      (1-F) field selector signals,
respectively; and signal will cause a change in the field selector signal.
means (28-36) for reading said top field in- This change will be inhibited
foran incoming INCLsig-  formation and said bottom field information from
nal during a top field. The fact that the INCL signal is  10  said first
and second memory locations. effective for top-to-bottom changes only does
not cause any visual difficulties in the display, since the  2. An
apparatus as claimed in claim 1, wherein said duration of a field is only
1/60th of a second. It would  interlaced video signal comprises vertical
(v) and of course be possible to devise a circuit in which the  horizontal
(H) synchronizing signals, and said INCL signal is effective for both
fields or only during   15  generating means (10, 12, 22, 24) comprise:
bottom fields. Such embodiments would be obvious             means (80, 72,
74) for furnishing a top to one skilled in the art and are intended to be
Includ-  field signal (VTOP) in response to a vertical syn- ed in the
claims.                                      chronizing signal (V) followed
by a horizontal syn- It should further be noted that while the field se-
chronizing signal (H); lector signals are utilized as the most significant
ad-  20  counting means (84) reset in response to dress bit in the
embodiment illustrated in this applica-  said top field signal (VTOP) for
counting horizon- tion, this is a matter of convenience only and other
tal synchronizing signals (H); embodiments could readily be devised for the
ad-             means (76) for generating a bottom field dress comparator
scheme illustrated in Fig. 10.         signal (VBOT) upon receipt of a
subsequent one It is evident from the above descriptions that the   25  of
said vertical synchronizing signals (v) and a field generator of the
present Invention provides a     predetermined count on said counting means
simple way to process an incoming interlaced signal     (84); and to
preserve the correct spatial and temporal relation-       means
(78-82)forgenerating said selector ship between the two fields without
requiring a pre-    signals (F, 1-F) In response to said top (VTOP)
determined one of the fields to be top field and the   30  and bottom
(VBOT) field signals. other to be bottom field. Eitherfield can be top or
bot- tom field.                                         3. An apparatus as
claimed in claim 1, wherein said In addition, the initiation of only one of
the fields,  video signal has vertical (V) and horizontal (H) here the top
field, Is dependent on the relative timing  synchronization signals, and
said generating of the horizontal and vertical synchronization signals.  35
means (10, 12, 22, 24) comprise: Artifacts resulting from incorrect
interlace due to          Input means (10, 12) for receiving said In-
crossing of the vertical over the horizontal synchron-  terlaced signal,
ization signal are thus minimized.                           firstmeans
(22; 74-76) coupled to said in- Although the invention has been illustrated
in      put means (10, 12) and responsive atleast in part some preferred
embodiments, it is not to be limited   40  to said vertical synchronization
signals M  for thereto. Other embodiments will be obvious to one
generating a top field signal (VTOP) selecting the skilled in the art and
are intended to be encompassed  then present field as top field and a
bottom field by the following claims.                               signal
(VBOT) selecting the next following field as bottom field; and 45
timing means (22; 78-82) coupled to said Claims
first means (22; 74-76) and responsive at least in part to said horizontal
synchronization signals (H) 1. Apparatus for processing an interlaced video
sig-   for generating a first selector signal (F) indicative nal having
even and odd fields, comprising mem-     of the presence of a top field and
a second selec- ory means (18) having first and second groups of  50
torsignal (1-F) indicative of the presence of a bot- memory locations; the
apparatus being charac-       tom field, respectively, in response to said
top terized by:                                         and bottom field
signals (VTOP, VBOT), respec- means (10, 12, 22, 24) coupled to receive
tively. said interlaced signal for generating a first field selector signal
(F) signifying an arbitrarily select-  55   4. Apparatus as set forth in
Claim 3, further com- ed one of said even and odd fields as top field,
prising means (80-74) for applying said second and a second field selector
signal (1 -F) signifying  selector signal (1-F) to said first means (22;
74- the other of said even and odd fields as bottom     76), so that said
first means furnishes said first 8    



15                  EP 0 346 980 B1                  16 field signal (VTOP)
in response to a vertical syn-  formation to be displayed; the apparatus
further chronization signal (V) received in the presence    comprising: of
said second selector signal (1-F).                    top line counter
means (24) connected to said timing means (22; 78-82) for counting hori- 5.
Apparatus as set forth in Claim 4, further com-      zontal synchronization
signals (H) following re- prising counting means (84) having a dock Input
ceipt of each of said selector signals (F) and gen- (CP), a reset input
(R), and a terminal count out-  erating a top line signal (TOP) when the
count on put (TC) supplying a terminal count signal upon     said top line
counter means (24) Is Indicative of receipt of a predetermined number of
horizontal     the presence of the first of said plurality of lines.
synchronization signals (H) following resetof said  10 counting means (84);
11. Apparatus as set forth in Claim 10, wherein said firstconnecting means
forconnecting said      line counter means (24) counts to a count of 5.
first means (22; 74-76) to said reset Input (R) for resetting said counting
means (84) in response to  12. Apparatus as set forth in Claim 5, wherein
said said first field signal (VTOP); and        15       even field and
said odd field each comprises a means for applying said horizontal syn-
plurality of lines; the apparatus further compris- chronization signals (H)
to said clock input (CP).  ing: horizontal window signal furnishing 6. 6.
Apparatus as set forth in Claim 5, wherein said  means (94, 96) for
generating a horizontal win- first means (22; 74-76) comprises:          20
dowsignal (HW) having afirstvalueforafirstpre- gating means (76) having a
gating input for   determined time period Including occurrence of a
generating said second field signal (VBOT) in re-   horizontal
synchronization signal in each of said sponse to a gating signal at said
gating input; and  lines, and a second value for the remainder of means for
connecting said terminal count      each of said lines; and output (TC) of
said counting means (84) to said  25       means (70) for blocking said
vertical syn- gating input so that said second field signal
chronization signals from said first means (22; (VBOT) occurs upon receipt
of said terminal         74-76) while said horizontal window signal (HW)
count signal.                                       has said first value
during said output bottom field, and for transmitting the remaining ones of
7. Apparatus as set forth In Claim 6, wherein said  30  said vertical
synchronization signals thereby terminal count signal is furnished at a
count of 5.  generating VGATE signals. 8. Apparatus as set forth in Claim
3, wherein said  13. Apparatus as set forth in Claim 12, wherein said
timing means (22; 78-82) comprises means for        blocking means (70)
comprises a NAND gate. furnishing a regenerated vertical synchronization
35 signal (VSYNC) in response to each of said field  14. Apparatus as set
forth in Claim 12, further com- signals (VTOP, VBOT) and for terminating
each       prising second means (72) connected to said of said regenerated
vertical synchronization sig-   blocking means (70) and said first means
(22; 74- nals (VSYNC) following receipt of a predeter-       76) for
applying said VGATE signals to said first mined number of horizontal
synchronization sig-  40  means (22; 74-76) for gating said first selector
nals (H).                                           signal (F) and said
terminal count signal. 9. Apparatus as set forth in Claim 8, wherein said
15 Apparatus as set forth in Claim 1, wherein said timing means (22; 78-82)
further comprises flip-    first selector signal (F) and said second
selector flop means (82) having a Q output having a first  45  signal (1-F)
together constitute a binary field sig- state furnishing said first
selector signal (F) and  nal having a first value constituting said first
se- a second state furnishing said second selector      lector signal (F)
and a second value constituting signal (1-F), and a clock Input (CLK)
receiving     said second selector signal (1-F). said regenerated vertical
synchronization signal (VSYNC), whereby said state of said Q output of  5o
16. An apparatus as claimed In claim 1, wherein said said flip-flop means
(82) changes In response to    top field information and said bottom field
Infor- said regenerated vertical synchronization signal    mation are read
from said first and second mem- (VSYNC).
ory locations In dependence upon a second inter- laced Input signal having
second even and odd 10. Apparatus as set forth In Claim 9, wherein each
55  fields, and second vertical (V) and horizontal syn- of said fields of
said input signal comprises a first  chronization signals, and wherein said
reading plurality of lines, said first plurality of lines com-  means
(28-36) comprise: prising a second plurality of lines having video in-
second field signal generating means (30; 9    17                 EP 0 346
980 B1                  18 74-76) responsive at least in part to said
second  Patentansprflche 



vertical synchronization signals (V) for generat- Ing field signals (VTOR
VBOT) selecting one of  1. Vorrichtung zur Verarbeltung sines Zeilen- said
second fields as output top field and the     sprung-Videosignals mit
geradzahllgen und un- other of said fields as output bottom field; and  5
geradzahligen Teilbildern mit Speichermittein second timing means (30;
78-82) coupled      (18) mit elner ersten und elner zwelten Gruppe _,.
to said second field signal generating means (30;  von Speicherstellen;
wobel dlese Vorrichtung ge- 74-76) and responsive at least In part to said
sec-  kennzeichnet lst durch: ond horizontal synchronization signals (H)
for          Mittel (10,12, 22, 24), die das genannte generating a first
selector signal (F) indicative of  10  Zellensprungslgnal empfangen zur
Erzeugung the presence of an output top field and a second   sines ersten
Teilbildselektorsignals (F), das ein selector signal (1-F) Indicative of
the presence of.  bliebigseiektlertes Teilbild der genannten gerad- an
output bottom field, respectively, in response  zahligen und
ungeradzahligen Tellbilder als to said field signals (VTOP, VBOT).
Ober-Teilbild bezeichnet, und sines zweiten Teil- 15
bildselektorsignal (1-F), das das Andere der ge- 17. An apparatus as
claimed in claim 1,furthercom-    nannten geradzahligen und ungeradzahligen
prising means (50, 52) for maintaining said first  Teilbilder als
Unter-Teibild bezeichnet; field selector signal (F) during receipt of the
other   Mittel (19), die mit den genannten Erzeu- of said even and odd
fields when said recording    gungamitteln (10, 12, 22, 24) gekoppelt sind
zur means (19) and said readout means (36) are si-  20  Aufzelchnung von
Ober-Teilbildinformation an multaneously operative In the same one of said
den genannten ersten Speicherstellen und Unter- groups of memory locations.
Tellbildinformation an den genannten zwelten Speicherstellen und zwar
unterAnsteuerung des 18. Method for generating a first selector signal (F)
genannten erstbn (F) und des zweiten (1-F) Tell- selecting an even field or
an odd field of an Input  25  bildselektorsignals; und Interlaced signal as
top field and a second selec-      Mittel (28-36) zum Auslesen der genann-
tor signal (1-F) selecting the other of said even  ten
Ober-Tellbildinformation und der genannten field and said odd field as
bottom field, said even  Unter-Tellbildinfornatlon aus den genannten er-
field and said odd field having, respectively, even  sten und zweiten
Speicherstellen. field and odd field vertical synchronization sig-  30
nals, each of said vertical synchronization signals  2. Vorrichting nach
Anspruch 1, wobei das genann- having a sequence of horizontal
synchronization    to Zeilensprung-VideosIgnal Vertikal-(V)- und signals
associated therewith, comprising the       Horizontal-(H)-Synchronsignale
aufweist und steps of:                                          wobel die
genannten Erzeugungsmittel (10, 12, separating (12) said even and odd Input
35  22, 24) die folgenden Elements aufwelsen: vertical synchronization
signals and said associ-       Mittel (80,72,74) zum Uefern sines Ober-
ated horizontal synchronization signals from said  Teilbildsignals (VTOP)
In Antwort auf sin Verti- even and odd fields;
kal-Synchronsignal O mit sinem nachfolgenden generating (22; 80) a first
regenerated      Horizontal-Synchronsignal (H); vertical synchronization
signal (VSYNC) In re-  4o      Zahlenmittel (84) die In Antwort auf das
sponse to said even field input vertical synchron-  genannts
Ober-Teilbildsignal (VTOP) ruckge- ization signal or said odd field Input
vertical syn-  stlot werden zum Zahlen von Horizontal-Syn- chronization
signal% and a predetermined one of    chronsignalen (H); the sequence of
horizontal synchronization sig-         Mittel (76) zum Erzeugen sines
Unter-Teil- nals (H) associated therewith;            45       bildsignals
(VBOT) bei Empfang sines nachfol- generating (80) a second regenerated
genden Signals der genannten Vertikal-Syn- vertical synchronization signal
(VSYNC) in re-     chronsignale (V) und einer vorbestimmten Zah- sponse to
the other of said input vertical syn-   lung an den genannten ZahImittein
(84); und chronization signals and a preselected one of           Mittel
(78-82) zum Erzeugen der genann- said sequence of horizontal
synchronization sig-  5o  ton Selektorsignale (F, 1-F) inAntwortaufdasge-
nals (H) associated therewith; and*                nannte Ober-(VTOP)- und
Unter-(VBOT)-Tell- generating (82) said selector signals (F, 1-
bildsignals. F) in response to said first and second regener- ated vertical
synchronization signals (VSYNC),  3. Vorrichtung nachAnspruch 1, wobei das
genann- respectively.                             55       to Videosignal
Vertikal-M- und Horizontal-(H)- Synchronsignale aufwelst und wobel die
genann- ten Erzeugungsmittel (10, 12, 22, 24) die folgen- den Elements
aufweisen: 10             _ _   _ _ _     _ _ I 1!11111 11111 11111! 11
1111    *  19              EP0346980B1                     20 



Eingangsmittel (10, 12) zum Empfangen       nanntzweite Teilbildsignal
(VBOT) bel Empfang des genanntbn Zeilonsprungsignals,                des
genannten Endzahlungssignals auftritt. erste Mittel (22; 74-76), die mit
den go- nannten Eingangsmitteln (10, 12) gekoppelt sind  7. Vorrichtung
nach Anspruch 6, wobei das genann- und die wenigstens tellwelse auf die
genannten   c  tb Endzahlungssignal bel einerZahlung von 5ge-
Vertikal-Synchronsignals (V) reagleren zum Er-    liefert wird. zeugen
sines Ober-Tellbildsignals (VTOP), In- dem das dann vorhandene Tellbild als
Ober-     8. Vorrichtung nach Anspruch 3, wobel die genann- Teilbild
bezeichnet wird und sines Unter-Tellbild-  ten Zeitgebermittel (22; 78-82)
Mittel aufwelsen signals (VBOT), wobei das nachste Teilbild als  10  zum-
Liefern eines regenerierten Vertikal-Syn- Unter-Tellbild bezeichnetwird;
und                chronsignais (VSYNC) In Antwort auf jedes der ZeRmittel
(22; 78-82), die mit den genann-   genannten Tellbildsignale (VTOP VBOT)
und ten ersten Mittein (22; 74-76) gekoppelt sind und  zum Beendenjedes
dergenannten regenerierten die wenigstans tbilweise fOr die genanntbn Hoa-
Vertikal-Synchronsignaie (VSYNC) bei Empfang zontal-Synchronsignale (H)
sorgen zum Erzeu-  15  elner vorbestimmten Anzahl Horizontal-Syn- gen sines
ersten Selektorsignals (F), des indika-  chronsignale (H). tiv Ist ffir das
Vorhandensein sines Ober- Teilbildes und sines zweiten Selektorsignals (1-
9. Vorrichtung nach Anspruch 8, wobei die genann- F), das indikativ ist fOr
des Vorhandensein sines  ten Zeitgebermitbi (22; 78-82) webterhin Fllpflop-
Unter-Tellbildes In Antwort auf die genannten   20  mittel (82) aufweisen
mit elnem Q-Ausgang mit Ober- und Unter-Teilbildsignale (VTOP VBOT).
elnem ersban Zustand, der das genannte erste Selektorsignal (F) liefert und
mit elnem zwolten 4. Vorrichtung nach Anspruch 3, weiterhin mit Mit-
Zustand, der des genanntb zweite Selektorsignal ton (80-74) zum Zufuhren
des genannten zwei-      (1-F) liefert und mit sinem Taktbingang (CLK) der
ten Selektorsignals (1-F) zu den genannten er-  25  das genannte
regenerierte Vertikal-Synchronsi- sten Mittein (22; 74-76), so dal& die
genanntbn er-  gnal (VSYNC) empfangt, wobei der genannte Zu- sten Mittel
das genannte erste Teilbildsignal     stand des genannten Q-Ausganges der
genann- (VTOP) liefern in Antwort auf sin Vertikal-Syn-   ten
Fiipflopmittel (82) In Antwort aul des genannte chronsignal (, das beim
Vorhandensein des ge-     regenerierto Vertikal-Synchronsignal (VSYNC)
nanntbn zweitsn Selektorsignals (1-F) empfan-  30  sich andert. gen worden
ist 10. Vorrichtung nach Anspruch 9, wobei jedes der 5. Vorrichtung nach
Anspruch 4, weiterhin mitZahl-   genanntbn Teilbilder des genannten
Eingangssi- mittein (84) mit einem Takbsingang (CP), sinem    gnais sine
erste Anzahl Zeilen aufweist, wobel Rfckatelleingang (R), und einem
Endzahlungs-  35  diess erste Anzahl von Zeilen sine zwlte Anzahl ausgang
(TC), der sin Endzahisignal liefert beim  Zeilen aufweist mit
wiederzugebender Videoin- Empfang einervorbestimmten Anzahl Horizontal-
formation; wobei die Vorrchtung weiterhin die synchronimpulse (H), foigend
auf das Rflckstel-   nachfolgenden Elements aufwelst: len der genannten
Zlhimitel (84);                       Ober-Zeilen-Zahlermbttsl (24), die
mit den ersten Verbindungsmittein zurVerbindung   4o  genannten
Zeitgebermitteln (22; 78-82) verbun- der genannten ersten Mittel (22;
74-76) mit dem   den sind zum Zahlen von Horizontal-Synchronsi- genannten
Rfckastslleingang (R) zum Rflckstal-    gnaln (H) die dem Empfang jodes der
genann- len der genannten Zahlmlttel (84) in Antwort auf  ten
Selsitorsignale (F) folgen und sin Ober- das genanntb erste Teilbildsignal
(VTOP); und     Zeoiensignai (TOP) erzeugen, wenn die Zahlung Mittol zum
Zufflhren der genannten Hori-  45  an den genannten Ober-Zeilen-Zahimittel
(24) in- zontal-Synchronsignale (H) zu dem genanntbn       dikativ Ist fOr
das Vorhandensein der genanntsn Taidbingang (CP).
Anzahl Zellen. 6. Vorrichtung nach Anspruch 5, wobel die genann-  11.
Vorrichtung nach Anspruch 10, wobei die ge- ten ersten Mittel (22; 74-76)
die nachfoigenden   5o  nannton Zeilen-Zhimittel (24) bis zu 5 zahlen.
Elemente aufweisen: Schaltmittel (76) mit elnem Schaiteingang  12.
Vorrichtung nach Anspruch 5, wobel das genann- zum Erzeugen des genannten
zwelten Teilbildsl-    to geradzahlige Telibild und das genannte unge-
gnals (VBOT) In Antwort auf sin Schaitaignal an   radzahllge Tellbild je
sine Anzahl Zelien aufwei- dem genanntbn Schaltbingang; und          55
sen; wobel die Vorrichtung weiterhin die nachfol- Mittel zum Verbinden des
genannbtn End-     genden Elements aufweist zahlungsausgangs (TC) der
genannten Zahimk-             Horizontal-Rahmensignallieferungsmittel tel
(84) mit dem Schalteingang, so daS das ge-    (94, 96) zum Erzeugen sines
Horizontal-Rah- 11_ . |101 111I1 Hl~l   1111  fIlll    21
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mensignals (HW) mit elnem ersten Wert fur ine      nigstens tei!welse fur
die genannten zweiltn Ho- erste vorbestimmtb Zeitperiode mit dem Auftritt
rizontal-Synchronsignale (H) verantwortlich sind eines
Horizontal-Synchronsignals inJederderge-    zur Erzeugung elnes ersten
Seledtorsignals (F), nannten Zellen und eonen zweiten Wert far die     das
Indikativ ist fOr das Vorhandensein sines restlichen Zeilen; und
5      Ausgangsoberteilbildes und eines zweiten Se- Mittel (70) zum Sperren
der genannten        lektorsignals (1-F), das Indikativ let fMr das Vor-
Vertikal-Synchronsignale gegeniber den ge-         handensein eines
Ausgangsuntertoilbildes in nannten ersten Mitteln (22; 7476), wahrend des
Antwort auf die gonannten Toilbildsignale (VTOP genannten
Horizontal-Rahmensignals (HW) den       VBOT). genannten ersten Wert hat
wahrond des genann-  io ten Ausgangsunterteilblldes, und zum Obertra-  17.
Vorrichtung nach Anspruch 1, weiterhin mit Mit- gen der ubrigen Signalo der
genannten Vertikal-    tin (50, 52) zum Beibehalten des genannten er-
Synchronsignale, wobel VGATE-Signale erzougt       sten
Teilbildselektorsignais (F) bel Empfang des werden.
Anderen dergenanntbn geradzahllgen und unge- 16     radzahligen Tellbilder,
wenn die genannten Auf- 13. Vorrichtung nach Anspruch 12, wobei die ge-
zeichnungsmittel (19) und  die genannten nannten Sperrmittel (70) emn
NAND-Gattbr auf-     Auslesemittel (36) gleichzeitlg in derseiben weosen.
Gruppe der genannnte Gruppen von Speicher- stollen wirksam sind. 14.
Vorrichtung nach Anspruch 12, weiterhin mit  20 zweiten Mitteln (72), die
mit den genanntbn    1. Verfahren zum Erzeugen oines ersatn Selekor-
Sperrmittein (70) und den genannten ersten Mit-    signals (F), wobel ein
geradzahliges Tellbild oder tin (22; 74-76)verbundensindzumZufuhrender
e.in ungeradzahliges Teilbild oines Eingangszei- genanntbn VGATE-Signale zu
den genannten er-      lensprungsignals als Ober-Teilbild selektiertwird
sten Mitteln (22; 74-76) zum Schalten des ge-  25  und eines zwelten
Selektrignals (1-F), wobel nannten ersten Selektorsignais (F) und des ge-
das andere des gonannten geradzahligen TollbiN- nannten Endzlhlungsaignals.
des und des genannten ungeradzahligen Teilbil- des als Unter-Teilbild
selektiert wird, wobel das 15. Vorrichtung nach Anspruch 1, wobei das
genann-    genannte geradzahlige Tellbild und das genanntb to erste
Selektorsignai (F) und das genannte  30   ungeradzahlige Teilbild
geradzahlige Teilbild- zweite Selektorsignal (1-F) zusammen emn binA-
und ungeradzahlige Teilbild-Vertikal-Synchron- res Tellbildsignal bilden
mit elnem erston Wert,  signale aufweisen, wobei jedes der genannten der
das genannte erste Selektorsignal (F) bildet   Vertikal-Synchronsignale sin
Folge zugeordne- und mit einem zweitn Wert der das genannte       ter
Horizontal-Synchronslgnale aufwelst, wobei Zwelte Selektorsignal (1-F)
bildet.       35       dieses Verfahren die nachfolgenden Verfahrens-
schritte umfait: 16 Vorrichtung nach Anspruch 1, wobei die genann-
das Trennen (12) der gonannten goerd- to Ober-Teilbildinformation und die
genannte Un-   zahilgen und ungeradzahligen Eingangs-Verti-
ter-Toilbildinformation aus den genannten ersten  *kai-Synchronsignale und
der genanntbn zuge- und zweiten Spelcherstellen ausgelesen werden   .o
ordneten Horizontal-Synchronsignale von den und zwar abhangig von einem
zweiten Zellen-        genanntbn geradzahligen und ungeradzahligen
sprung-Eingangssignal mit zweiten geradzah-        Tellbildern; ligen und
ungeradzqhligen Teilbildern und eines         das Erzeugen (22; 80) elnes
ersten rege- zweitn .... mIt zweiten Vertikal-(V)- und Horizon-  nerierton
Vertikai-Synchronsignals (VSYNC) In tal-synchronsignalen und wobei die
genanntbn   45  Antwort auf das genanntb geradzahlige Teilbild-
Auslesemittbl (28-36) die nachfolgenden Ele-
eingangs-Vortikal-Synchronsignal odor das ge- mente aufwelsen:
nannte ungeradzahlige Teilbild-eingangs-Verti- zwmite
Tellbildsignalerzeugungsmbittl (30;   kal-Synchronsignal und eines
vorbestimmton Si- 74.76), die wenigsatnsa tilweise fOr die genannton  gnals
der Folge zugeordneter Horizontal-Syn- zweiten Vertikal-synchronsignale V)
verantwort-  s0  chronsignaie (H); lich sind zur Erzeugung von
Tellbildsignaien            das Erzeugen (80) elnes zweiltn regene- (VTOP
VBOT), wobeieines der genannten zwei-      riertn Vertikal-Synchronsignals
(VSYNC) in ten Teilbilder als Ausgangsoborteilbild und das
AntwortaufdasAndere dergenanntbn Eingangs- Andere der genannten Tellbilder
als Ausgangsun-    Vertikal-Synchronsignaie und elnes vorselektier-
terteilbild gewahlt wird; und             t5 en Signals der genannten Fodge
zugeordneter zweit Zeitgebermittel (30; 78-82), die mit
Horizontal-Synchronsignale (H); und den genanntbn zwelten
Tellbildsignalerzeu-              das Erzeugen (82) der genannten Selek-
gungsmittoin (30; 74.76) gekoppelt sind und we-   torsignalo (F, 1-F) in
Antwort auf die genanntbn 12 1   1111111111111 1111    



23                  EP 0 346 980 B1                 24 ersten und zweiten
regenerierten Vertikal-Syn-     chronisatibns verticale (V) et horizontale
(H) et chronsignale (VSYNC).                             lesdits moyans
g6n6rateurs (10, 12, 22, 24) comprennent: des moyens d'entr6e (10. 12) pour
race- Revendlcations                                5       voir ledit
signal entrelace; des premiers moyens (22; 74-76) coupl6s 1. Apparell pour
la traitement d'un signal vid6o en-  auxdits moyens d'entree (10, 12) et
sensibles au trelac6 ayant des trames pairs et Impaire,         molns en
partle auxdits signaux de synchronisa- comprenant des moyens de m6morsation
(18)         tlon vertical M) pour g6nhrer un signal de trams comportant un
premier et un deuxibme groupes  1o  sup6rieure (VTOP) selectionnant la
trams alors d'emplacements de memoire, I'appareil 6tant ca-    presontb
comme trame suporieure st un signal de ract6rise par:
trame inferieure (VBOT) s9lectlonnant la trams des moyens (10, 12, 22, 24)
coupl6s pour     suivant Imm6diatement comme trams inf6rieure, recevoir
ledit signal entrelace en vue de generer  et un premier signal s6lecteur de
tramm (F) signi-  15     des moyens de synchronisation (22; 78- fiant
qu'une trams s6lectlonnee arbitrairement     82) couples auxdits premiers
moyens (22; 74-78) parnmi leadites trames paire et Impaire sera la tra-  at
sensibles au moins en partie auxdlts signaux me sup6rieure, et un deuxilme
signal selecteur     de synchronisation horizontale (H) pour g6nerer de
trams (1-F) signifiant quo l'autre desdites tra-  un premiersignal
selectour (F) Indicatif de la pre- mes pairs et impaire sera la trams
inf6rioure;  20  sence d'une trams superieure et un deuxibine si- des
moyens (19) coupl6s auxdits moyens       gnal s6lecteur (1-F) indicatif de
la pr6senced'une g6n6rateurs (10, 12,22, 24) pour enregistrer des  trame
Inferieure, respectivement, on r6action informations sur la trams
sup6rieure dans lesdits  auxdlts signaux de trame sup6rieure et de trame
premiers emplacements de m6moire et des Infor-    inferieure (VTOP, VBOT),
respectiveinent. mations sur la trame Inferieure dans lesdits  25 deuxilmes
emplacements de me6molre sous le     4. Appareil selon la revendication 3,
comprenant contrOle dudit premler (F) et dudit deuxlmne (1-F)  en outre,
des moyens (80-74) pour appliquerledit signaux selicteurs de trames,
respectivement et    deuxibme signal silecteur (1-F) auxdlts premiers des
moyens (28-38) pour extraire lesdites    moyens (22; 74-76), de telle sorts
quo lesdits pre- informations sur la trame sup6rieure et lesdites  3O
miers moyens d6livrent ledit premier signal de informations sur la trame
Inferieure desdits pre-  trame (VTOP) en reaction a un signal de synchro-
miers et deuxibmes emplacements de memoire.        nisation verticale (
recu en pr6sencoe dudit deuxieme signal s6lectbur (1-F). 2. Apparell selon
la rovendication 1, dons lequel le- dit signal vid~o entrelace comprend des
signaux   95  5. Apparell selon la revendication 4, comprenant, de
synchronisations verticale M  et horizontale    en outre, des moyens de
comptage (84) ayant (H), et lesdits moyens gen6rateurs (10, 12, 22,    une
entr6e d'horloge (CP), une entree de remise 24) comprennent:
da z6ro (R) et une sortie de comptage terminal des moyons (80, 72, 74) pour
d6livror un     (TC) delivrant un signal de comptage terminal A signal de
tramo sup6rieure (VTOP) en r6actbon A   4o  la r6ception d'un nombre
pr6dterrinln6 de si- un signal de synchronisation verticale M) suivi
gnaux de synchronisation horizontale (H) aprbs d'un signal de
synchronisation horizontale (H);   remise A z6ro desdits moyens de comptage
(84); des moyens, de comptage (84) remis A               des premiers
moyens de connexion pour z6ro en reaction audit signal de trams sup6rieure
connecter lesdits premiers moyens (22; 74-78) A (VTOP) pour compter des
signaux de synchroni-  4   ladito entr6e de remise a zero (R) pour remettre
sation horizontale (H);                            A z6ro lesdits moyens de
comptage (84) en r6ac- des moyens (76) pourgen6rer un signal de     tion
audit premier signal de trame (VTOP), et trams inferieure (VBOT) lors de la
reception d'un       des moyens pour appliquer lesdits si- signal ulterieur
desdits signaux de synchronisa-   gnaux de synchronisation horizontale (H)
A ladite tion verticale M et d'un comptage pr6d6termln6   6o  entr6e
d'horloge (CP). sur lesdits moyens de comptage (84), et des moyens (78-82)
pour g6nerer lesdits   6. Appareil selon la revendication 5, dons loquel
les- signaux s6lecteurs (F, 1-F) en r6action audit si-  dits premiers
moyens (22; 74-76) comprennent: gnaux de trams superieure (VTOP) et de
trame            des moyens A porte (76) ayant une entr6e Inferieure
(VBOI).                        55       de porte pour g6n6rer ledit
deuxieme signal de trame (VBQT) en r6actlon A un signal de porte A 3.
Apparell selon la revendication 1, dons loquel le-  ladite entr6e de ports,
et dit signal video comporto des signaux de syn-           des moyens pour
connecter ladite sortie 13 I IIlCIII 11  il 11111 11 lI1I   



25                 EP 0 346 980 B1                26 de comptage terminal
(TC) desdits moyens de      nent chacune une pluralite de lignes,
l'appareil comptage (84) a ladite entr6e de porte, de toll.  comprenant, en
outre: sorts quo ledit douxibme signal de tramns (VBOT)      des moyens de
d6livrance de signaux de se presentb lors de la r0ception dudit signal de
fenetre horizontale (94, 96) pour gonorer un si- comptage torminal.
s       gnal de fenetre horizontale (iW) ayant une pre- milre valeur
pendant uno porlode de temps pre- 7. Appareil selon la revendication 6,
dans loquel le-  determinee comprenant l'apparition d'un signal dit signal
de comptage terminal est d6livrW apres  de synchronisation horizontale dans
chacune un comptage de 5.                                desdites lignes,
ot une deuxiome valeur pour le 10     rostant de chacune desdites lignes,
at 8. Appareil solon la revendication 3, dans loqual les-   des moyens (70)
pour bloquer lesdfts si- dits moyens de synchronisation (22; 78-82)
gnaux de synchronisation verticale provenant comprennent des moyens pour
delivrer un signal   deadits premiers moyens (22; 74-76), tandis quo de
synchronisation verticale regqnerde (VSYNC)   lodit signal de fenetre
horizontale (HW) possbde en reaction A chacun desdits signaux de trams   15
ladito premiere valeurau cours de laditb trame in- (VTOP, VBOT) at pour
terminer chacun desdits     ferieure de sortie, etpourtransmettrelessignaux
signaux de synchronisation verticale regondrde   restants doadits signaux
de synchronisation ver- (VSYNC) apres roption d'un nombre pred6ter-
ticale de manibre a generer des signaux VGATE. mino de signaux de
synchronisation horizontale (H).                                     20
13. Appareil solon la revendication 12, dans lequel lesdits moyens de
blocage (70) comprennent une 9. Appareil solon la revendication 8, dans
lequel les-  porte NON-ET. dits moyens de synchronisation (22; 78-82)
comprennent, en outre, des moyens A bascule   14. Appareil solon la
revendication 12, comprenant, (82) ayant une sortle Q presentant un premier
25  par ailleurs, des deuxibmes moyens (72) conneo- etat d6lkmrant ledit
premier signal selecteur (F) et  tWs auxdits moyens de blocage (70) et
auxdits un deuxieme etat delivrant ledit deuxibme signal  premiers moyens
(22; 74-76) pour appliquer les- selecteur (1-F), et une entr~e d'horloge
(CLK) re-  dits signaux VGATE auxdits premiers moyens covant ledit signal
de synchronisation verticale  (22; 74-76) afin de debioquer ledit premier
signal regeneree (VSYNC), de sorts quo ledit etat de la-  3o  selecteur (F)
et ledit signal de comptage torminal. dite sortie Q desdits moyens A
bascule (82) chan- ge en reactlon audit signal de synchronisation  15.
Appareil solon la revendication 1, dans loquel le- verticale r~generAe
(VSYNC).                     dit premier signal selecteur (F) et ledit
deuxieme signal s6lectbur (1 -F) constituent ensemble un si- 10. Appareil
selon ia revendlcation 9, dans lequel  35  gnal de tramo binaire ayant une
promiere valour chacune desdites trames dudit signal d'entree
constituant ledit premier signal selecteur (F) et comprend une premibre
pluralite de lignes, ladie  une deuxieme valeur constitualt ledit deuxiAme
promlire pluralite de lignes comprenant uno      signal seecteur (1-F).
deuxieme pluralite de lignes ayant des informa- tions video a afficher,
I'apparell comprenant, en  40  16. Appareil solon la revendlcation 1, dans
lequel lea- outre:                                           dites
Informations sur la trame superieure et les- des moyens de comptage de
ligne supA-       dites Informatbons sur la trame interieure sont ex-
risure (24) connectps auxdits moyens de syn-     traites desdits premier et
deuxieme emplace- chronisation (22; 78-82) pour compter les si-    ments de
memoire en fonctlon d'un deuxibme si- gnaux de synchronisation horizontale
(H) aprbs  45  gnal d'entr~e entrelace ayant des deuxibmes tra- reception
de chacun desdits signaux selecteurs   mes pairs et impaire et de deuxibmes
signaux de (F) etgenererun signal de ligne superieure (TOP)
synchronisations verticale (V) et horizontale, et lorsque le comptage sur
lesdits moyens de        dane Isquel lesdits moyens d'extraction (28-36)
omptage de ligne sup~rieure (24) est indlcatif de  comprennent: la presence
de la premlbre de ladite pluralite de  co   des deuxibmes moyens
generateursdesi- lignes.                                          gnaux de
trame (30; 74-76) sensibles au molns en partle auxdts deuxibmes signaux de
synchro- 11. Apparell solon la revendication 10, dans lequel  nisatlon
verticale M  pour generer des signaux lesdits moyens de comptage de ligne
(24)         de trame (VTOP, VBOT) en selectlonnant l'une comptentjusqu'A
un comptage de 5.        JC      doedites'deuxibmes trames comme trams
supe- rieure de sortie et l'autre desdites trames comme 12. Appareil selon
la revendlcation 5, dans loquel la-  trame inferleure de sortie, et dito
trams pairs et laditb trame Impairs compren-     des deuxihmes moyens de
synchronisa- 14   



27                 EP0346980B1                    28 tion (30; 78-82)
couples auxdits deuxiemes moyens generateurs de signaux de trams (30;
74-76) at sensibles au moins an partie auxdits deuxienes signaux de
synchronisation horizon- tale (H) pour generer un premier signal silecteur
5 (F) indicatif de la presence d'une trame superieu- re de sortie et un
deuxieme signal selecteur (1- F) indicatif de la presence d'une trams
inferisure de sortie, respectivement, an reaction auxdits si- gnaux de
trams (VTOP, VBOT).              10 17. Appareil selon la revendication 1,
comprenant, en outre, des moyens (50, 52) pourmaintenirledit premier signal
selectaur de trames (F) au cours de la reception de l'autre desdites trames
paire at  15 Impaire lorsque lesdits moyens d'enregistrement (19) et
lesdits moyans d'extraction (36) operent simultanement dans la meme group.
desdits groupes d'emplacements de memoire. 20 18. Procede pour la
giniration d'un premler signal seilecteur (F) s6lectionnant une trame pair.
ou une trams impaire d'un signal entrelace d'entr6e comme trame supeieure
etd'un deuxieme signal s6ecbteur (1-F) silectionnant I'autre desdites tra-
26 mes paire et impaire comme trame inffrieure, la- dite trame paire et
ladite trams Impair. ayant, respectivement, des signaux de synchronisatlon
verticale respectifs, chacun desdits signaux de synchronisation verticals
ayant une sequence de  30 signaux de synchronisation horizontale qui four
est associ6e, procede comprenant les etapes sul- vants: on separe (12)
lesdits signaux de synchro- nisation verticale d'entree pairs et impairs et
les-  36 dits signaux de synchronisation horizontaie as- soci6s desdites
trames paire et impair.; on g6nere (22; 80) un premier signal de
synchronisation verticale rdgdnerie (VSYNC) en r6action auxdits signaux de
synchronisation ver-  40 ticale d'entr6e de trames palres ou auxdits si-
gnaux de synchronisation verticale d'entrne de traines Impaires et yn
signal pred6termini de la s6quence de signaux de synchronisation hofi-
zontale (H) qul leur est associ6e;        45 on g6nere (80) un deuxieme
signal de syn- chronisation verticale regener6e (VSYNC) en reaction A
l'autre deadits signaux de synchroni- sation verticale d'entr6e et un
signal pris6leo- tionn6 de ladite s6quence do signaux de synchro-  60
nisation horizontalo (H) qul leur est associoe, et on g6nere (82) lesdits
signaux s6lecteurs (F, 1-F) en r6action auxdits premlers et deuxlb- mes
signaux de synchronisation verticale rege- ne6ne (VSYNC), respectivement.
s5 15              __ :  1    


