
EP 0 395 691 B1 Description This invention relates to a TV receiver having
a digital overlay feature for producing special effects - such as
picture-in-picture and zoom. 5     There has been increasing interest in
digital TV due to the greater availability of low cost digital hardware and
memories. The digital TV allows the user to reformat the incoming video
signals. For example, in a digital TV provided with a pix-in-pix or pip
feature, an auxiliary or secondary video signal SVS (e.g., from the VCR
second detector) defines a small picture on the display screen which is
overlaid on a full picture defined by a main or primary video signal PVS
(e.g., from the TV second detector). 10     Typically, the secondary video
signal SVS is sampled and digitized at instants determined by a sampling
clock signal. The digital samples representing the secondary video signal
SVS are then subsampled, both horizontally and vertically, to develop a
stream of samples which represent a reduced size image. For a 3-to-1
reduction in the picture size, every third sample and every third line is
saved, and the intermediate samples and lines are discarded. 15     The
digital samples taken during one field or frame of the secondary video
signal SVS are stored in a memory. These samples are sequentially read out
from the memory using a clock signal which is desirably related to the
display deflection signal (e.g., horizontal and vertical synchronizing
signal components of the primary video signal PVS). The samples read out
from the memory are converted into an analog signal SVS' representative of
the reduced-size secondary picture. A video output switch, having input
terminals 20  coupled to receive the primary video signal PVS and
reduced-size secondary video signals SVS', applies an appropriate one of
the two input signals to a display device in response to a fast switching
signal FSS to produce a small picture within a large picture. U.S. Patent
application of McNeely et al, Serial No. 087,060, (EP-A-0304308) and
entitled "MULTIPLE INPUT DIGITAL VIDEO FEATURES PROCESSOR FOR TV SIGNALS"
describes an illustrative pix-in-pix TV receiver. 25    In accordance with
one aspect of this invention, there is provided a television (TV) signal
processing system comprising: a source of a first video signal FVS; a
source of a second video signal SVS; means including sampling means coupled
to receive said second video signal and responsive to a clock signal FCS of
frequency fcs for developing m-bit digital second video signal samples
occurring synchronously with said clock signal, where m is a positive
integer greater than one; characterized by a source (60,508) of an 30
n-bit switching signal SS, where n is a positive integer greater than one;
means (500) for concatenating bits of said n-bit switching signal with
predetermined samples of said sampled second video signal to form a digital
combined signal consisting of samples occurring synchronously with said
clock signal; means including memory means (900) responsive to said clock
signal for storing said combined sampled signal and for providing said
combined sampled signal at an output terminal thereof synchronously with
said clock 35  signal; means (702,712) coupled to receive said combined
sampled signal and responsive to said clock signal for reconstructing said
second video signal and said n-bit switching signal; a source (604) of
context code signal CCS; decoding means (800) coupled to receive said
reconstructed switching signal (hereinafter, SS') and responsive to said
context code signal CCS for generating a fast switching signal FSS in
synchronism with said clock signal, said fast switching signal FSS having a
first state when said 40  reconstructed switching signal corresponds to
said content code signal and a second state otherwise; and switching means
(80) coupled to receive said first video signal FVS and said reconstructed
second video signal (hereinafter, SVS') and responsive to said fast
switching signal FSS for providing, at an output terminal thereof, said
first video signal FVS and said reconstructed second video signal SVS' when
said fast switching signal FSS is respectively in said second state and
said first state. 45    In preferred embodiments of the invention M = 6 and
n = 2. In an embodiment of the invention said second video signal SVS is an
interlaced video signal comprising an odd field and an even field; said
memory includes two areas for respectively storing the odd and even fields
of said second video signal SVS; said switching signal SS stored in said
two areas of said memory is respectively representative of said odd and
even fields of said second video signal to be applied 50  to said switching
means output terminal; said switching signal SS stored in further areas of
said memory is representative of the non-passage of said reconstructed
second video signal from said memory to said switching means output
terminal. For example, a 2-bit switching signal SS is set equal to 10 and
01 in the areas of the memory that respectively store the odd and even
fields of the secondary video signal SVS. The 2-bit switching signal SS 55
is set equal to 00 in the remaining areas of the memory. When the odd and
even fields of the secondary video signal are required for display, the
context code signal CCS is set equal to 10 and 01 respectively. 



The decoder compares the switching signal SS read out from the memory with
the context code signal CCS to properly condition the fast switching signal
FSS. 2.    EP 0 396 691 B1 The fast switching signal FSS is set equal to a
logical one (1) when the odd field is required and the switching signal SS
recovered from the memory is equal to 10 and (2) when the even field is
required and the recovered switching signal SS is equal to 01. The fast
switching signal FSS is set equal to a logical zero otherwise, whereby the
first video signal PVS is passed to the display device. 5     In accordance
with another aspect of the invention, there is provided a television (TV)
signal processing system comprising: a source of a video signal having a
luma signal component Y and a pair of color difference signal components U
(ad) and V; a source of clock signal; characterized by sampling means
coupled to receive said video signal components, Y, U and V and responsive
to said clock signal for developing a stream of 6-bit digital samples
occurring synchronously with said clock signal, having the 10  following
sequence: [err] where the subscripts 0, 1, 2, ... represent the sample
numbers and where the samples occur at the clock rate CK; means coupled to
receive said 6-bit samples at said CK rate for generating a stream of 4-bit
digital nibbles occurring at the CK/N rate, where N is an integer greater
than or equal to one, including: first decimation means, responsive to said
6-bit Y component samples, for producing 6-bit Y component samples
occurring 15  at a rate CK/2N; second decimation means, responsive to said
6-bit U and V component samples, for producing an alternating sequence of
6-bit U and V component samples occurring at a rate CK/8N; means, coupled
to said first decimation means, and responsive to said 6-bit Y component
samples occurring at a rate CK/2N, for producing a sequence of 3-bit Y
component samples occurring at a rate CK/N, alternate 3- bit samples
occurring at the rate CK/N containing the three more significant bits and
the three lesser 20  significant bits respectively of said 6-bit Y
component samples occurring at the CK/2N rate; and means, responsive to
said 3-bit Y component samples and said 6-bit U and V component samples
occurring at the CK/8N rate, for alternately concatenating said U and V
samples to said Y component samples to produce a sequence of 4-bit nibbles
wherein mutually exclusive single bits of respective 6-bit U or V samples
are concatenated to six successive 3-bit Y samples and predetermined ones
of 3-bit Y samples between each 25  group of six successive concatenated
samples do not include concatenated U or V bits; and memory means for
storing said 4-bit nibbles. IN THE DRAWINGS: 30    FIGURE 1 is a block
diagram representation of a TV receiver including a video features
processor in accordance with the principles of the present invention;
FIGURE 2 is a block diagram representation of the video features processor
of FIGURE 1 comprising analog-to-digital (A/D) section, input section,
switching signal insert section, timing and control section and output
section; 35    FIGURE 3 is a detailed block diagram of the A/D section;
FIGURE 4 is a detailed block diagram of the input section; FIGURE 5 is a
detailed block diagram of the switching signal insert section; FIGURE 6 is
a detailed block diagram of the timing and control section; FIGURE 7 is a
detailed block diagram of the output section; 40    FIGURE 8 is a block
diagram representation of a circuit for generating a fast switching signal
FSS; and FIGURE 9 depicts timing diagrams useful in understanding the
operation of the FIGURE 1 video features processor. In the DRAWINGS, the
lines interconnecting various blocks represent either single conductor
connec- tions carrying analog signals or buses carrying binary digital
signals, as the case may be. A value next to a 45  slash mark intercepting
a particular interconnecting line represents the number of parallel
connections of that line or bus and a value in the parenthesis next to an
interconnecting line represents the repetition rate of the samples on the
interconnecting line. It will be further assumed that the incoming video
signal nominally conforms to the NTSC standard format. Examples of signals
conforming nominally to the NTSC standard format are video signals produced
50  by a video cassette recorder or a video disc player (hereinafter,
non-standard video signals). FIGURE 1 shows a memory-based TV receiver 29
for simultaneously processing video signals from two 



unrelated sources 22 and 24. The source 22 (e.g., TV second detector)
provides a first baseband composite video signal CV1. The source 24 (e.g.,
VCR second detector) develops a second baseband composite video signal CV2.
55     The first and second composite video signals CV1 and CV2 are each
applied to a pair of switches 26 and 28. The switch 26, responsive to a
selection signal, selects one of the two input signals CV1 and CV2
(hereinafter referred to as the primary video signal PVS) for application
to a first input terminal of a third switch 80 (also referred to as the
video output switch). The second switch 28, responsive to another 3    EP 0
395 691 B1 selection signal, applies either the same or the other of the
two input signals CV1 and CV2 (hereinafter referred to as the secondary or
auxiliary video signal SVS) to a decoder 30 and a sync separator 32. The
switches 26 and 28 are known as swap switches. As previously indicated, the
primary video signal PVS develops a full size large picture on the TV 5
screen, on which a reduced-size, small picture developed by the secondary
video signal SVS is overlaid. The user decides which of the two incoming
video signals CV1 and CV2 is used for defining the large picture and which
one is used for defining the small picture. The decoder 30 includes a
lowpass filter (LPF) and a bandpass filter (BPF). The lowpass filter,
having an upper cut-off frequency of about 1.5 MHz, passes the luma signal
(designated as a secondary luma 10  signal Y) to the exclusion of the
chroma signal. The bandpass filter, having a passband of approximately 3.58
MHz  0.5 MHz, recovers the chroma component C from the secondary video
signal SVS. A chroma demodulator, coupled to receive the chroma signal C,
develops a pair of baseband color difference signals U and V (e.g., R-Y and
B-Y). The sync separator 32 recovers the horizontal and vertical sync
signals HSSs and VSSs from the 15  secondary video signal SVS. The circuits
employed in the decoder 30 and the sync separator 32 are conventional, and,
therefore, they are not described in more detail. The output signals from
the decoder and sync separator blocks (i.e., Y, U, V, HSSs and VSSs) are
applied to a video features processor (VFP) 100 of the present invention.
The Y, U. V signals are sampled, digitized and multiplexed to generate a
stream of 4-bit digital samples in the manner described in detail 20
later. The 4-bit samples are routed to a video random access memory (VRAM)
900 for storage. The stored 4-bit samples are read out from the memory 900
in synchronism with the horizontal and vertical raster scanning signals
HDSD andVDSD, and then routed back to the video features processor 100. In
the video features processor 100, the 4-bit samples read out from the
memory 900 are translated back into the analog Y', U' and V' signals. The
analog Y', U' and V' signals are applied to a matrix circuit 25  70, where
the Y', U' and V' signals are converted into respective R, G and B signals.
An encoder 72, coupled to receive the R, G, B signals and responsive to the
color subcarrier signal component CSSp of the primary video signal PVS,
generates a reconstructed secondary video signal SVS' (in the baseband
composite form) representative of the reduced-size secondary picture. The
reconstructed secondary video signal SVS' is applied to a second input
terminal of the video output 30  switch 80, the first input terminal of
which is coupled to receive the primary video signal PVS. The video switch
80, responsive to a fast switching signal FSS from the video features
processor 100, switches between the primary video signal PVS and the
reconstructed secondary video signal SVS' to produce a pix- in-pix (pip)
video signal at an output terminal thereof. The pip video signal represents
a composite image having a first region which displays the primary video
signal PVS and a second, reduced-size region which 35  displays the
reconstructed secondary video signal SVS'. The PIP video signal from the
video output switch 80 is applied to the main signal processing circuits 82
of the TV receiver 20. The main signal processing circuits 82 develop red,
green and blue drive signals from the PIP video signal. These signals are
applied to the respective red, green and blue electron guns of the
kinescope 90. The main signal processing circuits 82 additionally develop a
pair of horizontal and 40 vertical deflection signals HDSD and VDSD for
application to the horizontal and vertical deflection windings 92 of the
kinescope 90. The red, green and blue electron beams, responsive to the
respective drive and deflection signals, scan a raster on the screen 94 to
produce the desired small picture within a large picture. The main signal
processing circuits 82 also recover the horizontal and vertical sync signal
components HSSD and VSSD of the primary video signal PVS. The display
deflection signals HDSD and VDSD are locked 



45 to the horizontal and vertical sync signal components HSSD and VSSD of
the primary video signal PVS. The horizontal sync signal component HSSD of
the primary video signal PVS is used for generating a first clock signal
FCS, which is locked in phase and frequency therewith. The nominal
frequency of the first clock signal FCS is established at 1280 times the
frequency FH of the HSSD signal. In the NTSC system, the horizontal sync
signal frequency [err] is set at 2/455 times the color subcarrier frequency
of 3.58 MHz. 50  This, in turn, establishes [err] at about 15.734 KHz and
FFcs at about 20 MHz. As shown in FIGURE 1, the first clock signal FCS is
divided by 1280 to generate a signal having a phase that is in alignment
with the first clock signal FCS and having a frequency that is about equal
to the frequency [err] of the horizontal sync signal component HSSD of the
primary video signal PVS. A phase detector 102 compares the phase of the
FCS/1280 signal with the phase of the horizontal sync signal HSSD 55
(which may be in the form of a flyback signal from the horizontal
deflection circuits of the TV receiver) to develop a phase error signal
PESc (here subscript "C" stands for clock). The phase error signal PESc is
lowpass filtered in a filter 40 to enhance its noise immunity, and to
remove the input frequencies to the phase detector 102. The
lowpass-filtered phase error signal PESc (LPF) is applied to a voltage
controlled 4    EP 0 395 691 B1 oscillator (VCO) 42 to develop the 20 MHz
first clock signal FCS, which is locked in phase and frequency with the
horizontal sync signal component HSSD of the primary video signal PVS. The
video features processor 100 uses two clock signals: (1) a first clock
signal FCS (also referred to as the main, system, display-locked or
line-locked clock signal) that is locked in phase and frequency to the 5
horizontal sync signal component HSSD of the primary video signal PVS, and
(2) a second clock signal SCS (also referred to as the skew-shifted clock
signal) which is a phase shifted version of the first clock signal. The
second clock signal SCS has its phase shifted once every horizontal line to
align with the phase of the horizontal sync signal component HSSs of the
secondary video signal SVS, and has a period that is equal to that of the
first clock signal FCS between successive phase adjustments. 10    If a
composite video signal is sampled by a clock signal which is neither phase
locked nor line locked to the horizontal synchronizing component of the
video signal (which is being sampled), then the samples or pixels may not
be aligned vertically. This problem, manifested as jagged vertical edges in
the displayed picture, is referred to as the skew or phase error problem.
In this particular embodiment of the invention, the secondary video signal
SVS is sampled by the second clock signal SCS, which is phase aligned with
its 15 horizontal sync signal component HSSS once every line to avoid skew
errors. While the secondary video signal SVS is sampled by a phase-aligned
second clock signal SCS, these samples are displayed in synchronism with
the first clock signal FCS which is locked to the horizontal synchronizing
signal component HSSD of the primary video signal PVS. Otherwise, skew
errors may occur in the displayed inset picture due to misalignment between
the HSSD signal (which controls the timing of 20 the display raster) and
the SCS clock signal (which controls the timing of the samples defining the
inset picture), As will be explained later, the video features processor
100 includes a clock transfer circuit to translate samples of the secondary
video signal SVS occurring synchronously with the second clock signal SCS
to samples occurring synchronously with the display-locked first clock
signal FCS. The above-mentioned 25 McNeely et al. United States patent
application (Serial No. 087,060) (EP-A- 0304308) discloses the details of
such a two clock video signal processing system. As illustrated in FIGURE
2, the video features processor 100 consists of the below-listed sections:
* A/D Section 300, * Input Section 400, 30    * Signal Insert Section 500,
* Timing & Control Section 600, and * Output Section 700 These sections
will be first briefly described and then each of the above sections will be
described in detail in conjunction with FIGURES 3-9. 35     The main
function of the A/D section 300 is to receive the analog Y, U and V signals
from the decoder 30, and convert them into a stream of 6-bit digital
samples at the FCS clock rate and having the following sequence: 



[err] [err] 40 [err] where the subscripts 0, 1, 2 ... represent the sample
numbers. The A/D section 300 additionally serves to provide a signal HRSTF
to the input section 400, which represents the timing of the first sample
or pixel in each line of the secondary video signal SVS. (See FIGURE 9.)
The input section 400 receives the 6-bit digital samples from the A/D
section 300 at the FCS rate, and translates them into a sequence of 4-bit
nibbles occurring at the FCS/N rate, where N is an integer 45
representative of the sample reduction or decimation rate. For example, to
generate a small picture one third the size of the full picture, N is set
equal to three. The format of the 4-bit nibbles is given below: 50 55 5
EP 0 395 691 B1 TABLE 1 NIBBLE NUMBER                                NIBBLE
BIT NUMBER 5                                       0
2               3 0                   Yo(O)            Yo(1)
Yo(2)           Uo(0) 1                   Yo(3)            Yo(4)
Yo(5)           Uo(1) 2                   YN(O)            YN(1)
YN(2)           Uo(2) 3                   YN(3)            YN(4)
YN(5)           Uo(3) 10                4                   Y2N(O)
Y2N(1)           Y2N(2)           Uo(4) 5                  Y2N(3)
Y2N(4)           Y2N(5)           Uo(5) 6                  YSN(O)
YSN(1)           YSN(2)              X 7                  Y3N(3)
Y3N(4)           Y3N(5)              X 8                  Y4N(O)
Y4N(1)           Y4N(2)           VO (0) 15                9
Y4N(3)           Y4N(4)           Y4N(5)           VO(1) 10
Y5N(O)           Y5N(1)           Y5N(2)           Vo(2) 11
Y5N(3)           YON(4)           Y5N(5)           Vo(3) 12
Y8N(O)           YEN(1)           Y6N(2)           Vo(4) 13
YGN(3)           YSN(4)           Y5N(5)           Vo(5) 20
14                   Y7N(O)           Y7N(1)           Y7N(2)
X 15                  Y7N(3)           Y7N(4)           Y7N(5)
X 16                  Y8N(O)           Y8N(1)           Y8N(2)
UN(O) 17                  Y8N(3)           YSN(4)           Y8N(5)
UN(1) 18 25 * where the subscripts 0, N. 2N  represent sample numbers, *
where the numbers 0, 1, 2 ... in the parenthesis represent bit numbers of
6-bit samples and * where X represents a blank space for one of the two
bits of a 2-bit switching signal SS. 30 The switching signal insert section
500 inserts the respective bits of the 2-bit switching signal SS in the
blank spaces provided for them in the 4-bit nibbles obtained from the input
section 400. The 4-bit output of the switching signal insert section 500 is
routed to the memory 900, and has the below-indicated format: 35 40 45 50
55 6    EP 0 395 691 B1 



TABLE 2 NIBBLE NUMBER                  NIBBLE BIT NUMBER 5
0          1          2           3 0              Yo(0)      Yo(1)
Yo(2)     Uo(O) 1             Yo(3)      Yo(4)     YV(O)      Uo(1) 2
YN(O)      YN41)      YN(2)     Uo(2) to                        3
YN(3)      YN(4)      YN(5)     Uo(3) 4            Y2140)     Y2N41)
Y2N(2)     U0 (4) 5            Y9w(S)     Y2N(4)     Y2N(5)     Uo (5) 6
YVN(O)     YN11)      YOM(2)     SS (O) 7            YVN(3)     YSN(4)
YVN(5)      SSo(1) 8            Y4N(O)     Y4N(1)     Y4N(2)     Vo(0) 16
9            Y43)       Y4N(4)     Y4N(5)     Va (1) 10            Y5N(O)
Y5N(1)    YVN(2)      Vo(2) 11            Y5N(3)    YVN(4)      Y5N(5)
VO(3) 12            Y6N(O)    YVN(1)    YVN(2)       Vo(4) 13
YVN3)       Y4         Y6N(5)     V0 () 14            Y7N(O)     Y7N(l)
Y7N(2)     SSN(O) 15            Y7N(3)     Y7N(4)     Y7N(5)     SSN(l) 16
Y8N()      Y8N1)      Y8N(2)     UN(O) 17           YVNM)       Y8N(4)
YVNe5)      UN(1) 18                . 25               _ _ _ _ _ _ _ _ _ _
_ _ _ * where the subscripts 0, N, 2N ... represent sample numbers, * where
the numbers 0, 1, 2 ... in the parenthesis represent bit numbers. 30
The 4-bit nibbles stored in the memory 900 are retrieved in response to a
6-bit memory control signal from the timing and control section 600 and
routed to the output section 700. The output section 700 receives the 4-bit
nibbles, and translates them into the analog luma and color difference
signals Y', U' and V' representative of the reduced-size picture to be
displayed as an inset in the main picture formed by the primary video
signal PVS. In addition to the Y', U' and V signals, the output section 700
provides the fast 35 switching signal FSS for application to the output
switch 80. The timing and control section 600 receives the horizontal and
vertical synchronizing signal components of the primary and secondary video
signals PVS and SVS, and generates a number of control signals, including
the 6-bit memory control signal. FIGURE 3 depicts the A/D section 300. The
Y, U and V components of the secondary video signal SVS 40 are applied to
the respective sample-and-hold circuits 302, 304 and 306. The
sample-and-hold circuit 302 samples the luma signal Y at instants
determined by the SCS/2 clock signal, and holds the value between
successive sampling points. An A/D converter 308, responsive to the SCS/2
clock signal, converts the sampled luma signal Y into a stream of 6-bit
digital samples at the SCS/2 rate (i.e., about 10, MHz). The output of the
luma A/D converter 308 is applied to a first input terminal of a
multiplexer 310 (hereinafter " mux"). 45 The sample-and-hold circuits 304
and 306, responsive to the SCS/16 clock (about 1.25 MHz), generate samples
of the U and V signals. The sampled U and V signals, occurring at the
SCS/16 rate, are applied to a mux 312. The mux 312, responsive to the
SCS/16 clock, produces a stream of multiplexed samples occurring at the
SCS/8 rate (about 2.5 MHz) , and having the following sequence: [err] etc.
An A/D converter 314, responsive to the SCS/8 clock, converts the [err]
stream into a series of 6-bit digital samples. The 6-bit [err]. etc.
samples at the SCS/8 rate from the A/D converter 314 are routed to a second
input terminal of the mux 310, the first input terminal of which receives
the 6-bit luma samples [err] etc. occurring at the SCS/2 rate. The mux 310,
responsive to 55 the SCS/2 clock signal, generates a stream of 6-bit
digital samples occurring at the SC rate (about 20 MHz), and having the
following sequence: [err] [err] [err].., etc. 7 



EP 0 395 691 B1 The output of the mux 310 is routed to a clock transfer
circuit 316, which is basically a first-in-first-out (FIFO) transfer
device. The clock transfer circuit 316, responsive to the first and second
clock signals FCS and SCS, translate a stream of YUV samples occurring
synchronously with the SCS clock signal to a stream of YUV samples
occurring synchronously with the FCS clock signal. The aforesaid U. S.
patent application 5  of McNeely et al. (Serial No. 087,060) describes a
suitable clock transfer circuit. The FIGURE 3 AID section 300 is equipped
with a skew shifter or phase alignment circuit 318 for generating the
second clock signal SCS. The skew shift circuit 318 requires a stable
reference signal HSS'. This is accomplished by means of a phase lock loop
104 shown in FIGURE 1. A voltage controlled oscillator (VCO) 52, responsive
to a lowpass filtered phase error signal PESH (LPF), generates the
stabilized HSS' 10 signal. (Here, the subscript "H" stands for the
horizontal sync signal.) A phase detector 106 compares the phases of the
two signals HSSs and HSS[er], and generates the phase error signal PESH.
The phase error signal PESH is routed through a lowpass filter (LPF) 50 and
applied to the VCO 52. The waveforms shown in FIGURE 9 illustrate the
operation of the skew shifter circuit 318. To develop the SCS signal, the
phase of the first clock signal FCS is shifted in response to the
occurrence of every 15 pulse of the horizontal sync signal component HSSS'
of the secondary video signal SVS, so that there is a fixed spacing [err]
between the respective signal transitions (e.g, rising edges). U. S. patent
application, Serial No. 082,419, (US-A-4 814 879) entitled "SIGNAL PHASE
ALIGNMENT CIRCUITRY", and filed in behalf of McNeely, describes a suitable
skew shifter circuit 318. In addition to translating the samples occurring
synchronously with the SCS clock to the samples 20 occurring synchronously
with the FCS clock, the clock transfer circuit 316 provides a reset signal
HRSTF, 20   depicted in FIGURE 9, which represents the first sample of the
secondary video signal SVS that is in alignment with the first clock signal
FCS. In FIGURE 9, the HRSTs represents the timing of the first sample of
the secondary video signal SVS that is occurring synchronously with the SCS
clock signal. The reset signal HRST[ERR] is used for timing various signal
processing operations in the video features processor 100. 25     FIGURE 4
shows the input section 400. As previously indicated, the input section 400
receives the 6-bit YUV samples occurring at the FCS rate, and converts them
into a stream of 4-bit nibbles or data occurring at the FCS/N rate, where N
is the sample reduction rate. For a 3-to-1 reduction in the picture size, N
is equal to 3. To this end, the 6-bit YUV signal from the A/D section 300
is routed to a demultiplexor 402 (hereinafter "demux"). The demux 402,
responsive to the FCS clock signal, splits the incoming sample 3o  stream
into two 6-bit sample streams: (1) a stream of luma samples [err]..
occurring at the FCS/2 rate (about 10 MHz), and (2) a stream of chroma
samples [err]. occurring at the FCS/8 rate (about 2.5 MHz). The 6-bit luma
samples Y are applied to a luma horizontal antialiasing filter 404. The
output of the horizontal antialiasing filter 404 is applied to a luma
vertical antialiasing filter 406. The horizontal and vertical 35
antialiasing filters 404 and 406 limit the highest frequencies of the luma
signal Y in the horizontal and vertical direct ions respectively, so as to
reduce aliasing effects in the reduced-size inset picture in the pix-
in-pix mode. The luma vertical antialiasing filter block 406 also includes
a decimation circuit. In the pix-in-pix mode, the luma decimation circuit
saves every [err] samplein the horizontal direction and every Nth line in
the 40  vertical direction. Intermediate pixels and lines are discarded.
Illustratively, the reduction factor N can be any one of the integer values
2, 3, 4, ... etc. In the zoom or freeze frame modes, the reduction factor N
is set at one, so that the video signal stored in memory 900 is not
subsampled. The 3 MSB's and 3 LSB's of the 6-bit luma samples [err]. etc.
occurring at the FCS/2N rate [i.e., (FCS/2) (1/N)] are respectively routed
to the first and second input terminals of a mux 408. The mux 45  408,
responsive to the FCS/2N clock signal, generates a 3-bit sample stream
occurring at the FCS/N rate, and having the following format: 50 55 8    



EP 0 395 691 B1 TABLE 3 NIBBLE NUMBER                         NIBBLE BIT
NUMBER 5                                            0                 12 0
YO O)             Yo(l)             Yo(2) 1                   Yo(3)
Yo(4)            Yo(5) 2                   YN(O)             YN(O)
YN(2) 3                   YN(3)             YN(4)             YN(5) 10
4                   Y2N(O)            Y2N(0)            Y2N(2) 5
Y2N(3)            Y2N(4)            Y2N(5) 6                  YSN(O)
YSN(O)            YSN(2) 7                  YSN(3)            YaN(4)
Y3N(5) 8                  Y4N(O)            Y4N1)             Y4N(2) 15
9                   Y4N(3)            Y4N(4)            Y4N(5) 10
Y5N(O)            Y5N(1)            Y5N(2) 11                  Y5N(3)
V5N(4)            Y5N(5) 12                  Y6N(O)            Y6N(1)
YSN(2) 1 3                 Y6N(3)            YN(4)             YON(5) 20
114                  Y7N(O)            Y7N(1)            Y7N(2) /  1 5
Y7N(3)            V7N(4)            Y7N(5) 16                  Y8N(O)
Y8N(1)            Y8N(2) 17                  Y8N(3)            YON(4)
Y8N(5) 1 8 25 * where the subscripts 0, N, 2N ... represent sample numbers,
and * where the numbers 0, 1, 2 ... in the parenthesis represent bit
numbers of 6-bit samples. 30     The 6-bit chroma samples [err] etc.
(occurring at the FCS/8 rate) from the demux 402 are applied to a chroma
horizontal antialiasing filter 410, which limits the highest chroma
frequency in the horizontal direction to avoid aliasing effects. The chroma
horizontal antialiasing filter 410 includes a demux for separating the
chroma signal into a stream of 6-bit [err]. etc. samples and a stream of
6-bit VO, [err]. etc. samples, each occurring at the FCS/16 rate (about
1.25 MHz). The two 6-bit chroma sample streams are applied to a chroma mux
and decimation block 312. The decimation circuit in the block 312 saves
every [err] sample in the horizontal direction and every [err] line in the
vertical direction. Intermediate pixels and lines are discarded from both
sample streams. The mux circuit included in the block 412 combines two
sample streams and produces a 1-bit sample stream occurring at the FCS/N
rate and having the following format: 40 45 50 55    EP 0 395 691 B1 TABLE
4 NIBBLE NUMBER                           CHROMA BIT 5
0                                     Uo(0) 1
Uo(1) 2                                    Uo(2) 3
Uo(3) 4                                    Uo (4) 10
5                                     Uo(5) 6
X 7                                     X 8
Vo(0) 9                                    Vo(1) 



5.                          10                                    Vo(2) 11
.Vo(3) 12                                    Vo(4) 13
Vo (5) 14                                     X 20
15                                      X 16
UN(O) 17                                    UN(1) 18 * where the subscripts
0, N. 2N ... represent sample numbers, 25 * where the numbers 0, 1, 2 ...
in the parenthesis represent bit numbers of 6-bit samples and * where X
represents a blank space for one of the two bits of a 2-bit switching
signal SS. The 3-bit luma sample stream occurring at the FCS/N rate and the
1-bit chroma sample stream, also 30 occurring at the FCS/N rate, are
combined to generate the 4-bit nibbles occurring at the FCS/N rate and
having the format given in TABLE 1. The switching signal insert section
500, shown in FIGURE 5, serves to combine the 4-bit nibbles or video data
with an associated 2-bit switching signal SS to generate a 4-bit signal
having the format illustrated in TABLE 2. The 4-bit nibbles are received
from either the input section 400 or from the video 35 memory 900. The data
coming from the input section 400 represents the sampled and digitized
incoming secondary video signal SVS. The data coming from the memory 900
represents the secondary video signal SVS that has been previously sampled,
digitized, stored in the memory, and then read out again for application to
the switching signal insert section 500. There are several reasons why the
4-bit data from the memory 900 may be rerouted through the 40 switching
signal insert section 500. For example, it may be desirable to retrieve a
block of data, and then copy it verbatim at another location in the memory
900 (to produce a montage-like effect on the screen). Another example may
be where it may be desirable to read out a block of data, change the 2-bit
switching signal associated with it, and then store it back in the memory
900, either at the same location or at a different location. This latter
feature may be used to insert alpha-numeric characters in the stored
information. The stored information may be in the form of respective fields
of video signal representing different program (e.g., 9). The characters
may be in the form of channel numbers or any other suitable program
identifying information (e.g., network designation). These characters may
be stored in a portion of the memory 900 that is exclusively dedicated for
this purpose. When required, these characters may be read out from the 50
memory 900, combined with the proper switching signal SS and then rerouted
to an appropriate place in the memory to provide the channel number
identification. The 4-bit data from the input section 400 and the video
memory 900 are routed to a mux 502 in the manner shown in FIGURE 5. The
data from the input section 400 repeats at the FCS/N rate, where N is the
sample reduction rate. In the pix-in-pix mode, the sample reduction rate N
is set equal to 2, 3, 4 ... etc., 55 depending upon the desired reduction
in the size of the inset picture. In the zoom and freeze picture modes, N
is set equal to 1. The data read out from the video memory 900 is rerouted
to the mux 502 at the FCS/K rate. The rate at which the memory 900 is read
out depends upon the mode of the TV receiver. In the pix-in-pix and freeze
10    EP 0 395 691 B1 picture modes, the memory 900 is read out at the full
FCS clock rate (i.e., K = 1). In the zoom mode, the memory 900 is read out
at a reduced FCS/K rate, where K is set equal to 2, 3, 4 ... etc.,
depending upon the enlargement or magnification desired. For example, for a
2-to-1 enlargement of a portion of the picture, K is set equal to 2. 5
The mux 502, in response to a control signal from the timing and control
section 600, selects one of the two input streams for application to the
first input terminal of a switching signal combiner 504. The other input
terminal of the switching signal combiner 504 is coupled to receive the
2-bit switching signal SS. The 2-bit switching signal SS has four possible
states (00, 01, 10 and 11). These four states can be 



allocated in a number of different ways. To understand the allocation of
the states, it is important to know 10 how the state signal SS is used to
develop the fast switching signal FSS. As previously indicated, the state
signal SS is recovered from the 4-bit data read out from the video memory
900. The reconstructed state signal SS' is compared with a context code
signal CCS (supplied by the timing and control section 500) to develop the
fast switching signal FSS (e.g., 0 or 1). In the FIGURE 5 embodiment, the
upper or odd field of the secondary video signal SVS is stored in the is
memory 900 in a first designated area. The switching signal SS stored in
the first area of the memory 900 (i.e., associated with the upper field of
the secondary video signal SVS) is assigned a value of 10. The lower field
or even field of the secondary video signal SVS is stored in the memory 900
in a second designated area. The switching signal SS stored in the second
area of the memory 900 (i.e., associated with the lower field of the
secondary video signal SVS) is assigned a value of 01. 20     When the
upper (or odd) field of the primary video signal PVS is being displayed and
it is desired to display the upper field of the reconstructed secondary
video signal SVS' as an inset therein, the timing and control section 600
is programmed to set the context code signal CCS equal to 10. This causes
the FSS signal to be a logical one only when the designated first area of
the memory 900 (containing the upper field of the SVS' signal) is read out.
25     When the lower (or even) field of the primary video signal PVS is
being displayed and it is desired to display the lower field of the
reconstructed secondary video signal SVS' as a small picture therein, the
timing and control section 600 sets the context code signal CCS equal to
01. This, in turn, conditions the FSS signal to be a logical one only when
the designated second area of the memory 900 (containing the lower field of
the SVS' signal) is read out. 30     The value of the switching signal SS
stored in the remaining areas of the video memory 900 is set at 00. When
the reconstructed switching signal SS' is 00, the primary video signal PVS
is routed to the kinescope 90. The state 11 of the switching signal SS is
not used in this particular embodiment. In another embodiment of the
in-memory switching signal system, the video memory 900 is divided into
three areas. The successive incoming fields of the secondary video signal
SVS (i.e., odd, even, odd ... etc.) 35 are consecutively stored in the
three areas of the memory 900 in a circular or round robin fashion. For
example, in the first go-around, the first odd field, the second even field
and the third odd field of the incoming secondary video signal SVS are
respectively stored in the first, second and third areas of the memory 900.
In the second go-around, the fourth even field, the fifth odd field and the
sixth even field are respectively stored in the first, second and third
areas of the memory 900, and so on. 40     An advantage of the circular
memory system is that no matter which field (i.e., odd or even) of the
incoming secondary video signal SVS is being currently written into the
memory 900, there is always another field of the same kind (i.e., odd or
even, respectively) available for display, and which is not being written
over. For instance, if the fourth even field is being currently written
into the first area of the memory 900 (during second go-around) and an even
field is required for display, then the second even field 45 previously
recorded in the second area of the memory during the first go-around can be
read out of the memory and routed to the kinescope 90. Because signals are
written into and read out of the memory 900 at different speeds, depending
upon the modality of the TV receiver (i.e., pip, zoom, etc.), it is
important to avoid a situation in which a given area of the memory is
simultaneously written into and read out. This condition can cause a tear
in the 5o displayed picture at points where cross-over between writing and
reading occurs. The circular storage feature described above avoids this
problem. To implement the circular storage feature, the switching signal SS
stored in the first, second and third areas of the memory 900 is set equal
to 01, 10 and 11, respectively. The value or state of the switching signal
SS stored elsewhere in the memory 900 is 00. The timing and control section
600 keeps track of the 55 fields stored in the three areas of the memory
900, and establishes the values of the context code signal CCS in a manner
that avoids the cross-over or picture tear problem. It is noted that the
in-memory switching signal system of the present invention has a variable
associability feature. The reconstructed switching signal SS' does not by
itself determine the status of the 11    EP 0 395 691 B1 fast switching
signal FSS. The status of the FSS signal is determined by the reconstructed
switching signal 



SS' in conjunction with the context code signal CCS provided by the timing
and control section 600 of the video features processor 100. In the FIGURE
5 embodiment, a mux 506 has two inputs: (a) a 2-bit signal which is either
10 or 01, 5  depending upon whether the upper field or the lower field of
the incoming secondary video signal is being stored in the memory 900, and
(b) a 2-bit signal which is provided by the IMBUS section 508 of the video
features processor 100. When the upper field of the secondary video signal
SVS is being written into the memory 900, the LOWER/WRITE signal on the
line 510, which defines the least significant bit (LSB) of the switching
signal SS, goes low. An inverter 512 inverts the signal on the line 510 to
provide the most 10  significant bit (MSB) of the SS signal on the line
514, thereby establishing the value of the SS signal at 10. When the lower
field of the secondary video signal SVS is being routed to the memory 900,
the LOWER/WRITE signal on the line 510 goes high and the signal on the line
514 goes low, whereby the SS signal is set at 01. As previously indicated,
in one of the embodiments of the in-memory switching signal system, alpha-
15 numeric characters are stored in a portion of the video memory 900 that
is exclusively dedicated for this purpose. The switching signal SS
associated with the characters stored in this portion of the memory 900 is
established at 00, so that these characters are not displayed when this
portion of the memory is read out. To insert these characters in the
respective fields of the stored video signal for the purpose of identifying
the program source, the characters are read out from the memory 900, passed
through the switching signal 20 insert section 500 for combining the
characters with appropriate switching signal SS (e.g., 10 or 01) and then
rerouted back to memory for storage. In this mode, the IMBUS section 508
provides the mux 506 with the desired switching signal SS. The mux 506,
responsive to a control signal, routes the desired 2-bit switching signal
SS to the second input terminal of the switching signal combiner 504, the
first input terminal of which is coupled to receive 25 the 4-bit video
data. The format of the 4-bit video data applied to the combiner 504
depends upon its source. When the video data is from the input section 400,
the format is given in TABLE 1. When the data is from the memory 900, the
format is as shown in TABLE 2. The switching signal combiner 504 is a
finite state machine, which is repetitively sequenced through a series of
states in a round robin fashion (8 in this embodiment) in response to a
clock signal (FCS/N or 30 FCS/K). Typically, the switching signal combiner
504 includes a counter to keep track of the respective states and a
combinational logic circuit to insert the two bits of the switching signal
SS into the 4-bit data stream. The two bits of the switching signal SS are
inserted In the appropriate place in the manner illustrated in TABLE 2. It
may be desirable to fill the whole of the video memory 900 with a border
color (e.g., blue). To this 35 end, the switching signal insert section 500
is provided with an output mux 518, The first and second input terminals of
the mux 518 are respectively coupled to the switching signal combiner 504
and the IMBUS section 508. The IMBUS section 508 provides the mux 518 with
video data defining the desired border color when needed. The mux 518,
responsive to a control signal, chooses an appropriate one of the two input
signals for passage to the video memory 900. 40    The 4-bit nibbles having
the format shown in TABLE 2 are written into the video memory 900 in
response to a 6-bit memory control signal. The memory 900 is a
self-sequencing, dual port memory having separate input and output ports.
The memory 900 is arranged as a grid of 4-bit storage locations or cells.
There are [err] (256) rows and 210 (1024) columns of 4-bit storage
locations to hold one entire field of TV signal (i.e., about [err]8or
262,144, 4-bit nibbles). 45     Reference may be made to U. S. patent
application of Willis, Serial No. 008,729, (EP-A-0276870) and entitled
"DUAL PORT VIDEO MEMORY SYSTEM HAVING SEMI-SYNCHRONOUS DATA INPUT AND DATA
OUTPUT" for a detailed description of a suitable memory of this type. This
memory is manufactured by Hitachi Corporation, Model No. HM 53051 P, in an
integrated circuit form. The write and read addresses WA and RA are each 13
bit wide. Out of the 13 bits, the 8 MSB's [err] or 50 256 positions) define
a row address. The 5 LSB's (err or 32 blocks) define an address that refers
to a block of 32 columns. In the pix-in-pix mode, the incoming video signal
SVS is written into the memory 900 at a reduced speed (e.g., FCS/N and
[err]/N), while it is read out of the memory at the full speed (e.g., FCS
and FH). To this end, the row address component (i.e., 5 MSB's) of the
write address signal WA (i.e., 13 bits) is reset to 55 an appropriate row
address once every field in response to the vertical sync signal, and is
advanced once every N horizontal lines (or horizontal sync signal pulses,
where N (2, 3 ...) is the reduction factor. As indicated before, N is set
equal to 2, 3 ... in the pix-in-pix mode, and is set equal to 1 in the zoom
mode. 



The column address component (i.e., 8 LSB's) of the write address signal WA
is reset to an appropriate 12    EP 0 395 691 B1 column value once every
horizontal line in response to the horizontal sync signal, and is advanced
once every N pulses of the clock signal FCS. Thus, it will be seen that the
digital samples representing the reduced-size inset picture (i.e;; the
subsampled secondary video signal) are stored at successive locations. The
ability to reset the row and column addresses to various values allows the
storage of multiple reduced- 5  size fields (e.g., 2) in a field memory.
For a 3-to-1 reduction, only one out of 3 successive pixels and one out of
3 successive horizontal lines are stored in the memory 900. In the
pix-in-pix mode, the row address component of the read address signal RA is
reset to an appropriate starting row address every field, and is advanced
every horizontal line. The column address component is reset to an
appropriate starting column address every horizontal line, and is advanced
every 10 clock cycle. This allows the secondary video signal SVS to be read
out of the memory 900 in synchronism with the main picture. The
correspondence between memory address and raster or display position is
determined by the starting row and column addresses. When two different
fields of the same reduced video image are stored in the field memory at
two different locations, the starting row and column address values are
changed in 15 synchronism with the context code signal CCS to make visible
successive reduced fields in the same display area (e.g., lower right hand
comer). In the zoom mode, the incoming video signal SVS is stored in the
memory 900 at the full speed (e.g., FCS and FH), but it is read out of the
memory at a reduced speed [e.g., FCS/K and []err]K), where K is the
enlargement factor. To this end, the row address component of the write
address signal WA is reset every 20 field and advanced every line. The
column address component of the write address signal WA is reset every line
and advanced every clock cycle. In the zoom mode, the row address component
of the read address signal RA is reset to an appropriate initial row
address every field, but advanced once every K horizontal lines. The column
address component is reset to an appropriate initial column address every
line and is advanced every K clock cycles. This 25 causes each pixel and
each line to repeat K times on the output side of the memory 900 in the
zoom mode. The upper left hand comer of the displayed zoomed area is
determined by the initial row and column addresses. As previously
indicated, the self-sequencing feature of the video memory 900 dispenses
with the need for providing the write and read addresses concurrently with
each sample to be written into or read out from 30 the memory. Instead, the
write and read addresses WA and RA are initialized only when required for
synchronization. Subsequent addresses are automatically generated within
the memory 900 starting with the last received address. As indicated above,
in the pip and zoom modes, the information is written into and read out of
the memory 900 at a reduced speed (e.g., FCS/N, [err] and FCS/K, [err]. The
mechanism by which this is 34 accomplished is through the use of the
following signals: * CGW, clock gate write, * WE, write enable, and * CGR,
clock gate read. To store every Nth sample at consecutive memory locations
in the pip mode, the clock gate write signal 40 CGW is conditioned to be
high once every N clock pulses. To write every Nth line into the memory 900
and to skip the intermediate (N-1) lines, the clock gate write signal CGW
is conditioned to be in a logical zero state every N-1 lines out of N
lines. The write enable signal WE remains high. When the odd and even
fields of the same reduced video image are stored in the field memory at
two different locations, the write enable signal WE is used to allow
selective storage of the odd field in the first 45 designated area and the
even field in the second designated area of the field memory To repeat
every sample K times in the zoom mode, the clock gate read signal CGR is
conditioned to be high once every K clock pulses. To repeat every line K
times, each row address is held constant for K lines. FIGURE 6 illustrates
the timing and control section 600, which generates various control signals
for timing the writing and reading operations of the memory 900 (e.g., WA,
CGW, WE, RA, CGR, etc.). The 5o timing and control section 600 consists of
the input timing block 602, output timing block 604 and serial 



address interface block 606. The input timing block 602 is coupled to
receive the vertical and horizontal reset signals VRST and HRST, which are
used for resetting the row and column addresses as is required for the
synchronism of the memory 900. When the incoming secondary video signal SVS
is stored in the memory 900, the vertical 55 sync signal component [err] of
the secondary video signal and the[err] signal (indicative of the first
sample of the secondary video signal in alignment with the FCS clock) are
used as the vertical and horizontal reset signals VRST and HRST
respectively by the input timing block 602. 13    EP 0 395 691 B1 When the
video data from the memory 900 is being rerouted back to the memory 900 in
synchronism with the display deflection signals (e.g., for copying a block
of data at another location), the vertical sync signal component VSS[err]
of the primary video signal PVS and the HRSTD signal (indicative of the
first sample of the video signal read out from the memory in alignment with
the FCS clock) are used instead as 5  the VRST and HRST signals
respectively by the input timing block 602. The muxes 608 and 610 select
the appropriate vertical and horizontal reset signals VRST and HRST in
response to the respective control signals. The input timing block 602
generates a 1-bit write request signal WR for application to the serial
address interface block 606 to update the write address signal WA.
Similarly the output timing block 604 10 supplies the serial address
interface 606 with a read request signal RR. The write address signal WA
and the write request signal WR from the input timing block 602 are routed
to the serial address interface block 606. The clock gate write signal CGW
and the write enable signal WE are merged directly with a 3-bit output of
the serial address interface block 606. The output timing block 604,
responsive to the vertical and horizontal sync signal components VSS[err]
15 and HSSD of the primary video signal PVS, generates the read address
signal RA, the clock gate read signal CGR and the read request signal RR.
The read address signal RA and the read request signal RR are routed to the
serial address interface block 606. The clock gate read signal CGR from the
output timing block 604 is merged directly with the 3-bit output of the
serial address interface block 606. The serial address interface block 606,
coupled to receive the write and read addresses and the write 20 and read
requests, generate three, 1-bit signals: * SAS, address clock signal, *
SAD, serial address signal, and * TAS, address transfer signal. Basically,
SAS is a gated clock signal that controls the rate of transfer of the
serial address data to the 25 memory 900. SAD consists of a 32 bit jacket
comprising the 13-bit write address signal, 13-bit read address signal and
6 bits of control information (i.e., flags, etc.). The TAS signal effects
the actual transfer of the 32 bits of data when it goes low. The 3-bit
output of the serial address transfer block 606 is merged with the three,
1-bit signals CGW, WE and CGR to define the 6-bit memory control signal
MCL. Reference may be made to aforesaid U. S. 30 patent application, Serial
No. 008,729 (EP-A-0276870), of Willis for further details on the various
memory control signals. FIGURE 7 is the output section 700, which converts
the 4-bit video data from the memory 900 into the analog Y', U' and Y
signals for application to the RGB matrix 70 and the composite signal
encoder 72. As previously indicated, K is the enlargement factor, which is
set equal to 2, 3, 4 ... in the zoom mode. In the 35 pix-in-pix mode, K Is
set equal to 1 The 3 MSB's of the 4-bit video data, having the format shown
in TABLE 2 and occurring at the FCS/K rate, are applied to a pair of
cascade-connected latches 702 and 704, both of which are driven by the
FCS/K clock signal The first latch 702 synchronizes the data with the FCS/K
clock signal. The 3 MSB's at the input of the latch 704 are combined with
the 3 LSB's at its output to develop a 6-bit luma sample Y. 40     The
6-bit luma sample Y is applied to a 16-stage-by-6-bit shift register 706.
The 16-stage shift register 706, responsive to the FCS/2K clock signal,
delays the incoming luma sample Y. so that it is aligned with the
associated U' and V' samples. A mux 708, responsive to a composite blanking
signal from the output timing block 604, inserts the desired black level
into the luma signal Y'. The D/A converter 710, responsive to the FCS/2
clock signal, 



45 develops the analog luma signal Y'. The LSB of the 4-bit video data from
the memory 900 is applied to a 8-stage (serial input-parallel output) shift
register 712, which is driven by the FCS/K clock signal. The 8-bit shift
register 712 develops an 8-bit sample at its output, the two LSB's of which
represent the reconstructed switching signal SS'. The 6 MSB's of the 8-bit
signal from the shift register 712 represent the 6-bit U and V signals in
an 50 alternating fashion. A latch 714 lines up the 6-bit U and V samples.
A pair of latches 716 and 718 separate the U' and V' samples respectively.
The outputs of the latches 716 and 718 are applied to the respective
interpolators 720 and 722. The interpolators 720 and 722 smooth out the
sharp steps in the U' and V signals by generating additional samples. The
muxes 724 and 726 insert the desired black levels in the U' and Y signals
in response to the 55 composite blanking signal. The D/A converters 728 and
730 develop analog U' and V' signals. FIGURE 8 illustrates a decoder 800,
which is a part of the output section 700 of the video features processor
700. The decoder 800 receives the reconstructed switching signal SS' from
the FIGURE 7 apparatus 700 and the context code signal CCS from the timing
and control section 600. The output of the 14    EP 0 395 691 B1 decoder
800 is the 1-bit fast switching signal FSS, which is applied to the video
output switch 80. In the manner previously described, the output switch 80,
responsive to the FSS signal, switches between the primary video signal PVS
and the reconstructed secondary video signal SVS' to define a small inset
picture within a large main picture. 5     The 2-bit switching signal SS'
is applied to a latch 804, which aligns the incoming SS' samples with the
FCS/8K clock signal. The MSB's and LSB's of the switching signal SS' and
the context code signal CCS are applied to the respective first and, second
input terminals of a pair of AND gates 806 and 808. The outputs of the AND
gates 806 and 808 are applied to an OR gate 810. The output of the OR gate
810 is the FSS signal. 10    The inputs to the two AND gates 806 and 808
and the OR gate 810, and their respective outputs, are summarized in TABLE
5 below. TABLE 5 15           No.  SS'(a)   CCS (a)
OUTPUT AND GATE 806   AND GATE 808   OR GATE 810(b) 1     01       01
0               1                1 2     10       01            0
0                0 20           3      00       01            0
0               0 4     10       10            1               0
1 5     01       10            0               0                0 6     00
10            0               0                0 25          (a) SS' and
CCS are precluded from being equal to 11. (b) The output of the OR gate 810
is the 1-bit FSS signal. If there is a match between the respective MSB's
and LSB's of the two signals SS' and CCS (examples 1 and 4 in TABLE 5), the
output FSS of the OR gate 810 is a logical one. Otherwise the output FSS of
the OR gate 810 is a logical zero. The output FSS of the OR gate 810 is
applied to a pair of cascade connected latches 812 and 814 and a
programmable delay 816 in order to align the FSS signal with the associated
V', U and V' signals. The output of the programmable delay 816 is routed to
the video output switch 80. 35  Claims 1. A television (TV) signal
processing system comprising: a source of a first video signal FVS; a
source of a second video signal SVS; means includin  [err] means coupled to
receive said second video signal and responsive to a clock signal
FCSfrequency fcs for developing m-bit digital second video signal samples
occurring synchronously with said clock signal, where m is a positive
integer greater than one; characterized by a source (60,508) of an n-bit
switching signal SS, where n is a positive integer greater than one; means
(500) for [err]nating bits of said n-bit switching signal with
predetermined samples of 



said sampled second so signal to form a digital combined signal consisting
of samples occurring synchronously with said clock signal; means including
memory means (900) responsive to said clock signal for storing said
combined sampled signal and for providing said combined sampled signal at
an output terminal thereof 50     synchronously with said clock signal;
means (702,71 coupled to receive said combined sampled signal and
responsive to said clock signal for reconst   g said second video signal
and said n-bit switching signal; a source (60'   ontext code signal CCS;
decoding r    (800) coupled to receive said reconstructed switching signal
(hereinafter, SS') and responsive tc    ntext code signal CCS for
generating a fast switching signal FSS in synchronism with said clock al,
said fast switching signal FSS having a first state when said reconstructed
switching siad   responds to said content code signal and a second state
otherwise; and switchi      (80) coupled to receive said first video signal
FVS and said reconstructed second video signal     fter, SVS') and
responsive to said fast switching signal FSS for providing, at an 15    L
M  S decoder 800 is the 1-bit fast switching signal FSS, which is applied
to the video output switch 80. In the manner previously described, the
output switch 80, responsive to the FSS signal, switches between the
primary video signal PVS and the reconstructed secondary video signal SVS'
to define a small inset picture within a large main picture. 5     The
2-bit switching signal SS' is applied to a latch 804, which aligns the
incoming SS' samples with the FCS/8K clock signal. The MSB's and LSB's of
the switching signal SS' and the context code signal CCS are applied to the
respective first and second input terminals of a pair of AND gates 806 and
808. The outputs of the AND gates 806 and 808 are applied to an OR gate
810. The output of the OR gate 810 is the FSS signal. 10    The inputs to
the two AND gates 806 and 808 and the OR gate 810, and their respective
outputs, are summarized in TABLE 5 below. TABLE 5 15 No.  SS'(a)   CCS (a)
OUTPUT AND GATE 806   AND GATE 808   OR GATE 810(b) 1     01       01
0                1                1 2     10       01             0
0                0 20           3      00       01            0
0                0 4     10        10            1               0
1 5     01        10            0               0                0 6     00
10            0               0                0 25          (a) SS' and
CCS are precluded from being equal to 11. (b) The output of the OR gate 810
is the 1-bit FS signal. If there is a match between the respective MSB's
and LSB's of the two signals SS' and CCS (examples 1 and 4 in TABLE 5), the
output FSS of the OR gate 810 is a logical one. Otherwise the output FSS of
the 30 OR gate 810 is a logical zero. The output FSS of the OR gate 810 is
applied to a pair of cascade connected latches 812 and 814 and a
programmable delay 816 in order to align the FSS signal with the associated
V', U and V signals. The output of the programmable delay 816 is routed to
the video output switch 80. Claims 1. A television (TV) signal processing
system comprising: a source of a first video signal FVS; a source of a
second video signal SVS; means including sampling means coupled to receive
said second video signal and responsive to a clock signal FCS of frequency
fcs for developing m-bit digital second video signal samples occurring
synchronously with said clock signal, where m is a positive integer greater
than one; characterized by a source (60,508) of an n-bit switching signal
SS, where n is a positive integer greater than one; 



means (500) for concatenating bits of said n-bit switching signal with
predetermined samples of said sampled second video signal to form a digital
combined signal consisting of samples occurring synchronously with said
clock signal; means including memory means (900) responsive to said clock
signal for storing said combined sampled signal and for providing said
combined sampled signal at an output terminal thereof 50     synchronously
with said clock signal; means (702,712) coupled to receive said combined
sampled signal and responsive to said clock signal for reconstructing said
second video signal and said n-bit switching signal; a source (604) of
context code signal CCS; decoding means (800) coupled to receive said
reconstructed switching signal (hereinafter, SS') and responsive to said
context code signal CCS for generating a fast switching signal FSS in
synchronism 55     with said clock signal, said fast switching signal FSS
having a first state when said reconstructed switching signal corresponds
to said content code signal and a second state otherwise; and switching
means (80) coupled to receive said first video signal FVS and said
reconstructed second video signal (hereinafter, SVS') and responsive to
said fast switching signal FSS for providing, at an 15    EP 0 395 691 B1 *
C   L   M   S output terminal thereof, said first video signal FVS and said
reconstructed second video signal SVS' when said fast switching signal FSS
is respectively in said second state and said first state. 2. The system
defined in claim 1 wherein said second video signal SVS is an interlaced
video signal 5      comprising an odd field and an even field;
characterized in that said memory includes two areas for respectively
storing the odd and even fields of said second video signal SVS; wherein
said switching signal SS stored in said two areas of said memory is
respectively representative of said odd and even fields of said second
video signal to be applied to said switching means output terminal; wherein
switching signal SS stored in further areas of said memory is
representative of the non-passage of said 10     reconstructed second video
signal from said memory to said switching means output terminal. 3. The
system defined in claim 2 wherein said second video signal SVS comprises a
luma signal Y and a pair of color difference signals U and V; characterized
in that said means including said sampling means includes means coupled to
receive said second video signal SVS for generating a stream of m- 15
bit digital samples having the following sequence: [err] [err] where the
subscripts 0, 1, 2.. represent the sample numbers and where the samples
occur at the clock rate FCS. 4. The system defined in claim 3 characterized
in that said means including said sampling means further 20     includes
means coupled to receive said m-bit second video signal samples for
generating a stream of (m/2) + B-bit video signal nibbles, B an integer
less than m, comprising first decimation means, responsive to said m-bit
luma samples, for producing m-bit luma samples at a first subsample rate
less than said frequency fcs; means responsive to said subsampled luma
samples for producing a sequence of m/R-bit luma 25     samples occurring
at R times said first subsample rate, R an integer, R successive m/R-bit
luma samples having m/R mutually exclusive adjacent bits of said subsampled
luma samples; second decimation means responsive to said m-bit and U and V
color difference samples, for producing a sequence of m-bit alternating U
and V color difference samples occurring at a second subsample rate less
than said first subsample rate; and 30         means for concatenating
mutually exclusive B-bits of said m-bit subsampled color difference samples
to successive ones of said m/R-bit luma samples, to produce a sequence of
(m/R) + B-bit nibbles, and wherein regularly occurring predetermined ones
of said nibbles do not include bits of said color difference samples
concatenated to said m/R-bit luma samples. 35  5. The system defined in
claim 4 characterized in that said means for concatenating includes: means
responsive to said n-bit switching signal and said sequence of (m/R) +
B-bit nibbles for concatenating bits of said n-bit switching signal to
m/R-bit luma samples of said predetermined ones of said nibbles not
including bits of said color difference samples. 40  6. The system defined
in claim 5 characterized in that said reconstruction means receives said
(m/R) + 



B-bit nibbles occurring synchronously with said clock signal for generating
a m-bit reconstructed luma signal Y', a pair of m-bit reconstructed color
difference signals U' and V' and an n-bit reconstructed switching signal
SS'. 45  7. The system defined in claim 6 characterized in that said
reconstructing means further includes means coupled to receive said m-bit
reconstructed digital luma and clock difference signals Y', U' and V' and
responsive to said color signal for generating reconstructed analog luma
and color difference signals. 8. The system defined in claim 7
characterized in that said reconstructing means further includes an 50
encoding means coupled to receive said reconstructed analog luma and color
difference signals for developing a reconstructed baseband composite video
signal SVS' representative of said second video signal for application to
said switching means. 9. The system defined in claim 1 characterized in
that said second video signal SVS is an interlaced video 55     signal
comprising alternating odd and even fields; wherein said memory is provided
with at least three areas for storing the successive incoming fields of
said second video signal SVS in a circular or round- robin fashion; wherein
said switching signal SS stored in said at least three areas is fixedly
assigned a respective one of the several states of said switching signal;
wherein said switching signal SS stored 16    EP 0 395 691 B1 elsewhere in
said memory is fixedly assigned still another state of said switching
signal. 10. A television (TV) signal processing system comprising: a source
of a video signal having a luma signal component Y and a pair of color
difference signal 5      components U (ad) and V; a source of clock signal;
characterized by sampling means coupled to receive said video signal
components, Y, U and V and responsive to said clock signal for developing a
stream of 6-bit digital samples occurring synchronously with said clock
signal, having the following squence: [err] 10    [err] ..., where the
subscripts 0, 1, 2. ... represent the sample numbers and where the samples
occur at the clock rate CK; means coupled to receive said 6-bit samples at
said CK rate for generating a stream of 4-bit digital nibbles occurring at
the CK/N rate, where N is an integer greater than or equal to one,
including: first decimation means, responsive to said 6-bit Y component
samples, for producing 6-bit Y 15     component samples occurring at a rate
CK/2N; second decimation means, responsive to said 6-bit U and V component
samples, for producing an alternating sequence of 6-bit U and V component
samples occurring at a rate CK/8N; means, coupled to said first decimation
means, and responsive to said 6-bit Y component samples occurring at a rate
CK/2N, for producing a sequence of 3-bit Y component samples occurring at a
rate 20     CK/N, alternate 3-bit samples occurring at the rate CK/N
containing the three more significant bits and the three lesser significant
bits respectively of said 6-bit Y component samples occurring at the CK/2N
rate; and means, responsive to said 3-bit Y component samples and said
6-bit U and V component samples occurring at the CK/8N rate, for
alternately concatenating said U and V samples to said Y component 25
samples to produce a sequence of 4-bit nibbles wherein mutually exclusive
single bits of respective 6- bit U or V samples are concatenated to six
successive 3-bit Y samples and predetermined ones of 3-bit Y samples
between each group of six successive concatenated samples do not include
concatenated U or V bits; and memory means for storing said 4-bit nibbles.
30  11. The system defined in claim 10 further characterized by: a source
of a switching signal in the form of 2-bit digital samples; and means
coupled to receive said 4-bit nibbles and said 2-bits switching signal
samples and responsive to a CK/N clock signal for concatenating respective
single bits of said 2-bit switching signal samples with respective ones of
said predetermined ones of 3-bit Y samples. 35 12. The system defined in
claim 10 further characterized by: a source of a 1 -bit switching signal
occurring synchronously with said clock signal; and means coupled to
receive said 4-bit nibbles and said 1-bit switching signal and responsive
to a 



CK/N clock signal for concatenating each of said 1-bit switching signal
samples to a plurality of said 40     predetermined ones of 3-bit Y
samples. PatentansprUche 1. Fernseh- (TV) Signalverarbeitungssystem,
watches aufweist: 45        - emne Quelle eines ersten Videosignales FVS; -
eine Quelle eines zweiten Videosignales SVS; - Mittel mit Abtastmitteln,
die gekoppelt sind zum Erhalt des zweiten Videosignales und abhAngig von
einem Taktsignal FCS mit Frequenz fcs sind zum Bilden von m-Bit
Digital-Abtastwerten des zweiten Videosignales, die synchron mit dem
Taktsignal auftreten, wobei m eine positive 60          Ganzzahl (Integer)
gr68er als Eins ist; gekennzelchnet durch - eine Quelle (60, 508) eines
n-Bit-Schaltsignales SS, wobei n esne positive Ganzzahl grofer als Eins
ist; - Mittel (500) zum Verketten von Bits des n-Bit-Schaltsignales mit
vorbestimmten Abtastwerten 55          (samples) des abgetasteten zweiten
Videosignales, um ein kombiniertes Digitalsignal zu bilden, das aus -
synchron mit dem Taktsignal auftretenden - Abtastwerten besteht; - Mittel
mit Speichermitteln (900). die abhlngig sind von dem Taktsignal, zum
Speichern des kombinierten Abtastsignales und zum Bereitstellen des
kombinierten Abtastsignales an ihrem 17    EP O 395 691 B1
I 1111111 11111 11111 11111 111111 *   C   L  N   S  * AusgangsanschluB
synchron mit dem Taktsignal; - Mittel (702, 712), die gekoppelt sind zum
Erhalt des kombinierten Abtastsignales und abh~ngig sind von dem Taktsignal
zurn Wiederaufbauen des zweiten Videosignales und des n-Bit-Schaltsi-
gnales; 5        - eine Quelle (604) eines Kontextcode-Signales CCS; -
Decodermittel (800), die gekoppelt sind zum Erhalt des wiederaufgebauten
Schaltsignales J>             (hemach SS'), und die abhbngig sind von dem
Kontextcode-Signal CCS, zurn Erzeugen eines schnellen Schaltsignales FSS
synchron mit dem Taktsignal, welches schnelle Schaltsignal FSS elnen ersten
Zustand hat, wenn das rekonstruierte Schaltsignal mit dem
Kontextcode-Signal 10          korrespondiert und andernfalls einen zweiten
Zustand aufweist; - Schaltmittel (80), die gekoppelt sind zum Erhalt des
ersten Videosignales FVS und des wiederauf- gebauten zweiten Videosignales
(hernach SVS'), und die abhangig sind von dern schnellen Schaltsignal FSS
zurn Bereitstellen des ersten Videosignales FVS an ihrem AusgangsanschluB
bzw. des wiederaufgebauten zweiten Videosignales SVS', wenn das schnelle
Schaltsignal FSS in 15          dern zweiten Zustand beziehungsweise dem
ersten Zustand ist. 2. System nach Anspruch 1, bei dem das zweite
Videosignal SVS ein Interlace-Videosignal ist, mit einem ungeraden Halbbild
und einem geraden Halbbild; dadurch gekennzelchnet, 20     daB der Speicher
zwei Bereiche flr jeweiliges Speichern der ungeraden und geraden Halbbilder
des zweiten Videosignales SVS aulweist; wobei das Schaltsignal SS, das in
den zwei Bereichen des Speichers speicherbar ist, jeweils reprilsentativ
fOr die ungeraden und geraden Halbbilder des zweiten Videosignales ist, um
an den AusgangsanschluB der Schaltmittel angelegt zu werden; wobei das
Schaltsignal SS, das in weiteren Bereichen des Speichers speicherbar ist,
reprisentativ fOr das Nicht- 25     Passieren des wiederaufgebauten
(reconstructed) zweiten Videosignales von dern Speicher zu dem
Schaltmittel-AusgangsanschluB ist. 3. System nach Anspruch 2, wobei das
zweite Videosignal SVS ein Luminanzsignal Y und ein Paar von
Farb-Differenzsignalen U und V aufweist; 30     dadurch gekennzelchnet, daB
die Mittel, die die Abtastmittel beinhalten, Mittel beinhalten, die
gekoppelt sind zum Erhalt des zweiten Videosignales SVS zum Erzeugen eines
Stromes von m-Bit Digital-Abtastwerten mit folgender Sequenz: Yo, Uo, Yl,
Uo, Y2, Uo, Ye, Uo, Y4, Vo. Ys, Vo, Y6, Vo, Y7. VO, Ys, U1 ..., wobei die
Indizes 0,1, 2 ... die Abtastwertzahl (sample number) reprisentieren und
wobei die Abtastwerte mit der Taktrate 



35     FCS auftreten. 4. System nach Anspruch 3, dadurch gekennzelchnet,
daB die Mittel mit den Abtastmitteln weiter Mittel beinhalten, die
gekoppelt sind zum Erhalt der zweiten '!_ 40  Videosignal-Abtastwerte mit
m-Bit zum Erzeugen eines Strornes von (m/2) + B-Bit Videosignal-Nibbles,
wobei B eine Ganzzahl kleiner als m ist, die aufweisen: - erste
Reduktionsmittel (decimation means), die abhangig sind von den m-Bit
Luminanz-Abtast- werten, zurn Ereugen von m-Bit Luminanz-Abtastwerten mit
einer ersten Unterabtast-Rate (subsample rate), die kleiner ist als die
Frequenz fcs; 45       - Mittel, die abhfngig sind von den
Unterabtast-Luminanz-Abtastwerten zum  Erzeugen einer Sequenz von
m/R-Bit-Luminanz-Abtastwerten, die mit R mal der ersten Unterabtast-Rate
auftre- ten, wobei R eine Ganzzahl ist, R aufeinanderfolgende
m/R-Bit-Luminanz-Abtastwerte rn/R gegen- seitig ausschlieeende benachbarte
Bits der unterabgetasteten Luminanz-Abtastwerten haben; - zweite
Reduktionsmittel (decimation means), die abhangig sind von den rn-Bit und
U- und V- so          Farbdifferenz-Abtastwerten, zum Erzeugen einer
Sequenz von rn-Bit altemierenden U- und V- Farbdifferenz-Abtastwerten, die
mit einer zweiten Unterabtast-Rate auftreten, welche geringer als die erste
Unterabtast-Rate ist; - Mittel zum VerknUpfen gegenseitig ausschliefender
B-Bits der rn-Bit unterabgetasteten Farbdifferenz-Abtastwerte mit
aufeinanderfolgenden der rn/R-Bit Luminanz-Abtastwerten, um eine 55
Sequenz von (m/R) + B-Bit-Nibbles zu erzeugen, und wobei regelmiBig
auftretende vorbestimmte der Nibbles keine Bits der
Farbdifferenz-Abtastwerte aufweisen, die mit den m/R-Bit Luminanz-
Abtasiwerten verknapft warden. 18    EP 0 395 691 B1                     I
|!III  1111||||   HII||  | iii *                    *  ~~~~~~~~~C   L   M
S 5. System nach Anspruch 4, dadurch gekennzeichnet, daB die Mittel zum
Verknflpfen beinhalten: - Mittel, die abhangig sind von dem
n-Bit-Schaltsignal und der Sequenz von (m/R) + B-Bit-Nibbles 5
zum VerknUpfen von Bits des n-Bit-Schaltsignales mit m/R-Bit
Luminanz-Abtastwerten der vorbe- stimmten der Nibbles, wobei keine Bits der
Farbdifferenz-Abtastwerte beinhaltet sind. 6. System nach Anspruch 5,
dadurch gekennzelchnet, 10     daB die Wiederaufbaumittel die (m/R) + B-Bit
Nibbles erhalten, welche synchron mit dem Taktsignal auftreten, zum
Erzeugen eines wiederaufgebauten Luminanzsignales Y', eines Paares von
m-Bit wiederaufgebauten Farbdifferenzsignalen U' und V' und eines n-Bit
wiederaufgebauten Schaltsignales SS'. 15 7. System nach Anspruch 6, dadurch
gekennzelchnet, daB die Wiederaufbaumittel (reconstructing means) weiter
Mittel beinhalten, die gekoppelt sind zum Erhalt des m-Bit rekonstruierten
Digital-Luminanz- und TaktdifFerenz-Signales Y', U' und V und abhangig sind
von dem Farbsignal zum Erzeugen eines rekonstruierten Analog-Luminanz- und
Farbdif- 20     ferenzsignales. 8. System nach Anspruch 7, dadurch
gekennzelchnet, daB die Wiederaufbaumittel weiter ein Encodermittel
beinhaltet, das gakoppelt ist zum Erhalt des 25     wiederaufgebauten
Analog-Luminanz- und Farbdifferenz-Signales, zum Bilden eines
rekonstruierten Basisband-Videosignalgemisches SVS', das reprnsentativ fUr
das zweite Videosignal ist, zum Anlegen an die Schaltmittel. 9. System nach
Anspruch 1, 30     dadurch gekennzelchnet, daB die zweite Videosignalquelle
SVS ein Interlace-Videosignal ist mit alternierenden ungeraden und geraden
Halbbildem (odd and even fields); wobei der Speicher mit zumindest drei
Bereichen zum 



Speichern der aufeinanderfolgenden eingehenden Halbbilder des zweiten
Videosignales SVS in einer Umlaut- oder Round-Robin-Fashion (Gruppen-Art);
wobei das Schaltsignal SS, das in den zumindest 35     drei Bereichen
gespeichert wird, fest einem jeweiligen der mehreren Zustinde des
Schaltsignales zugeordnet ist; wobei das Schaltsignal SS, das anderswo in
dem Speicher gespeichert wird, fest einem noch anderen Zustand des
Schaltsignales zugeordnet 1st. 10. Fernseh- (TV) Signalverarbeitungssystem,
welches aufweist: 40        - eine Quelle eines Videosignales mit einer
Luminanzsignal-Komponente Y und ein Paar von Farb-
Differenzsignal-Komponenten U (ad) und V: - eOne Quelle eines Taktsignales;
gekennzelchnet durch - Abtastmittel, die gekoppelt sind zum Erhalt der
Videosignal-Komponenten Y, U und V und abhlngig von dem Taktsignal sind,
zum Bilden eines Stromes von 6-Bit Digital-Abtastwerten, die 45
synchron mit dem Taktsignal auftreten, mit der folgenden Sequenz: Y0, Uo,
YV, Uo, Y2, Uo, Ys, Uo, Y4, Vo, Y5, V0, Y6, Va, Y7, Vo, Ys. U1,V Y, U1 ...,
wobei die Indizes 0, 1, 2 ... die Abtastwertzahlen (sample numbers)
reprilsentieren und wobei die Abtastwer- te mit der Taktrate CK auftreten;
- Mittel, die gekoppelt sind zum Erhalt der 6-Bit Abtastwerte mit der
CK-Rate zur Erzeugung eines 50          Stromes von 4-Bit Digitalnibbles,
die auftreten mit der CK/N-Rate, wobei N eine Ganzzahl grBfler als oder
gleich Eins ist, mit: - ersten Reduktionsmitteln (decimation means), die
abhangig sind von den 6-Bit-Y-Komponenten- Abtastwerten, zum  Erzeugen von
6-Bit-Y-Komponenten-Abtastwerten, die mit einer Rate von CK/2N auftreten;
55        - zweiten Reduktionsmitteln, die abhaingig sind von den 6-Bit U-
und V-Komponenten-Abtastwerten, zum Erzeugen einer altemierenden Sequenz
von 6-Bit U- und V-Komponenten-Abtastwerten (samples), die mit einer Rate
von CK/8N auftreten; 19    EP 0 395 691 B1                         I P1111
IIlIj lI Bill I1Il1I * C   L  M S* - Mitteln, die mit den ersten
Reduktionsmiffeln gekoppelt sind, und abhingig sind von den 6-Bit Y-
Komponenten-Abtastwerten, die mit einer Rate von CKW2N auftreten, zum
Erzeugen einer Se- quenz von 3-Bit Y-Komponenten-Abtastwerten, die mit
einer Rate CKWN auftreten, abwechselnd 3- Bit-Abtastwerten, die mit einer
Rate CK/N auftreten, beinhaltend die drei MSB (most significant 6
bits) bzw. die drei geringerwertigen Bits der 6-Bit
Y-Komponenten-Abtastwerte, die mit einer CKW2N-Rate auftreten; - Mittel,
die abhangig sind von den 3-Bit Y-Komponenten-Abtastwerten und den 6-Bit U-
und V- Komponenten-Abtastwerten, die mit der CK18N-Rate auftreten, zum
abwechselnden Verknapfen der U- und V-Abtastwerte mit den
Y-Komponenten-Abtastwerten, um eine Sequenz von 4-Bit 70          Nibbles
zu Erzeugen, wobei gegenseitig ausschlieBende (mutually exclusive)
Einzelbits der jeweiligen 6-Bit U- oder V-Abtastwerte verknUpft werden zu
sechs aufeinanderfolgenden 3-Bit Y- Abtastwerten und vorbestimmte der 3-Bit
Y-Abtastwerte zwischen jeder Gruppe von sechs aufeinanderfolgenden
verknUpften Abtastwerten keine verknUpften U- oder V-Bits beinhalten; -
Speichermittel zum Speichern der 4-Bit Nibbles. 15 11. System nach Anspruch
10, welter gekennzelchnet durch, - eine Quelle eines Schaltsignales in der
Form von 2-Bit Digital-Abtastwerten; - Mittel, die gekoppelt sind zum
Erhalt der 4-Bit Nibbles und der 2-Bit Schaltsignal-Abtastwerte und 20
die abhangig sind von einem CKlN-Taktsignal zum Verknlpfen (concatenate)
jeweiliger Einzelbits der 2-Bit Schaltsignal-Abtastwerte mit jeweiligen der
vorbestimmten der 3-Bit Y-Abtastwerte. 12. System nach Anspruch 10, welter
gekennzeichnet durch 25       - eine Quelle eines 1-Bit Schaltsignales, das
synchron mit dem Taktsignal auftritt; - Mittel, die gekoppelt sind zum
Erhalt der 4-Bit Nibbles und des 1-Bit Schaltsignales und abhangig sind von
einem CKWN-Taktsignal zum VerknUpfen jedes der 1-Bit
Schaltsignal-Abtastwerte zu 



einer Mehrzahl der vorbestimmten der 3-Bit-Y-Abtastwerte. so Revendlcatlons
1. Systeme de traitement de signaux de tel6vision (TU) comprenant: un
source d'un premier signal video FVS; une source d'un second signal video
SVS: 35        des moyens comprenant des moyens d'echantillonnage coupl6s
pour recevoir ledit second signal video et sensible a un signal d'horloge
FCS de frequence fcs pour developper des echantillons numeriques de m bits
du second signal vid6o se produisant de fagon synchrone avec ledit signal
d'horloge ob m est un entier positif superieur I un ; caracteris6 par une
source (60, 508) d'un signal de commutation SS de n bits oO n est un entier
positif plus grand 40     que un; un moyen (500) pour concat6ner des bits
dudit signal de commutation de n bits avec des 6chantillons pr6ddterminds
dudit second signal viddo dchantillonn6 pour former un signal combind
numdrique comprenant des 4chantillons se poduisant de fagon synchrone avec
ledit signal d'horloge; des moyens incluant un moyen de m~moire (900)
sensible audit signal d'horloge pour enregistrer 45     ledit signal
combind dchantillonn6 et pour fournir ledit signal combin6 6chantillonn6 a
sa borne de sortie de fagon synchrone avec ledit signal d'horloge; un moyen
(702, 712) coupl4 pour recevoir ledit signal combini 4chantillonnd et
sensible audit signal d'horloge pour reconstituer ledit second signal viddo
et ledit signal de commutation de n bits; une source (604) du signal de
code de contexte CCS; so         un moyen de d6codage (800) coupl6 pour
recevoir ledit signal de commutation reconstitue (ci- apres ,SS') et
sensible audit signal de code de contexte CCS pour generer un signal de
commutation rapide FSS en synchronisme avec ledit signal d'horloge, ledit
signal de commutation rapide FSS ayant un premier etat lorsque ledit signal
de commutation reconstitue correspond audit signal de code de contenu et
ayant autrement un second 6tat; et 55         un moyen de commutation (80)
coupl6 pour recevoir ledit premier signal vid6o FVS et ledit second signal
video reconstitue (ci-apres, SVS') et sensible audit signal de commutation
rapide FSS pour foumir, a sa borne de sortie, ledit premier signal video
FVS et ledit second signal video reconstitue SVS' lorsque ledit signal de
commutation rapide FSS est respectivement dans ledit second etat et ledit
20    C   L  M   S premier etat. 2. Systhme selon la revendication 1 dans
loquel ledit second signal video SVS est un signal video entrelace
comprenant un champ impair et un champ pair ; caracteris6 en ce quo ladite
memoire inclut 5      deux zones pour enregistrer respectivement los champs
impair et pair dudit second signal video SVS; dans loquel ledit signal de
commutation SS enregistre dans lesdites deux zones de ladite m~moire est
respectivement representatif desdits champs impair et pair dudit* second
signal vid~o pour tre applique A la bome de sortie dudit moyen de
commutation ; dans lequel l signal de commutation SS enregistrt dans des
zones suppidmentaires de ladite memoiro est repr6sentatif du non-passage
dudit 10     second signal vid6o reconstitu4 de ladite memoire vers la bome
de sortie dudit moyen de commuta- tion. 3. Systeme selon la revendication 2
dans loquel ledit second signal video SVS comprend un signal de luminance Y
et une paire de signaux de differences de couleurs U et V ; caracterise en
co quo lesdits 15     moyens incluant ledit moyen d'4chantillonnage
comprend des moyens coupls pour recevoir ledit second signal vid~o SVS pour
gdndrer un train d'6chantillons num~riques de m bits ayant la sequence
suivante: YO, Uo, Y1, Uo. Y2, Uo, Ye, UO, Y4, VO, Y5 Vo. Y., Vo. Y7,Vo. Ye,
U1.... oO les indices 0,1, 2... repr~sentent les numrros des 6chantillons
et ot les 6chantillons se produisent a la fr~quence d'horloge FCS. 20 4.
Systbme selon la revendicatlon 3 caract~ris6 en ce quo lesdits moyens
incluant ledit moyon d'echantil- lonnage comprend de plus un moyen coupl6
pour recevoir lesdits dchantillons du second signal vid~o de m bits pour
gdn~rer un train de quartets du signal vid6o de (m/2) + B bits, B dtant un
ontier plus petit quo m, compronant 



25        un premier moyen de decimalisation , sensible auxdits
4chantillonnages de luminance de m bits, pour produire des 4chantillons de
luminance de m bits a une premibre frequence de sous-echantillon- nage
inferieure & ladite frequence fcs; un moyen sensible auxdits dchantillons
de luminance sous-echantillonnds pour produire une sequence d'echantillons
de luminance de m/R bits se produisant & R fois ladite premitre frquence de
30     sous-6chantillonnage, R 6tant un entier, R echantillons de luminance
successifs de mr/ bits ayant m/R bits adjacents mutuellement exclusifs
desdits 6chantillons de luminance sousa-chantillonnds; un second moyen de
d6cimalisation sensible auxdits echantillons de difference de couleurs U et
V et de m bits, pour produire une sequence d'echantillons de difFerences de
couleur de m bits U et V on alternance se produisant a une seconde
frequence de sous-echantillonnage inf6rieure a ladite dernibre 35
frtquence de sous-echantillonnage ; et un moyen pour concatener B-bits
mutuellement exclusifs desdits echantillons de diffirence de couleurs
sous-echantillonnds de m bits aux echantillons successifs desdits
dchantillons de luminance de in/R bits, pour produire une sequence de
quartets de (m/R) + B bits et dans lequel des quartets predetormines se
produisant regulierement parmi lesdits quartets n'incluent pas de bit
desdits echanUil- 40     Ions de difference de coulours concatenes auxdits
6chantillons de luminance de in/R bits. 5. Systeme selon la revendication 4
caracterise on ce quo ledit moyen de concatenation inclut: un moyen
sensible audit signal de commutation de n bits et & ladite saquence de
quartets de (m/R) + B bits pour concat6ner les bits dudit signal de
commutation de n bits aux echantillons de 45     luminance de m/R bits
desdits quartets pr6ddterminks parmi lesdits quartets n'incluant pas de
bits desdits tchantillons de difFerence de couleurs. 6. Systbme selon la
revendication 5 caractdrise en ce quo ledit moyen de reconstitution regoit
lesdits quartets de (in/R) + B bits se produisant de fagon synchrone avec
ledit signal d'horloge pour generer 50     unsignal Y' de luminance
reconstitue de m bits, une paire de signaux U' et V' de difference de
couleurs reconstitues de m bits et un signal SS' de commutation reconstitue
de n bits. 7. Systbme selon la revendication 6 caracterise en ce quo ledit
moyen de reconstitution inclut, de plus, un moyen couple pour recevoir
lesdits signaux de luminance num6riques reconstitues de m bits et de 55
difference d'horloge Y', U et V et sensible audit signal de couleur pour
produire des signaux de luminance analogiques reconstfues et de difference
de couleurs. 21    EP 0 395 691 B1                        1111111 1l11111
1111)11 lu  IIl 8  Systeme solon la revendication 7 caracterise en co quo
ledit moyen de reconstitution inclut de plus un moyen de codage couple pour
recovoir lesdits signaux de luminance analogiques reconstitu6s ot de
difflrence de couleurs pour ddvelopper un signal vid6o composite on bande
do base reconstitue SVS' repr6sentatif dudit second signal video pour
application audit moyen do commutation. 5 9. Systbme salon la revendication
1 caracte rison co quo ledit second signal video SVS est un signal vid6o
entrelac4 comprenant des champs impair et pair en altornanceo; dans loquel
ladite m6moiro ost prevue avoc au moins trois zones pour stocker les champs
successifs arrivant dudit second signal video SVS de fagon circulairo ou on
rond ; dans loquel ledit signal de commutation SS stockd dans 10
lesdites trois, au moins, zones est fixement assigne A un 6tat respectif
parmi plusieurs 4tats dudit signal de commutation ; dans lequel ledit
signal de commutation SS stocke ailleurs dans ladito memoire est fixement
assigne encore & un autre etat dudit signal de commutation. 10. Systbme de
traitement de signaux de teldvision (TU) comprenant: i5        une source
d'un signal video ayant une composante de signaux de luminance Y et une
paire de composantes de signaux de difference de couleurs U (ad) et (V);
une source de signaux d'horloge ; caracteris4 par un moyen
d'echantillonnage couple pour recovoir lesdites composantes de signaux
video , Y. U. et V et sensible audit signal d'horloge pour ddvelopper un
train d'dchantillons numeriques de 6 bits se 20     produisant de fagon
synchrone avec ledit signal d'horloge, ayant la sequence suivante: Yo, Uo,
YV, Uo, Y2. U0o YS, ULID Y4, UOVY, Uo,N6 UO, Y7, UO. Ys, Ue,,    ....... oO
les indices 0,1, 2..... repr6sentent les nombres des dchantillons et oO les
echantillons se produisent a la frequence d'horloge OK; un moyen couple
pour recevoir lesdits Echantillons de 6 bits & ladite frequence OK pour
generer un 



train de quartets num~riques de 4 bits se produisant & la fr~quence OWN od
N est un-entier superieur 25     ou egal a un, incluant: un premier moyen
de ddcimalisation sensible auxdits echantillons de la composante Y de 6
bits pour produire des echantillons de la composante Y de 6 bits se
produisant & la frequence CKW2N; un second moyen de d~cimalisation sensible
auxdits Echantillons des composantes U et V de 6 bits, pour produire une
sequence alternde des Echantillons des composantes U et V de 6 bits se 30
produisant & la frequence CWK8N; un moyen couplE audit premier moyen de
ddcimalisation et sensible auxdits Echantillons de la composante Y de 6
bits se produisant & la frequence CK/2N pour produire une sequence
d'Echantillons de la composante Y de 3 bits se produisant a la frdquence
OK/N , en alternance des Echantillons de 3 bits se produisant a la
frdquence COKN contenant les trois bits les plus significatifs et les trois
bits les 35     moins significatifs respectivement desdits Echantillons de
la composante Y de 6 bits se produisant & la fr~quence CK/2N; et un moyen
sensible auxdits Echantillons de la composante Y de 3 bits at auxdits
dchantillons des composantes U et V de 6 bits se produisant a la fr~quence
CK/8N, pour concat~ner de fagon alternee lesdits Echantillons U et V
auxdits echantillons de la composante Y pour produire une sequence de 40
quartets de 4 bits dans laquelle les bits uniques mutuellement exclusifs
des echantillons respectifs de U ou V de 6 bits sont concatenes aux six
6chantillons de Y successifs de 3 bits et des echantillons predetermines
parmi les echantillons de Y de 3 bits entre chaque groupe de six
dchantillons successifs concat~nes nincluent pas des bits de U ou V
concatdnds ; et un moyen de memoire pour stocker lesdits quartets de 4
bits. 45 11. Systbme solon la revendication 10 caractdrisd de plus par: une
source de signal de commutation sous la forme d'Echantillons numeriques de
2 bits ; et un moyon couple pour recovoir lesdits quartets de 4 bits et
lesdits echantillons de signal de commutation de 2 bits et sensible au
signal d'horloge de CK/N pour concatdner les bits uniques 50     respectifs
desdits echantillons du signal de commutation de 2 bits avec les
echantillons respectifs desdits echantillons prEdEtermin~s parmi les
echantillons de Y de 3 bits. 12. Systbme solon la revendication 10
caracterisd de plus par: une source d'un signal de commutation de 1 bit se
produisant de fagon synchrone avec ledit signal s5     d'horloge; et un
moyon couple pour recevoir lesdits quartets de 4 bits et ledit signal de
commutation de 1 bit ot sensible & un signal d'horloge de OK/N pour
concatener chacun desdits echantillons du signal de commutation de 1 bit &
une pluralite desdits echantillons predetermines parmi les Echantillons de
Y de 22    3 bits. K-' 10 18 20 25 30 35 j40 45 50 s5 23    


