S "608406-6

' DbrL \-I.{ﬁ =

: L WO torv

VIDEO SIGNAL DISPLAY APPARATUS AND
VIDEO SIGNAL PROCESSING CIRCUIT THEREFOR

)

This invention relates to a display apparatus a

video signal processing circuit therefor, in particular for

a double speed video signal wherein an input video signal is

:/ converted into another double speed image signal and a

/' standard television signal is displayed together with a
child picture on a screen of a television receiver, for

10 example, for the high definition television system.

When it is desired to display a television signal
of a standard system such as the NTSC system, PAL system or
SECAM system on a high definition television receiver, for
compatibility with the deflection system, preferably the

15 video signal is processed at double speed to display the
image in a double field frequency or a double line
frequency.

~ For example, the PAL/SECAM television system
adopted in Europe employs a 2:1 interlace system of 625

20 lines/50 Hz, and accordingly, when a video signal of high
brightness is displayed, a large screen flicker is likely to
be noticed. 1In order to eliminate such large screen
flicker, it has been proposed to use double speed field
display means which performs double speed processing to

- 25 double the field frequency of the video signal to make a
parent picture and repetitively display odd-/even-numbered
field signals of 312.5H and 312.5H twice in different fields
like odd-/odd-/even-~/even-numbered fields of 312H, 312.5H,
313H and 312.5H.

30 For the NTSC system, a superimpose line double
speed system has been proposed wherein signals of
odd-numbered and even-numbered fields of 262.5 H and 262.5 H
are processed at double line speed to produce field signals
of 525 H and 525ﬁ and upper and lower ones of horizontal

35 lines which display the same signal are superimposed with
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each other so as to perform scanning equivalent to that of a
normal interlace system. Such technique is disclosed, for
example, in EP 0,482,894, A2.

A similar technique is disclosed in EP 0,551,168,
Al wherein a television signal of a standard television
system is displayed together with a child picture on a
screen of a television receiver of, for example, the high
definition television system.

When it is desired to display simultaneously a
child picture in a superimposed condition on a parent
picture processed by double speed signal processing in such
a manner as described above, the following problems are
involved.

A. Where the parent picture is a double field
speed picture:

1. A child picture to be inserted into the
parent picture must necessarily be processed by double field
speed processing, and to this end, it has been proposed to
determine a sequence of read-out areas of a four field
sequence memory.using a normal speed vertical synchronizing
signal as a clock signal for the four field sequence memory
for displaying a child picture at a double field speed,
latch the child picture signal in response to a vertical
synchronizing pulse signal of a speed twice that of the
deflection system to delay the child picture by a time
corresponding to one field of the double speed and use the
thus delayed child picture signal as a control signal for a
read-out memory area for the child picture. However, it
sometimes occurs that a control signal for a write memory
area exhibits overlapping by a time equal to the delay time,
and there is a problem in that the memory area which
undergoes writing and the memory area which undergoes
reading out coincide with each other to cause passing of a

memory address for a child picture with a probability of
1/8.
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2. One of simple methods of processing a parent
picture by double speed processing by four times for
odd-numbered, odd-numbered, even-numbered and even-numbered
fields is a field display mode wherein only one of
odd-numbered and even-numbered fields of a child picture
video signal written in a memory is repetitively read out
and displayed four times. The method, however, has a
problem in that motion of the child picture is skipped by
one field and the vertical resolution of the child picture
is reduced to one half or less than that of ordinary frames.

B. When a parent picture is converted into a
double line speed video signal and a display picture of the
interlace system is produced by superimposition:

1. Since the superimpose double line speed
conversion system basically involves non-interlace
conversion timings, there is a problem in that
discrimination between odd- and even-numbered fields is
impossible after conversion into a double speed picture and,
when a child picture video signal is converted, after such
double speed conversion, into a double speed signal and then
displayed, the interlace of child picture images is reversed
with a probability of 1/2.

2. In a zoom mode wherein a 4:3 video signal is
displayed fully on a 16:9 video screen by over-scanning-of
upper and lower portions of the 4:3 video signal by a
vertical deflection system, it is possible to shift a video
signal of a child picture prior to double speed conversion
so as to be superimposed on a video signal of a parent
picture to effect double line speed processing. In this
instance, however, the scanning is complicated so that, when
a zoomed display picture of the parent picture is scrolled,
it is shifted, for example, in the opposite direction so
that the p051t10n of the child picture may not be varied.

3. When a parent picture is processed by double
line speed processing and the signal obtained by the double
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line speed processing is superimposed to obtain an image of
the interlace system, upper and lower lines of the same
signal portions of the video signal after double speed
conversion are superimposed in the opposite directions to
each other between odd- and even-numbered fields by a
deflection system. In this instance, there is a problem in
that, if a child picture processed by field double speed
processing is displayed in a superimposed relationship on
the double speed image signal, when the odd-numbered field
is normal, the superimposition of upper and lower lines of
the child picture in the even-numbered fields is reversed.

It is an object of the present invention to
provide a display apparatus wherein a video signal of a
child picture read out at a double speed is inserted
accurately with a high resolution into a parent picture of
another video signal having a doubled frequency.'

According to the present invention, there is
provided a display apparatus, comprising:

frequency conversion means for converting a video
signal of a parent picture into another video signal of a
double speed field frequency;

aspect ratio conversion means for changing the
aspect ratio of the video signal whose field frequency has
been converted by said frequency conversion means; .

child picture processing means for converting a
video signal for a child picture into another video signal
of the double speed field frequency;

.display means for inserting the video signal
outputted from said child picture processing means into the
video signal outputted from said aspect ratio conversion
means and displaying the resulted video signal on a scanning
screen;

thinning out means for thinning out a double
speed synchronizing signal for scanning said display means
with a window signal of a predetermined width centred at a
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double épeed; and

a control circuit for forming an area control
signal for a four field sequence memory constituting said
child screen processing means from a vertical pulse signal
outputted from said thinning out means and controlling write
and read-out areas of said four field sequence memory in
accordance with the area control signal so as to display the
child picture free from passing.

' With the display apparatus, a double speed
vertical synchronizing pulse signal after field conversion
is thinned out with a window signal of the predetermined
width centred at a vertical synchronization position prior
to conversion to the double speed and then a clock signal
for the four field sequence memory for displaying a child
picture is formed from the signal obtained by the thinning
out operation. Consequently, even when the parent picture
is scrolled, an overlap on the write side memory area and
the read-out side memory area of the four field sequence
memory is avoided, and a child picture display of a high
picture quality free from passing of the memory address can
be achieved.

Further, a video signal having odd- and
even-numbered fields is written into the double speed
conversion memory for a child picture and can be displayed
in a correctly interlaced condition on the video signal of
the parent picture of the double speed of
odd-/odd-/even-/even-numbered fields. Consequently, a child
picture display of a high quality free from deterioration of
the vertical resolution can be achieved.

According to another aspect of the present
invention, there is provided a display apparatus,
comprising:
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line frequency conversion means for converting a
video signal of a parent picture for one horizontal period
into another video signal of a double speed line frequency;

aspect ratio conversion means for changing the
video signal whose line speed has been converted by said
line frequency conversion means into another video signal
having a predetermined aspect ratio;

child picture processing means for converting a
video signal of a child picture into another video signal of
the double speed in units of a field;

display means for inserting the video signal
outputted from said child picture processing means into the
video signal of the double speed outputted from said aspect
ratio conversion means and displaying the resulted video
signal in a superimposed condition on a scanning screen; and

a control circuit for discriminating a field of
the video signal read out by said child picture processing
means using a synchronizing signal prior to the double speed
conversion and delaying outputting of the picture displaying
timing for an even-numbered field by one horizontal period.

With this display apparatus, for example, a parent
picture is displayed, after double line speed conversion
thereof, in a zoom mode with a video signal of 4:3 on the
display screen of 16:9, and a child picture video signal
whose displaying position is fixed is mixed with the parent
picture. Consequently, even when the parent picture is
scrolled upwardly or downwardly in a vertical direction, the
vertical position of the child picture is prevented .from
varying. Further, when the parent picture is processed by
double line speed superimposition processing and then
displayed and the child picture processed by field double
speed processing is superimposed on the parent picture, the
read-out timing on the even-numbered field side is delayed
by one horizontal period. Consequently, superimposition of
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upper and lower lines of the child picture is performed

regularly.

' Further, since odd- and even-numbered fields are
discriminated from each other using a vertical pulse signal
and a horizontal clock signal prior to double speed
processing, discrimination between odd- and even-numbered
fields, which has been impossible with a method which uses a
double speed horizontal pulse signal after superimposition
double line speed conversion and a vertical pulse signal,

10 can be performed, and consequently, when it is tried to
insert a child picture of the field double speed into a
parent picture of the light double speed, interlacing of the
video portion of the child picture is always assured.

A third aspect of the invention provides a video

15 signal processing circuit for a display apparatus,
comprising:

frequency conversion means for converting a video

signal of a parent picture into another video signal of a

double speed field frequency;

20 aspect ratio conversion means for changing the
aspect ratio of the video signal whose field frequency has
been converted by said frequency conversion means;

child picture processing means for converting a
video signal for a child picture into another video sighal

25 of the double speed field frequency;

display means for inserting the video signal
outputted from said child picture processing means into the
video signal outputted from said aspect ratio conversion
means and displaying the resulted video signal on a scanning

30 screen;

thinning out means for thinning out a double speed

synchronizing signal for scanning said display means with a

window Signal of a predetermined width centred at a vertical

synchronization position prior to conversion to the double

35 speed; and
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a control circuit for forming an area control
signal for a four field sequence memory constituting said
child screen processing means from a vertical pulse signal
outputted from said thinning out means and controlling write
and read-out areas of said four field sequence memory in
accordance with the area control signal so as to display the
child picture free from passing.

A fourth aspect of the invention provides a video
signal processing circuit for a display apparatus,
coﬁprising:

line frequency conversion means for converting a
video signal of a parent picture for one horizontal period
into another video signal of a double speed line fregquency;

aspect ratio conversion means for changing the
video signal whose line speed has been converted by said
line frequency conversion means into another video signal
having a predetermined aspect ratio;

child picture processing means for converting a
video signal of a child picture into another video signal of
the double speed in units of a field;

display means for inserting the video signal
outputted from said child picture processing means into the
video signal of the double speed outputted from said aspect
ratio conversion means and displaying the resulted vide6
signal in a superimposed condition on a scanning screen; and

a control circuit for discriminating a field of
the video signal read out by said child picture processing
means using a synchronizing signal prior to the double speed
conversion and delaying outputting of the picture displaying
timing for an even-numbered field by one horizontal period.

The invention will be further described by way of
non-limitative example with reference to the accompanying
drawings, in which:-
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FIG. 1 is a block diagram showing a general

invention is applied;

construction of a television receiver to which the present

FIG. 2 is a diagrammatic view illustrating double

speed processing for doubling a field frequency;
FIGS. 3(A) to 3(D) are schematic illustrations
showing display pictures when a child picture or pictures
are superimposed on a video picture processed by field

conversion processing;

FIG. 4 is a block diagram showing an apparatus for
performing field double speed processing for a child picture
to allow such superimposition as illustrated in FIGS. 3(A)

to 3(D);

FIGS. 5(A) to 5(C) are wavefornm diagrams

illustrating writing operations for a four field sequence
memory;

FIG. 6 is a read-out section of the apparatus
shown in FIG. 4;

FIG. 7 is a circuit diagram showing an odd/even

number discrimination circuit of the read-out section shown

in FIG.

the odd/even number discrimination circuit;

FIG. 8(A) to 8(F) are waveform diagrams

6 and a waveform diagram illustrating operation of

illustrating the phase relationship between an originai
signal before conversion and a signal after field double
speed conversion; '

FIG. 9 is a table illustrating control signals for
designating write and read-out areas of the four field
sequence memory in a combination of standard signals;

FIG. 10 is a block diagram of a logic circuit for
outputting the control signals illustrated in FIG. 9;

FIG. 11 is a waveform diagram illustrating control
of a memory address of a same phase signal using
odd—/even—numberéd field discrimination;
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FIG. 12 is a block diagram of a multi-standard
receiver to which the present invention is applied;

FIG. 13 is a diagrammatic view illustrating a
scanning line construction of a superimpose double speed
conversion system employed in the multi-standard receiver
shown in FIG. 12;

FIG. 14 is a waveform diagram illustrating
superimposition of signals performed in the multi-standard
receiver shown in FIG. 12; and

' FIG. 15 is a block diagram of a control circuit
employed in the multi-standard receiver shown in FIG. 12 for
reading out an image of a child picture in synchronism with
a parent picture of a double line speed.

Reférring first to FIG. 1, there is shown a
general construction of a television receiver to which the
present invention is applied. The television receiver shown
includes an antenna 1 for receiving UHF (ultra high
frequency) and VHF (very high frequency) television radio
waves and another antenna 2 for receiving satellite
broadcasting radioc waves. A tuner 3 detects radio waves
received by the antennae 1 and 2 and supplies its output to
an input terminal of a switch 4.

In addition to the output of the tuner 3, a video
signal is supplied to the switch 4 from a video tape
recorder or a like apparatus not shown, and the switch 4
outputs a selected one of the video signals thus inputted
thereto to a decoder 6 and another decoder 7. The decoder 6
decodes a video signal for a parent picture supplied thereto
from the switch 4 and outputs the decoded video signal to a
field double speed processing section 8.

In the present embodiment, the decoder 6 is
constructed so that it can decode a video signal of any of
the PAL system, Qhe NTSC system and the D2~MAC system. The
field double speed processing section 8 converts a video
signal inputted thereto into another signal having a field
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frequency double that of the inputted video signal and

outputs the resulted signal. An aspect ratio converter 9

changes the aspect ratio of the video signal having the

double field frequency and outputs the resulted video
signal. For example, the aspect ratio converter 9 can
output a signal of a picture of the aspect ratio of 4:3 as
another signal of another picture of the aspect ratio of

16:9. However, when the aspect ratio converter 9 receives a

signal of a picture of the aspect ratio of 16:9, it outputs

10 the signal as it is.

A switch 5 selects one of signals of the HD-MAC
system and the HDTV (high definition television) system
supplied thereto from apparatus not shown and outputs the
selected signal to a pair of switches 10 and 11. The switch

15 10 selects one of the outputs of the aspect ratio converter
9 and the switch 5 and supplies the selected output to a
video processor 14 by way of a switch 13. The output of the
video processor 14 is outputted to a CRT (cathode ray tube)
15.

20 Meanwhile, the decoder 7 decodes a video signal
selected by the switch 4 and supplies the decoded video
signal to a field double speed processing circuit 12 for a
child picture by way of the switch 11.

The field double speed processing circuit

25 (hereinafter referred to as PinP processor) 12 for a child
picture performs double speed processing to double the field
frequency of a video signal using a four field sequence
memory as hereinafter described. The PinP processor 12
detects a vertical synchronizing signal (V) and a horizontal

30 synchronizing signal (H) for display of a parent picture and
uses them as control signals for the memory.

A double speed video signal for a child picture
generated by the PinP processor 12 is supplied to the other
input terminal of the switch 13. After the switch 13 is

35 changed over at a predetermined timing, the PinP processor
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12 composes the double speed video signal for a child
picture into a child picture in a parent picture and
supplies the child picture in the parent picture to the
video processor 14. A deflection system 16 detects a
vertical synchronizing signal and a horizontal synchronizing
signal from the output of the switch 13 and controls
scanning of the CRT 15 in response to the thus detected
synchronizing signals. A switch 17 selects a vertical
synchronizing signal and a horizontal synchronizing signal
oufputted from the field double speed processing section 8
or the deflection system 16 and having a field frequency
prior to double speed conversion and outputs the selected
synchronizing signals to the PinP processor 12.

FIG. 2 illustrates double speed processing to
double a field frequency. In the case of a 2:1 interlace
signal of the PAL or SECAM system of 625 lines and 50 Hz,
the signal is read out using a double speed clock signal
such that an even-numbered field is read out twice with 312H
and 312.5H and an even-numbered field is also read out trice
with 313H and 312.5H so that the signal is converted into
another 2:1 interlace signal of 625H and 100 Hz. It is to
be noted that, in the case of a video signal of the NTSC
system which is a 2:1 interlace signal of 525 lines and 60
Hz, the signal is converted into a signal of the field
frequency of 120 Hz with 262H, 262.5H, 263H and 262.5H lines
and then into a 2:1 interlace scanning signal.

FIGS. 3(A) to 3(D) show pictures when a child
picture is composed with an image picture processed by such
field conversion processing as described above. In
particular, FIG. 3(A) shows an example (PoutP) wherein a PAL
signal of the 1/9 size is outputted as a child picture A on
the outside of the parent picture while FIG. 3(B) shows
another example wherein three artificial moving pictures a,
B and C are outputted as channel indices on the outside of
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Lxample (PinP) wherein a child picture A is inserted into a
parent picture on a screen of 16:9 outputted by
over-scanning an image signal of 4:3. In the screen shown
in FIG. 3(C), the child picture A may remain at a fixed
position even when the parent picture is scrolled. Further,
FIG. 4(D) shows a manner wherein a child picture (16:9) A is
moved in a parent picture.

FIG. 4 shows in block diagram an apparatus (PinP
processor) which performs field double speed processing of a
10 child picture for realizing such a PinP function as

described above. Referring to FIG. 4, a brightness signal
Y, which is one of video signals for a child picture
outputted from the switch 11, is inputted to an analog to
digital (A/D) converter 21 and then written alternately for

15 each one picture element into a pair of memories 23 and 24.
Meanwhile, colour difference signals PB and'PR, which are
the remaining signals from the switch 11, are converted from
analog signals into digital signals by an analog to digital
converter 22 and then written into a memory 25.

20 A horizontal synchronizing signal for a child
picture is inputted to a write side PLL (phase-locked loop)
circuit 26, which generates, when the horizontal
synchronizing signal is of the standard television system, a
writing clock signal of the frequency of 14.3 MHz in '

25 synchronism with the horizontal synchronizing signal. A
processor 40 controls writing operations into the memories
23 to 25 in synchronism with the writing clock signal
generated from the PLL circuit 26. Data of 256 picture
elements per one line are inputted for 320 lines into each

30 of the memories 23 to 25. Each of such picture elements is
constituted from data of 6 bits.

In the meantime, a read-out side PLL circuit 27
generates a clock‘signal of a frequency of 28.6 MHz in
synchronism with a horizontal synchronizing signal included

35 in a video signal for a parent picture inputted thereto from
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the switch 17, and outputs the clock signal and a vertical
synchronizing signal V, H for a parent picture prior to
double speed conversion to the processor 40.

Also a 2V (double speed vertical) synchronizing
signal of the deflection system is supplied to the processor
40 and forms a reading out timing for a memory. The
processor 40 reads out data written in the memories in
response to the synchronizing signals mentioned above. A
brightness signal Y of the data thus read out is converted
by'and outputted from a digital to analog (D/A) converter 28
while colour difference signals PB and PR are converted by
and outputted from a pair of digital to analog converters 29
and 30, respectively.

The brightness signal Y is alternately written
into the memories 23 and 24 such that, for example, if data
of the first picture element is written into the memory 23,
data of the next second picture element is written into the
memory 24 so as to cope with a higher transfer rate.
However, where the recording and reading out operation of a
memory is sufficiently high, a single memory may be employed
for four fields. In this manner, data of a first one frame
are constituted from data of a first field written into an
area 0 of 128 x 160 of the four field sequence memory and
data of a second field of 128 x 160 written in another area
1 as seen in FIG. 5(C). Similarly, data of a second frame
are constituted from data of a first field of 128 x 160
written in a further area 2 and data of a second field of
128 x 160 written in a still further area 3.

Writing operation is performed successively in
order of the area 0, area 1, area 2 and area 3 as seen from
FIG. 5(A). On the other hand, reading out operation is
performed, in an ordinary sequence, successively in order of
the area 0, area 1, area 2 and area 3 as seen in FIG. 5(B)
in response to a double speed clock signal. In this

instance, however, in the area 1 in which memory passing
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takes place upon such reading out, a control signal which
designates a memory read-out area is formed so that reading
out of, for example, the area 3 is repetitively performed
twice.

The reading out control for the four fields is
performed such that, as hereinafter described, designation
of an area for reading out of the memory is controlled by a
control circuit so that, into whatever relationship the
field timings of a parent picture and a child picture enter,
data for the child picture to be read out from the four
field sequence memory may not cause passing.

FIG. 6 shows an example of a construction of a
read-out side section of the PinP processor 8 shown in
FIG. 1. Referring to FIG. 6, the PinP processor 8 shown
includes a PLL circuit 27 which generates a clock signal
synchronized with a double speed horizontal (2H) pulse
signal supplied thereto from the deflection system. 1In
particular, the PLL circuit 27 includes a phase comparator
51 to which the 2H pulse signal is inputted, a low-pass
filter 52, a VCO (voltage-controlled oscillator) 53, a clock
generator 54 and a horizontal (H) counter 55.

The clock generator 54 generates a clock signal
accurately for 910 dots within one horizontal period of a
video signal for a parent picture. The clock signal is
divided.into 1/455 by the H counter 55, which thus outputs
an H clock signal of the duty ratio of 50%. The H clock
signal is supplied to a vertical (V) counter 56 for forming
a row address. The V counter 56 is reset in response to the
double speed vertical synchronizing signal 2V of the
deflection system to establish synchronization in a vertical
direction.

The output of the H counter 55 is supplied to one
of a pair of input terminals of an AND gate 58 so that it
may make a read-dﬁt enable signal for a horizontal range of
an area of 240 dots at the output of the clock generator 54
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corresponding to a right corner or a left corner of the
parent picture of the video signal, and a signal for 80H at
a lower portion or an upper portion of the parent picture
corresponding to the display position of the child picture
is supplied as a read-out enable signal for a vertical
direction to the other terminal of the AND gate 58.

A timing signal formation circuit 59 outputs clock
signals SOCY1l and SOCY2 for reading out from the memories 23
and 24, respectively, when an enable signal supplied thereto
by way of the AND gate 58 indicates the logic H, reads out
data from a designated area of the memory in accordance with
a four field sequence as hereinafter described and outputs
video data for the child picture. As a result, the timing
signal formation circuit 59 can insert the child picture
processed by double speed processing to a predetermined
position of the parent picture in cooperation with the
switch 13.

FIG. 7 shows an odd/even number discrimination
circuit on the memory read-out side for reading out a PinP
picture and a discrimination output waveform of the odd/even
number discrimination circuit. As seen from FIG. 7, the
odd/even number discrimination circuit is formed from a
D-type flip-flop (D-FF) which latches an H clock signal of
the duty ratio of 50% prior to double speed conversion in
response to a rising edge of a V synchronizing signal of a
video signal similarly prior to double speed conversion so
that it forms an odd/even number discrimination output
signal which exhibits 0 for an odd-numbered field but
exhibits 1 for an even-numbered field.

FIG. 8 illustrates a relationship in phase between
an original signal (A) before conversion and another signal
(B) after field double speed conversion. As can be seen
from the waveforms (A) and (B), an odd-numbered field
indicated by a solid line is read out twice and an
even-numbered field indicated by dotted lines is read out
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twice so that a double speed converted video signal is

outputted. In this instance, in order to write and read out

a video signal in units of one field into and from the four

field sequence memory described above, it is only required

that such writing and reading out have such a positional

relationship that a same field does not undergo simultaneous

writing and reading out accesses. Accordingly, if a written

signal is read out at the double speed from the memory

beginning with the timing delayed at least by a 1/2 field as

10 seen from the waveform curves (A) and (B) of FIG. 8, then
the field double speed signal does not cause passing on the
memory at all.

By the way, since the 2V synchronizing signal

(waveform (C) in FIG. 8) of the deflection system which

15 makes a synchronizing signal for reading out and the
vertical synchronizing signal of the original signal do not
always have a fixed phase relationship with each other
particularly when the picture is scrolled in such a zoom
mode as mentioned hereinabove. Therefore, in the present

20 invention, in order to partially remove the 2V synchronizing
signal of the deflection system to make the four field
sequence of the memory sure, a window signal of the width of
64 clocks centred at the vertical synchronizing signal of
the original signal is formed as seen from the waveform'(D)

25 in FIG. 8, and the 2V synchronizing signal of the deflection
system is thinned out in accordance with the window signal.
Then, a control signal (waveform (F) in FIG. 8) for
designating a writing or reading out area of the four field
sequence memory is formed in accordance with the thus

30 thinned out vertical synchronizing signal (waveform (E) in
FIG. 8). Thus, such control as will not cause passing of
the memory upon field double speed operation is achieved by
the control signql.

FIG. 9 shows a table illustrating the control
35 signals for the four field sequence memory. Referring to
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FIG. 9, the left column indicates a current write memory
area (W1, W0) and a current read-out memory area (R1, RO)
each in terms of a binary number. Accordingly, in the first
row, it is indicated that the write memory area is 0 (00)
and also the read-out memory area is 0 (00). The second
column indicates a memory area for next writing operation
and another memory area for next reading out operation each
in terms of a binary number when the vertical synchronizing
signals for the parent picture and the child picture
coincide with each other. However, x represents the write
side odd/even number discrimination output (odd-numbered
field = 1, even-numbered field = 0), and y denotes the
read-out side odd/even number discrimination output
(odd-numbered field 0, even-numbered field = 1).

According to the table of FIG. 9, for example,
when the current write and read-out memory areas are 00 (0)
and 01 (1), respectively, if the write side field is x = 0
and the read-out side field is y = 1, theé memory areas into
and from which data are to be written and read out
subsequently are designated as 00 and 11, respectively. As
a result, when such a timing as when a same field is
subjected to writing and reading out as described
hereinabove with reference to FIG. 5 comes, the read-out
side memory area is changed so that passing of the address
is inhibited, and thereafter, writing and reading out will
proceed in a regular sequence. The third column indicates a
sequence when the vertical synchronizing signals for the
parent picture and the child picture do not coincide with
each other.

FIG. 10 shows in block diagram a logic circuit for
outputting control signals (W1, WO and Rl1l, RO) for
designating memory areas indicated in the sequence table of
FIG. 9. The control signals (W1, W0) for the write side
areas are outputted from a pair of latch circuits L1 and L2
for latching in response to the vertical synchronizing
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signal for writing the child picture, and outputs (W1, Wo)
of the latch circuits L1 and L2, the write side odd/even
number discrimination output x and the read-out side
odd/even number discrimination output y are supplied to a
first logic circuit Q1. The control signals are updated
successively in response to a timing of the vertical
synchronizing signal for the child picture. While also the
control signals (R1, RO) for designating a read-out side
memory region are formed similarly by means of a logic
circuit Q2 and a pair of latch circuits L3 and L4. The
latch circuits L3 and L4 latch the outputs of the logic
circuit Q2 in response to a signal outputted from an AND
gate Al which thins out the 2V synchronizing signal for
reading out the parent picture with a window signal of the
64H formed centred at the vertical synchronizing signal
prior to conversion as described hereinabove.

FIG. 11 illustrates a related method wherein a
read-out side sequence is performed in accordance with the
vertical synchronizing signal of the original signal and
read-out area bits (R1l, RO) obtained by the sequence are
delayed by one field period of the double speed in
accordance with a 2V pulse signal of the double speed. In
the case of a combination of video signals of a same phase
or same video signals, in the sequence table of FIG. 9,‘the
condition wherein the read-out area for an even-numbered
field is 1 when the write area for the even-numbered field
is 0 is found at the second row. If writing and reading out
are performed in the combination, then passing of a memory
address does not take place. However, since the read-out
side area bits (R1, RO) for displaying the child picture on
the parent picture of the field double speed are delayed by
one field interval by the double speed V pulse signal, when
writing of an odd-numbered field is being performed for the

area 1, second reading out is performed for the same memory
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area 1, and consequently, passing takes place at the centre
of the child picture.

In FIG. 11, a portion of the signal prior to
double speed conversion (same as the write side signal) on
the left side with respect to a point at which a PinP
address in an even-numbered field crosses corresponds to an
upper portion of the child picture, and in the portion, a
video signal written immediately prior to now is read out
immediately. However, another portion of the signal on the
right side corresponds to a lower portion of the child
picture, and in the portion, a video signal having been
written two fields prior is displayed. 1In the first reading
out operation for an odd-numbered field, since all video
signals were written two fields prior, when the video
signals involve some movement in picture, an image
immediately prior to then and another image which was
written two frames prior are displayed in a superimposed
relationship, and consequently, the upper portion of the
picture displays a double image. However, when sequence
control is performed using the thinned out vertical pulse
signal illustrated in FIG. 8, the read-out area changes to
the area 3 at the starting point of an odd-numbered field of
the double speed, and consequently, the problem of passing
is avoided. ‘

Subsequently, a second embodiment of the present
invention will be described. FIG. 12 shows a general
construction of a multi-standard receiver to which the
present invention is applied. Like elements to those of
FIG. 1 are denoted by like reference numerals and
overlapping description thereof is omitted herein to avoid
redundancy. _

Referring to FIG. 12, a double line speed
processing circuit 8A converts an 1H video signal outputted
from the decoder 6 into a double speed frequency. 1In

particular, a 1 H horizontal video signal is repetitively
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read out twice at the double speed by the double line speed
processing circuit 8A.
FIG. 13 illustrates such a double line frequency.
In the ordinary NTSC system, a video signal for one
horizontal image period is converted from an analog signal
into a digital signal and written into the memory, and then
the signal is read out twice in response to a clock signal
of the double speed from the memory and displayed on the
screen of the CRT. Accordingly, in a parent picture, 262.5
10 scanning lines are converted into 525 scanning lines in each
of odd- and even-numbered fields. In this instance,
scanning lines of 1H same video signals (AA, BB, CC and
A’A’, B'’B’, C’C’) successively read out twice are overlapped
by correction electric current for a vertical direction so
15 that they may make same superimposed lines thereby to
equivalently realize an interlace display of 525 lines and
2:1.
The superimposition is achieved in the following
manner. In particular, a square wave signal HCLK of the
20 duty ratio of 50% of the period of the original signal is
overlapped with a vertical deflection system as shown in
FIG. 14, and two beams which display a same signal are
superimposed with each other. Consequently, an odd-numbered
field and an even-numbered field are interlaced with each
25 other, and an image display picture equivalent to that of
the interlace system can be obtained normally at the double
line speed. Accordingly, if video data of the child picture
are read out in synchronism with such reading out of the
video signal by means of a PinP processor 12A described
30 hereinabove and are mixed with a video signal for a parent
picture by means of the switch 13, then the child picture
signal A of the NTSC system of the 1/9 size can be displayed
or three artificial pictures A, B and C can be displayed as
shown in FIGS. 3(A) and 3(B), respectively. Further, also
35 in a zoom mode illustrated in FIGS. 3(A) to 3(D), it is
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possible to scroll the parent picture by over-scanning the’
video signal of the parent picture to 3/4 times, shifting
the display of the child picture to a central portion so as
to be displayed there and shifting the artificial vertical
synchronizing signal. However, also in this instance, the
child picture can be fixed even upon scrolling by taking the
displaying timing for the child screen from the vertical
synchronizing signal from the deflection system.

Referring back to FIG. 12, the processor 12A
writes a video signal for one horizontal period as a signal
of 720 dots into a four field sequence memory and
successively reads out the signal twice in response to the
2H pulse signal of the deflection system. In such reading
out, when the parent picture is to be successively displayed
twice for same lines like AA, BB, CC, ..., the child picture
video signal is controlled so that it may be read out in
synchronism with such displaying, and consequently, a child
picture display which does not cause reversal of the
interlace can be performed.

When the parent picture exhibits an odd-numbered
field, the output Q of the latch circuit D-FF of FIG. 7
described hereinabove presents the 0 level, and if the 0
level is used as a selector control signal for the vertical
read-out enable signal for displaying a child picture, which
is not in a delayed condition, then data for an odd-numbered
field of the child picture are displayed in synchronism with
the output of the double line speed conversion section for a
parent picture. However, when the parent picture exhibits
an even-numbered field, the discrimination output presents a
1 level conversely, and a read-out enable signal for an
even-numbered field displayed by 1H is selected so that
superimposition operates correctly like A’A’, B’B/, C’C/,

... As a result, a display of a child picture of a high
resolution free from a signal drop can be achieved.
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A control circuit for outputting field double
speed video data for a child picture from the PinP processor
12A will be described with reference to FIG. 15. The
control circuit shown includes a write clock signal
generator 61 refers to the horizontal synchronizing signal
(H) of an original signal prior to double speed processing
and generates a clock signal, for example, for 910 dots
within one horizontal period of a video signal by way of a
PLL circuit 62 which includes a VCO 62A, a low-pass filter
10 62B and a three-state phase comparator 62C.

A write horizontal counter 63 divides the clock
signal from the write clock signal generator 61 to 1/900 to
form a signal HCLK synchronized with the horizontal
synchronizing signal prior to conversion and supplies the

15 signal HCLK to a write vertical counter 64. Further, the
write horizontal counter 63 supplies a signal corresponding
to 240 dots of a position at which a child picture is
present as a horizontal write enable signal to an AND gate
66. The write vertical counter 64 which counts the signal

20 HCLK from the write horizontal counter 63 detects a section
of 80H at a lower portion of the screen at which the child
picture is present, and supplies a vertical enable signal to
the other terminal of the AND gate 66. Then, a write clock
generator 67 is controlled by the logical AND of the tw6

25 enable signals supplied to the AND gate 66 so that data of
an area of the video signal corresponding to the child
picture are written into a RAM 68 in response to the clock
signal outputted for the enable signal period.

The vertical pulse generator 65 counts the output

30 of the horizontal counter 63 and generates a stable V pulse
signal in order to keep the write timing into the memory
even when no signal is received. It is to be noted that,
for the NTSC system, the vertical pulse signal is generated
at the dividing ratio of 263, and V pulses synchronized with

35 it are outputted immediately.
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Information data of the child picture written in
the video RAM 68 is read out with reference to a 2H pulse
signal and a V pulse signal of the deflection system which
scans at the double speed. In particular, as seen in
FIG. 15, a read-out clock signal generator 71 generates a
clock signal for 910 dots for one horizontal period in
synchronism with the 2H pulse signal of the deflection
system by means of a VCO 73A, a low-pass filter 73B and a
phase comparator 73C which constitute a PLL circuit.
Similarly to the writing side, the clock signal is supplied
to a read-out horizontal counter 73, by which it is divided
to 1/910 to produce a 2HCLK signal, and the 2HCLK signal is
supplied to a read-out vertical counter 74. Consequently,
an area of the clock signal at a position corresponding to a
child picture of the display video signal is supplied as an
enable signal in a horizontal direction to an AND gate 77.

The read-out vertical counter 74 is reset in
response to a V pulse of the deflection system to establish
synchronization in a vertical direction. Even when such a V
pulse is not received, for example, in the case of the NTSC
system, the read-out vertical counter 74 is reset at the
value of 525 thereof so that a stable operation is achieved.
If a vertical enable signal is formed from a count value
corresponding to a lower portion of the display positioh of
the parent picture and supplied to the AND gate 77, then
data of the child picture stored in the video RAM 68 are
read out by a read-out clock generator 78 based on
designation by the output of the AND gate 77 and are
composed with the parent picture by the picture 13 so as to
be displayed.

In the present embodiment, an odd/even number
discrimination circuit 75 and an even-number 1H delay
circuit 76 are prpvided so that, in an even-numbered field,
a vertical read-out enable signal outputted from the
vertical counter 74 is delayed by 1H by them before it is
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supplied to the AND gate 77. The odd/even number
discrimination circuit 75 is equivalent to the D~FF circuit
described hereinabove with reference to FIG. 7 for comparing
the phases of a vertical synchronizing signal of a video
signal prior to double speed processing and an HCLK signal,
and in response to the output signal of the odd/even number
discrimination circuit 75, a switch 76A of the even 1H delay
circuit 76 is changed over to form a vertical enable signal
delay by 1H from a latch circuit 76B.

' As a result, when a field double speed child
picture is displayed on a parent picture which basically is
a non-interlace picture as a result of a superimposition
double line speed, superimposition of the child picture
coincides with superimposition of the parent picture.
Consequently, a display of the child picture free from a
signal drop can be achieved.

Also in the second embodiment, memory passing may
possibly occur with the four field sequence memory as
described above. Therefore, also in the present embodiment,
write and read-out areas of the four sequence field memory
are designated using the sequence table of FIG. 9 and the
control circuit of FIG. 10. In the present embodiment,
however, the odd/even number discrimination output on the
writing side is inverted and the vertical synchronizing.
pulse signal prior to double speed conversion is used as the
latching output on the read-out side.

Having now fully described the invention, it will
be apparent to one of ordinary skill in the art that many
changes and modifications can be made thereto without
departing from the scope of the invention as defined in the
appended claims.

This Sheet Has Been Rep

[T




10

15

20

25

30

35

RN O 08 0

T 26

CLAIMS

1. A display apparatus, comprising:

frequency conversion means for converting a video
signal of a parent picture into another wvideo sighal of a
double speed field frequency;

aspect ratio conversion means for changing the
aspect ratio of the video signal whose field frequency has
been converted by said frequency conversion means;

child picture processing means for converting a
video signal for a child picture into another video signal
of the double speed field frequency;

display means for inserting the video signal
outputted from said child picture processing means into the
video signal outputted from said aspect ratio conversion
means and displaying the resulted video signal on a scanning
screen;

thinning out means for thinning out a double

speed synchronizing signal for scanning said display means
with a window signal of a predetermined width centred at a
vertical synchronization position prior to conversion to the
double speed; and

a control circuit for forming an area control
signal for a four field sequence memory constituting said
child screen processing means from a vertical pulse signal
outputted from said thinning out means and controlling write
and read-out areas of said four field sequence memory in
accordance with the area control signal so as to display the
child picture free from passing.

2. A display apparatus according to claim 1, wherein
the predetermineq width is equal to a scanning time of a

horizontal scanning line number upon scrolling of the parent
picture.
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3. A display apparatus according to claim 2, wherein
said four field sequence memory has a first area for
recording an odd-numbered field of a first frame, a second
area for recording an odd-numbered field of the first frame,
a third area for recording an odd-numbered field of a second
frame, and a fourth area for recording an even-numbered

field of the second frame.

4. A display apparatus according to claim 3, wherein

10 the fourth field sequence is formed in accordance with an
odd/even number discrimination signal obtained from the
write side video signal inputted to said control circuit, an
odd/even number discrimination signal of the read-out side
video signal, a writing vertical synchronizing signal for

15 the child picture, a double speed vertical synchronizing

signal of a deflection system, and the thinned out vertical

synchronizing signal.

5. A display apparatus, comprising:

20 line frequency conversion means for converting a
video signal of a parent picture for one horizontal period
into another video signal of a double speed line frequency;

aspect ratio conversion means for changing the
video signal whose line speed has been converted by saia

25 line frequency conversion means into another video signal
having a predetermined aspect ratio;

child picture processing means for converting a
video signal of a child picture into another video signal of
the double speed in units of a field;

30 display means for inserting the video signal
outputted from said child picture processing means into the
video signal of the double speed outputted from said aspect
ratio conversion means and displaying the resulted video
signal in a superimposed condition on a scanning screen; and
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a control circuit for discriminating a field of
the video signal read out by said child picture processing!
means using a synchronizing signal prior to the double spee
conversion and delaying outputting of the picture displaying
timing for an even-numbered field by one horizontal period.

6. A display apparatus according to claim 5, wherein
the double speed processing by said child picture processing
means is performed using a four field sequence memory.

7. A display apparatus according to claim 6, wherein
the fourth field sequence is formed in accordance with an
odd/even number discrimination signal obtained from the
write side video signal inputted to said control circuit, an
odd/even number discrimination signal of the read-out side
video signal, a writing vertical synchronizing signal for
the child picture, and a vertical synchronizing signal for
reading out the child picture prior to the double speed
conversion.

8. A video signal processing circuit for a display
apparatus, comprising:

frequency conversion means for converting a video
signal of a parent picture into another video signal of a
double speed field frequency;

aspect ratio conversion means for changing the
aspect ratio of the video signal whose field frequency has
been converted by said frequency conversion means;

child picture processing means for converting a
video signal for a child picture into another video signal
of the double speed field frequency;

display means for inserting the video signal
outputted from said child picture processing means into the
video signal ouiputted from said aspect ratio conversion
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screen;

thinning out means for thinning out a double speed
synchronizing signal for scanning said display means with a
window gignal of a predetermined width centred at a vertical
synchronization position prior to conversion to the double
speed; and '

a control circuit for forming an area control
signal for a four field sequence memory constituting said
child screen processing means from a vertical pulse signal
outputted from said thinning out means and controlling write
and read-out areas of said four field sequence memory in
accordance with the area control signal so as to display the
child picture free from passing.

9. A video signal processing circuit for a display
apparatus according to claim 8, wherein the predetermined
width is equal to a scanning time of a horizontal scanning
line number upon scrolling of the parent picture.

10. A video signal processing circuit for a display
apparatus according to claim 9, wherein said four field
sequence memory has a first area for recording an
odd-numbered field of a first frame, a second area for
recording an odd-numbered field of the first frame, a third
area for recording an odd-numbered field of a second frame,
and a fourth area for recording an even-numbered field of
the second frame.

11. A video signal processing circuit for a display
apparatus according to claim 10, wherein the fourth field
sequence is formed in accordance with an odd/even number
discrimination signal obtained from the write side video
signal inputted to said control circuit, an odd/even number
discrimination signal of the read-out side video signal, a

eet Has Been Replaced

T i

| THIS SHEET HAS BEE
| REPLACED

3




10

15

20

25

30

35

) O YA S

&

T 30 gyﬁés

[} @ .

writing vertical synchronizing signal for the child picture, 6;

a double speed vertical synchronizing signal of a deflection
system, and the thinned out vertical synchronizing signal.

12. A video signal processing circuit for a display
apparatus, comprising:

line frequency conversion means for converting a
video signal of a parent picture for one horizontal period
into another video signal of a double speed line frequency;

1

aspect ratio conversion means for changing the
video signal whose line speed has been converted by said
line frequency conversion means into another video signal
having a predetermined aspect ratio;

child picture processing means for converting a
video signal of a child picture into another video signal of
the double speed in units of a field;

display means for inserting the video signal
outputted from said child picture processing means into the
video signal of the double speed outputted from said aspect
ratio conversion means and displaying the resulted video
signal in a superimposed condition on a scanning screen; and

a control circuit for discriminating a field of
the video signal read out by said child picture processing
means using a synchronizing signal prior to the double épeed
conversion and delaying outputting of the picture displaying
timing for an even-numbered field by one horizontal period.

13. A video signal processing circuit for a display

apparatus according to claim 12, wherein the double speed

processing by said child picture processing means is
performed using a four field sequence memory.

14. A video signal processing circuit for a display
apparatus according to claim 13, wherein the fourth field
sequence is formed in accordance with an odd/even number
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discrimination signal obtained from the write side video
signal inputted to said control circuit, an odd/even number
discrimination signal of the read-out side video signal, a
writing vertical synchronizing signal for the child picture,
and a vertical synchronizing signal for reading out the
child picture prior to the double speed conversion.

T 31

15. A video display apparatus constructed and arranged
to operate substantially as hereinbefore described with
reference to and as illustrated in the accompanying
drawings.

16. A video signal processing circuit constructed and
arranged to operate substantially as hereinbefore described
with reference to and as illustrated in the accompanying
drawings. |
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