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VIDEO SIGNAL DISPLAY APPARATUS AND

VIDEO BIGNAL PROCESSING CIRCUIT THEREFOR

e 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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converted into anot her doubl e speed i mage signal and a standard
signal is displayed together with a child picture on a screen of
‘tel evision receiver, for exanple, for the high definition televisi
system When it is desired to display a tel evision signal
standard system such as the-NTSC systery PAL system or SECAM system
hi gh definition television receiver, for conpatibility with the defl

system Rpiagheictiet (e ad A FeEfetm | ScHPDES SEGu fvalleHe! eosphat bF @

the imge in double field frequency or. a double |ine,frequency.
For examfoEmal dISaniagenFYSiai o SHCR Cechnigs: 48 RASEIFERE  eihffoys

2:1 i nt elehdatpley,StianEF G482 )8wp/ A2 Hz, and accordingly, when a video
benoti ced. I orddh TIRE TR R 14, 9 EhpdeH IR BB 61851, 168,11
5 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

10 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

15 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

20 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

" 25 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
30 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
35 1/8.
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s been proposed to use double speed field display neans which
e speed processing to double the field frequency of the video

e a parent picture and repetitively display odd-/even-nunbered
s of 312.5H and 312.5H twice in different fields |ike

en-/even-nunbered fields of $12H 312.5H 313H and 312. 5H
C system a superinpose |line double speed system has been

erein siopals Ghe SFdslnpPer REtRIds CYLNpPUERAEIAY kAT enft 262. 5

.5 H are processed at d I ne speed .oduce field signals
aricctoRsH bndleopble speed cREPCEREING! PYofPRBNEARES| LR%s whi ch

t Fa S EnSeB8@! 84&-HuRBEF 8RPSEUe-hlimbered 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

10 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
15 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
20 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
~' 25 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
30 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 position of the child picture may not be varied.
3. Wﬂen a parent picture is processed by double
35 line speed processing and the signal obtained by the double
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2 each other so as to performscanning equivalent to that of a
interlace system Such technique is disclosed, for exanple, in EP
0,482,894, A2. A simlar technique is disclosed in EP 0,
Al, wherein a television signal of a standard tel evision
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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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pl ayed together with a child picture on a screen of a

ceiver of, for exanple, the high definition television system
esirted to display sinultaneously a child picture in a
condition on a parent picture processed by doubl e speed signal
in such a manner-as descri bed above, the follow ng problens are
A. \Were the parent picture is a double field speed

’-vertlcal syhchrdniatd ol Poyitildh RE-idIS&Id &biveside €81 ené

E/must _npecessarily be processed by double field speed processing, and
: eﬁﬂu re ﬁH?egeeﬂnﬂroposed to determne a sequence of read-out areas

- field segaerentiIDirddiitg forn@oralinpeat awdd iéemtsyhchroni zi ng

a§;§gggic§° |%p%% for,.t four field sequence

f1e segquence memory conégatuéang 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.

10 . 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

15 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

20 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

25 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

30 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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for displaying a child picture at a double field speed, latch t
. picture signal in response to a vertical synchronizing pul se sig
"speed twice that of the deflection systemto delay the child pict

time corresponding to one field of the double speed and use the th

del ayed. child picture signal as a contrpl signal for a read-out nen

for the child pi cture. However, it sonetines occurs that a control s
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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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PHEET 2. One of sinple nethods of processing
ure by doubl e speed processing by four tinmes for odd-nunbered,
, even-nunbered and even-nunbered fields is a field display

n only one of

T 7

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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odd-nunbered and even-nunbered fields of a child picture video s
witten in a nenory is repetitively read out and displayed four t
met hod, however, has a problemin that notion of the child picture
sklpped by one field and the vertical resolution of the child pi ctu
reduced to one half or |ess.-than that of_,ordinary franes.

When a parent picture is converted into a double line speed vi deo sig

and adi splay picturg gindigy | BLELLPECESY SEEPhI AqPRRINERT Bbntrol

super i nposi ti on: T AE & super1 mpose e speed
conver si osignalerfdas céouy fiebd veequence nmemoayecouﬁtéﬂ:mtamgt isAdsys,

there is qnepl éé’ht§%c£'é§£ﬁ %&é‘ﬁéof‘rgﬁt%%%f%@alagﬁl SwerigEaer ed

fields is |npos conve ston into a e spee ILcture and, wh

a child pumﬁp@tﬁ@e%r%mmxdu‘@hbmwat%t Beans gaéhceaﬁypélépaealrlte
converssi Oynd Herd-6iotibALPesPest SadAaFodRdriBEA 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,
10 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
15 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
20 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
25 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
30 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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-ﬁze interlace of child picture images is reversed with a

& of 1/2. 2. In a zoomnode wherein a 4:3 video signa

ygd fully on a 16:9 video screen by over-scanning of upper and
rgilons of the 4:3 video signal by a vertical deflection system it
fle to shift a videe~signal of g child picture prior to double

Eghversion so as to be superinposed on a video signal of a parent

ofto effect deypl el Il@.easm%wm%@&%wghdﬂ IS ddtfdce, however,
;c;nnlng i's conp [icated sqQ that, when 3 zoone spI%#éncture of the

ng pi EPGF§rP§t§6’PoI°| c@ televisdon regelvsr &0 tite
|on1ﬁoeh&§bnth@ a@ynmga) of the child plcture may not be varled

F Flhen a parent p i,s pragessed .douhl e ine speed pr ssi ng and
hef si gnal obtained%ﬁf't elﬁbeb gramméilc view 111usté§%1né’&5&5f
5 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;

10 ' 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 waveform diagrams

15 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

20 number discrimination circuit of the read-out section shown
in FIG. 6 and a waveform diagram illustrating operation of
the odd/even number discrimination circuit;

FIG. 8(A) to 8(F) are waveform diagrams
illustrating the phase relationship between an originai

25 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;

30 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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4 line speed processing is superinposed to obtain an inage of t
interlace system upper and |ower |lines of the sane signal portio
vi deo signal after double speed conversion are superinposed in th
directions to each ot her between odd- and even-nunbered fields by

- l T 10

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

5 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

10 ' 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

15 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

20 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

25 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

30 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

35 signal inputted thereto into another signal having a field
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stem In this instance, there is a problemin that, if a

fe processed by field double speed processing is displayed in a

d relationship on the doubl e speed i nage signal, when the

°d field is normal, the superinposition of upper and | ower |ines

|d picture in the\even-nunbergg fields is reversed. It
provi de a display appar at us

conver sl on neans converti ng a vi deo signal _of par ent

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
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
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.

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
(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
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

changed over at a predetermined timing, the PinP processor
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aspect ratio conversion neans for changing the aspect ratio of*
signal whose field frequency has been converted by said frequen
conver si on neans; child picture processing neans for c
video signal for a child picture into another video signal of the
speed field frequency; . dlsphgy means for inserting the"
signal outputted fromsaid child plctu processing neans into the

si gnal li?[)g}eo qgg%%{&ié'% ggcé Scw?%cgggvgiéngf F58"3 gﬂqtlﬁ! sp! ay

resul ted i nni ng
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video processor 14. A deflection system 16 detects a
5 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
10 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
15 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
20 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
25 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

30 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

35 the parent picture. Meanwhlle, FIG. 3(C) shows a further
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position prior to conversion to the doubl e speed; and

uit for formng an area control signal for a four field

Pry constituting said child screen processing neans from a

se signal outputted fromsahd thinning out neans and

y wite and read-out areas of said four field sequence nenory in

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
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
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.

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 '
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
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
in a video signal for a parent picture inputted thereto from

This Sheet Has Been R

R

THIS SHEET HAS BEEN
REPLACED




accordance with the area control signal so as to display the c
free from passing. Wth the display apparatus, a doub
vertical synchronizing pulse signal after field conversion is thi
with a wi ndow signal of the predeterm ned width centred at a verti
synchroni zati on position pr+or to convegpsion to the double speed a
clock signal for the four field sequence menory for displaying a chi
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Consequent |y, even mhen t he parent glcture is scrqlled, an .,overlap on
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sequence dRIBIY speddotéfdersionatehthd pretessod apl.ay of a high pictu
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5 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
10 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
15 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
20 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
25 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
30 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

35 instance, however, in the area 1 in which memory passing
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fields is witten into the double speed conversion nenory for
iIre and can be displayed in a correctly interlaced condition on
gnal of the parent picture of the double speed of _

en-/even-nunbered fields. Consequently, a child picture display
qual ity free from-deterioratigg of the vertical resolution can be
According to anot her aspect of the present invention,

Rakdsd gl acdlivgu s il AFedditng SRPrd Stdkrol 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,
10 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

15 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

20 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

25 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

30 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

35 an area of 240 dots at the output of the clock generator 54
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6 |l i ne frequency conversion nmeans for converting a
of a parent picture for one horizontal period into another vi dey
a doubl e speed |ine frequency; aspect ratio conversion
changi ng the video signal whose |ine speed has been converted by
frequency conversion nmeans-into anothe&svideo si gnal

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
5 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
10 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
15 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
20 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
25 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.
30 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
35 even-numbered field indicated by dotted lines is read out
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termned aspect ratio; child picture processing
erting a video signal of a child picture into another video

e doubl e speed in units of a field; di spl ay neans for
e video signal outputted fromsaid child picture processing

t he video signal--ef the doublig speed outputted from said aspect
ersion nmeans and displaying the resulted video signal in a

%&@@bttﬂatoa aoﬁgiangﬁa?aCEssoe fed video s gn%lcq i r ol

T or |scr|n1nat|ng e vi eo si gnal d out-by said
hi cowkrubted essTRgthdaningtangea ipnerdsxi ‘z:pnyrgtgnamdprr%d B3k he

Spegdv L@EY eE sgRA1 DA dRleYI aa eﬁépysanaglﬁftot BRaPiFson ¢hd Fhayi ng.

y) for aqk ven nunggredmflel Xr g ﬁlsontal grlggy o Wth

di spI&de %p%?%?ﬁg { BEmERY BeaCr 1b8d, aRPVEi c At dSi OndiYs FeghdFedyt ¢ er

Jl e5 | | nehapesdchonyttihgnand 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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thereof, in a zoomnode with a video signal of 4:3 on the displ
16:9, and a child picture video signal whose displaying posi ti or
is mxed with the parent picture. consequently, even when the par
picture is scrolled upwardly or downwardly in a vertical directiorn
vertical.position of the child picture g prevented.from varying.
when t he parent plcture I s processed by gouble | i ne speed superi npo

proce55|n% Jishtayesh iy fheisddd Q'&ﬁﬂf@nﬁrﬁffﬁéeﬂehbrblm

doubl e sp prdbeSS|ng I S superinposed on the parent picture, th
timng onarea oWk HMbeanrdl d |@F16F%ﬁl’élef¢%d'd%‘%y’§@“%’§lyoﬂ§eﬁor( @I) pe

Consequentdabh SHPHd MO | #bPhary number. Accordingly, in the first
row, it is indicated that the write memory area is 0 (00)

5 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

10 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).

15 According to the table of FIG. 9, for example,
when the current write and read-out memory areas are 00 (O)
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

20 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

25 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.

30 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

35 for latching in response to the vertical synchronizing
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ET 7 upper and | ower
hild picture is perforned regularly. Furt her, since
-nunbered fields are discrimnated fromeach other using a

se signal and a horizontal clock signal prior to double speed
di scrim nation -between odd- ;gnd even-nunbered fields, which has
sible with a nethod which uses a

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
10 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
15 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

20 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

25 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

30 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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.doubl e speed horizontal pulse signal after superinposition dou
speed conversion and a vertical pulse signal, can be perforned, %
.consequently, when it is tried to insert a child picture of the
‘doubl e speed into a parent picture of the |ight double speed, int
of .t he video portion of the_child pictﬂbe I s al ways assured. A
third aspect of the invention provides a video signal processing ci
for a di ap t L NG : f n % Maly}
for convarSind i eneEEREEy [bassing takee HPAENEL EREYECHGS
of a douldife theeath¥id|IpRetrukriency. ; aspect ratio conversion
for changing the agpegicraii o Hipdheidhdep ehdndiguhsgribel €of requenc
has been converted by said fyequency conversion chi
pi cture

5

10

15

20

25

30

35

arent”picture 1 nto anot

iﬁRf?ﬁ%ﬁEPY?FS%%mvé§ﬁmﬁga% the wriggagiae 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 sedquence
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

This Sheet Has Been R

TS

THIS SHEET HAS BEEN
REPLACED




jgpor a child picture into another video signal of the double
requency; di splay neans for inserting the video
tted fromsaid child picture processing neans into the video
tted fromsaid aspect ratio conversion neans and displaying
2d video signal on-a scanning,,screen, t hi nni ng out
. . 21 T . )
thlnnlng out a double speed synchronizing signal for scanning

PUadPa0E PhiiBed at%ﬂeowoﬁhseagsekaabgr eflet abmyied 1ird hsgant 1 ed
ynchronization position prior to conversion to the double
,ndproce551ng 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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REPLACEMENT SHEET 8
circuit for formng an area control signal for a four field sedy
constltutlng said child screen processing nmeans froma vertical ¥
signal outputted fromsaid thinning out nmeans and controlling wi3
read-out areas of said four-field sequepce nenory in accordance W ¥
area control signal so as to display the child picture free from pa

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

5 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

10 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

15 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.

20 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

25 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

30 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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ct of the invention provides a video signal processing circuit
appar at us, conpri sing: | ine frequency conversion
bnverting a video signal of a parent picture for one horizontal
® anot her video signal of a double speed Iine frequency;

I 0 conversion neans for changjg the video signal whose line
been converted by said |ine ffequency conversion nmeans into

| deo sTanah BaNtng AchLEdsterthnalepiRedhy 2y chi | d

processi ng freans convert eo Si naI %d pi cture
ot speedi wddeoi gakh Sbrt Aechddpl plspewe ifarommithe d’flrd’ mm@ssor

y NPSRSwE 1 basaregbysbeaewuﬁeee%bgaabe%bplﬁfc,ed 15.0meggad d child

processing neans I1nto the video signa he doubl e speed
ttedc@p%ﬁp;aparggpgcﬁhown includes a wrlte clock signal

5 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.

This Sheet Has Been Replaced

(T

THIS SHEET HAS BEEN
REPLACED




rati o conversion nmeans and displaying the resulted video signal’
superi nposed condition on a scanning screen; and ac
circuit for discrimnating a field of the video signal read out
child picture processing neans using a synchronizing signal prior”
doubl e speed conversi on and--del ayi ng ou%guttlng of the picture dis
timng for an even-nunbered field by on€ "horizontal period.

qne tnvention wiil bentdbddefofleasts "ee @Mewwlfa (pi8putEMAathes %

with reference to the acconpanyin
the video RAM 68 1s rea out w1th 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

5 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.

10 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

15 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

20 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

25 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

30 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

35 vertical counter 74 is delayed by 1H by them before it is
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FIG 1 is a block diagram showi ng a general construction of
eceiver to which the present invention is applied,

di agrammatic view illustrating doubl e speed processing for
field frequency; FIGS. 3(A) to 3(D) are schematic
ons show ng di splay picturesyphen a child picture or pictures

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.
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are superinposed on a video picture processed by field conv?g
processi ng; FIG 4 is a block diagram showi ng an appar at us
performng field double speed processing for a child

superinposition as illustrated in FIGS. 3(A) to 3(D); mmmm"ﬂ“ﬂ"m’
to-5(C) are waveformdiagrans illustratipag witing operatsions morsa
field sequence nenory;, FIG 6 I's a read-out section of txas
apparatus shown in FIG 4; cEAfmMg’ IS a circuit diagram:?

an odd/even nunber discrimnation circurt of the read-out section sW
FIG 6 and a waveformdiagramillustrating operation of the odd/even¥

discrimnation circuit; FIG 8(A) to 8(F) are waveform di a§
1. A display apparatus, comprising: |
5 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
10 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
15 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
20 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
25 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
30 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
35 picture.
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he phase relationship between an ori |naI before

H a signal after field double speed C?Ium II&iJ“ Ill\ulm
able illustrating control signals for e and
as of the four field sequence nenory in a o |nat|on *of

jonal s; ~FIG 10 is ? bl ock diagramof a logic circuit
ting the control signals iII& trated in FIG 9; Fl G

B si gnal uefrgioBiey; ebBAERERECREESFaifl GolBTRLA 2y ubierein 2
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 said

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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REPLACEMENT SHEET .
is a block diagramof a nulti-standard receiver to mhlch the resent

i nvention is applied; FIG 13 is a di agramﬂ i“lﬂ! \u ﬂML
a scanning line construction of a superi npose doub

systen1enp|oyed in the multi-Standard re@8iver shown in FI& 12 _

FIG 14 is a maveforn1d|agran1|IIustratlng
a control circuit for discriminating a field oz

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
5 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.
10 '
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
15 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.
20
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
25 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
30 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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superinposition of signals performed in the multi-standard receiver shomn

A in FIG 12; and FIG 15 is a block dlagran1of a control circu

‘gm)l oyed in the nulti-standard receiver shown in um ,m,”:lﬂ lmtﬂamjng out an
nage of a child picture in synchronismwth a pa doubl e

Q}lﬂb speed. Ref erring first tooFIG 1, there i's shown & genera

ébnstructlon of a television-receiver to which the present invention is

d. f
°%HE"(5|”§Q§. %eh 4 &y Cﬁq@ig/%rhesmlwd @e&@ AHLN6n la f SEakRERG VI NY

reque VHF (very high frequency) television radio

>waves andSglE@e®dr antenna 2 for receiving satellite broadcasting radio

waves.

A tuner 3 dett@ﬁtrﬁurrﬁjj'dhﬁ/\@lé‘idm \@ﬁ:ﬁﬁﬁ&%wtemﬂea@ﬁeaaand

supplies its output,to an input_termnal, of a sw

In
addi ti on E¥NCHE qgﬁﬁimg(ﬁlq tﬁﬂEHSQ?nQ}Qﬂ(ﬁQ}d élsplay means with 4

5

10

15

20

25

30

35

window élgnal 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
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signal is supplied to the switch 4 froma video tape recorder or a Tike

ap'p\ar atus not shown, and the switch 4 outputs a sel ﬁmﬂﬂ”ﬁm w vi deo
signals thus inputted thereto to a decoder 6 and an uﬁ ” mThe

desoder 6 decodes a video signal for a parent picturé supplied theret
fromthe switch 4 and out puts-the decodeg,video signal to a field dou
speed processing section 8. In the present enbodi nent, the
decoder 6 wlt%psvewé%ls%ﬁ@;rdﬁlﬁ%%% o e SLRTPA ficﬁﬂi‘eo‘;

the PAL system C system and system _The
speed procasSouplecspegd yerdrinark SYRGhray zing rFa’rng#\b ef ey @ﬁ@?-%FBJ-PHt 0

anot her si gpaltenaViat@ *Hed ¥rfinned out vertical synchronizing signal.

5 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;
10 ' 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
15 wvideo 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
20 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
25 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

30 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
35 sequence is formed in accordance with an odd/even number
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REPLACEMENT, SHEET - 11 frequency doubl e
that of the inputted video signal and outputs the resulted signal. An

yaspect ratio converter 9 changes the aspect ratio of “mumﬂmuﬂ“ﬂ
i ng the double field frequency and outputs the r44 ; iERha |
bF vexanpl e, the aspect ratLo\converter_§hcan out put 4 sigrfal "of "a picture

- ®he aspect ratio of 4:3 as- another signhal of another picture of the

ashect rath?s@&imination 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,

5 and a vertical synchronizing signal for reading out the
child picture prior to the double speed conversion.

15. A video display apparatus constructed and arranged
to operate substantially as hereinbefore described with

10 reference to and as illustrated in the accompanying
drawings.

16. A video signal processing circuit constructed and
arranged to operate substantially as hereinbefore described

15 with reference to and as illustrated in the accompanying
drawings. |
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16: 9. However, when the aspect ratio converter | IBLCIVHa a—segral \of a
picture of the aspect ratio of 16:9, it outputs the‘S1gﬁaP°é%JIxﬁp
A-switch 5 selects one of signals of the HD-MAQ system and the HDTV™hi gh
definition television) systemsupplied thereto ronlapparatus not sh and
outputs the selected signal to a pair of swtches IU amt2+—+a 10
sel ects one of the outputs of the asped2ratio converter 9 and the swi f\ch 5
and supplies the selected output to a video processor 14 by way of a sw\tc’
13. The out put of the vi VEPE} SISy DISRIAY ARRARARUS 0 a CRT (cat hode xay
tube) 15. Meanwhi | e, the qgdaler decodes a video signal
selected by the switch 4 and supplies the decoded video signal to a fiel
doubl e speed processing circuit 12 for a child picture by way of the

switch 11. A display apparatus is disclosed wherein a video
5 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 double frequency.
Control signals for designating a write area and a read-out i
area of a four field sequence memory provided for forming a |
10 double speed field frequency are formed in accordance with
odd/even number field discrimination signals for write and
read-out video signals, a vertical synchronizing signal
prior to double speed conversion and a double speed
synchronizing signal for a parent picture so that, even when
15 the parent picture is scrolled, passing of the read-out side
memory area does not take place. Where the parent picture
is formed from a video signal of the interlace system by a
double line speed, the double speed child picture video
signal is delayed, upon reading out in an even-numbered
20 field, by one horizontal scanning period so that lines may
be overlapped between the parent and child pictures.
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the field

(V) and-a horizontal

di splay of a parent picture and

menory.

A doubl e speed Vi

generated by the PinP processor
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synchroni zi ng signal s.

and a horizonta
processing section 8 or the deflection system 16 and having a field
frequency prior to double speed conversion and outputs the sel ected

synchroni zing signals to the-PinP processor

12.

A switch 17 selects a vertical
synchroni zi ng sigha

synchroni zi ng signa

outputted fromthe field doubl e speed

FIG 2

Il lustrates doubl e speed processing to double a field frequency. In the
case of a 2:1 interlace signal

50 Hz, the signal

of tflﬁ

&AL or SECAM system of 625 |ines and

Is read out using a double speed clock signal such that
an even-nunbered field is read out twice with 312H and 312. 5H and an
even-nunbered field is also read out trice with 313H and 312.5H so that the
signal is converted into another 2:1 interlace signal

It is to be noted that,

which is a 2:1

F1G. 3(B)

F1G. 3(A)

in the case of a video signa

of 625H and 100 Hz.
of the NTSC sy@ em

nterface sggnal pf 525 i nes an{i&b ©
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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
scanni ng signal . FIGS. 3(A) to 3(D) show pictures when a child
ptcture is conposed with an inage pi CtL) processed by such field
conver’'si on processing as deseri bed ab8¢d® I'n particular, FIG 3(A) shows

an exanpl e (PoutP) wherein_g PAL si gna of the 1/9 size is outputted as a
child picture A on the ide o arent picture while FIG 3(B) shows
anot her exanpl e wherein e art noving pictures A, B and C are
out putted as channel indRes on t [-ou i de of the parent picture.
Meanwhi le, FIG 3(CO)- sho Nfurt g’_’ i
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REPLACEMENT SHEET 13_. exanple (PinP)_
wherein a child picture Ais inserted into a parent picture on a screen of
16: 9 outputted by over-scanning an inmage signal of 4: 3. ThiyShedtHasBeerRplasdd

in FIG 3(C) the child picture A may remain at a fixed ,I" "I "II”I
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position even when the parent picture is scrolled. Further, FIG 4(D) shows
a_manner wherein a child picture (16:9) Ais noved in a parent picture.

FIG 4 shows in block diagram an apparatus (PinP processor) which perfornms
f.iield doubl e speed processing of a child picture for realizing such a PinP
function as described above~Referrip g Fo FIG 4, a brightness signal Y,
which is one of video signals for a C d picture outputted fromthe switch
11, is inputted to an analog.togpgigital (A/D) converter 21 and then witten
alternately for each one plcburg.elenent into a pair of menories 23 and 24.
Meanwhi | e, col our dlfference ah§ PB and PR, which are the renaining
signals fromthe switch 11, ertedobron1analog signals into digita
signals by an analog to dlglt nverteru22 and then witten into a nenory
25. A hori zont al quf 2|ng{§ignal for a child
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picture is inputted to a wite side PLL (phase-locked |oop) circuit 26,
whi ch generates, when the horizontal synchronizing signal is of the
standard tel evision system a witing clock signal of--the frequency of714. 3
MHz in synchronismwith the horizontal synchronizing sjgn r 40
controls witing operations-into thé/#énories 23 to ZS&Q QmﬂHA eﬂl Eﬁ%
the witing clock signal generated fromthe PLL CIrCUItJ

pi cture el enments per e line aretfnputted for 320 line the
menories 23 to 25.' Ezeh of such cture elenments is constltuted fronldata

of 6 bits. e aln the neank+nme, a read-out side PLL circuit 27
generates a cld si gpal of a &regliency of 28.6 MHz in synchronismwth a
hori zont al syEﬁ oni z E%SIQ included in a videéssignal for a parenf.
i cture input ther@g fro (@]
pircture i nput ted her 0 fﬁmoo ol azp
xd PPz I5IE =5 W=
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and

o the switch 17,
synchroni zi ng si gnalrhiyshetd HaPBee@Replaced

parent picture prior to double speed conversion to the proce

Al so a 2V (doubl e speed vertical) synch

systemis suleJ led to the precessor
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40 and fqins a reading out timng for a nenory. The processor 40 reads out
data wititen in the nenories in response to the synchroni zing signals
mentionefl above. A brightness signal Y of the data thus read out is
convertgd by and outputted froma digital to analog (D/A) converter 28
dl.our difference signals PB and PR are converted by and outputted
‘agpair of digital to analog converters 29 and 30, respectively.
The Bg ghtness signal Y is alternateldWritten into the nenories 23 and 24
such“ghat, for exanple, if data of the first picture elenent is witten
[ # he nenory 23, data of the next second picture element is witten into
the genory 24 so as too cope with a_higher _transfer rate. However, where the
¢ di ng and readi ng out operati oFof a m)r9 s sufficiently high, a
single menory may be enpl oyed for ¥our*fiefds.™n this manner, data of a
figst one frane

NEXT SEQUENCE I[N

AREA NUMBER STANDARD SIGNAL
COINCIDENCE INCOINCIDENCE

WRITE  READ-OUT BELCHREONIZING | SYNCHRONIZING

W1 WO Rl RO |SIGNALS ' SIGNALS
00 00 | x Oy I x Oy
&) ©00 O I O x L'y [ x Y
00 | O O x Ly O x |y
00 [ 1 O x Oy O x Iy
O 1 00 | x Oy [ x Iy
O | o] | x ly [ x Ly
O e X 1y O x |y
O 1 [ [ x Oy [ X Oy
| O 00 I x Oy I x Oy
[ O O 1 [ x Iy [ x Oy
[ O | O | x ly | x Py
| O [ | X Oy O x Oy
1 00 O x Oy I X Oy
I o1l O x |y O x Ly
[ T0O O x Iy O x Oy
[ |1 O x Oy O x Oy
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are constituted fromdata of a first field witten into an area 0 of 128 x
160 of the four field sequence nenory and data of a second field of 128 x
160 written in another area 1 as seen in FIG 5(C. Simlarty;,—data--of_.a__
second frane are constituted fromdata of a first field .gf 128 x 160

witten-in a further area 2-and data of a second field of | kge: € Replageti €N
inastill further area 3. Witing operation isl
successively in order of the area 0, area 1, area 2 and a from

FIG 5(A). On the other hand, reading \gfiéperation is performed, 1n an
ordi nary sequence, successively in order of the area O, area 1, area 2 and

area 3 as seen in FIIG 5(B) in response to a double speed clock signal. In
this instance, hggever, i ©the area 1-Ln which n@nory passing
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si gnal which designates a
for--exampte, —the —_.

a control
readi ng out of,
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t akes pl ace upon such readi ng out,

menory read-out area is forned so that
area 3 is repetitively perforned twce.
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The reading out control for the four fields is perforned such that;-as—-—-—

herei nafter described, designation of an area for reading Lo f $he nmenory
is controlled by a control circuit so that, into whatever re ¥ eep Replaced
field timngs of a parent picture and a child picture enter, ’ uwn,

child«picture to be read out—-fromthe/Mfdur field sequence ne

cause passing. FIG 6 shows an exanple of a construction of a
read-out side section of the PinP prodessor 8 ghown in E|G 1. Referring to
FIG 6, the PinP processor 8 shown indl uses—q PLLrcrtUi %7 which
generates a clock signal synchronized |[W{t h &£ |dpub hori zontal (2H)
pul se signal supplied thereto fromthg deflidt) on_gystem In particular
the PLL circuit 27 includes a phase cqgnpar qr 5 0 Whigh the 2H pul se
signal is inputted, a |ow pass filtper<58 NGO | tpge=controlled
oscillator) 53, a clock e -
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:corresponding to a right corner or a left corner of the parent picture

for 80H at a | ower portion or an upper

and a signal

portion of the parent picture

of. the video signal
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corf"espo—n-di-'n'g'"t"'O"""'f"h_éwai“spl ay position of the child picture is suppli€ed as a
r ead- out enabl Sséeg(ﬁ@épla&ar a vertical direction to the other term nal of

t he AND it s ¥ . A timng signal formation circuit 59 outputs
ctock sig r\ SOCY2 for reading out fromthe nenories 23 and 24,

respecti vel abl esi gnallls]éppl led thereto by way of the AND gate

58 indicates the logic H reads or ta from a desi gnat edrarea—epf+—the
meno® in accordance with a._ four field sequence as herei :’aft'é?‘ described

and out puts video data&d-ﬁ-(_the child picture. 'As a resitj, ths tim
signal formation circuiks29%can insert the child picture™

rocgasefl b
doubl e speed processi @ predeterm ned position of NE| p nt piﬁure
i n cooperation V\n(@ t miégzh 13. ob!G 7 s an odd{ even
nunber di sd:l_;i minatipn | TIPcit on the menory Read-out sjjdd fdDrepdi@@ ofit
a PinP a_ \ —_— —_
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: p?‘&#f’ure and a disETim nation output waverorm of the odd/even nunber
di scrim nation_ci cegﬁ;s.m&sgege&m fromFIG 7, the odd/even nunber
di scri m nati on*%j ' rmed froma Dtype flip-flop (D FF) which
l.at ches an- H cl \&f the duty ratio of 50% prior to doubl e speed
conversion in r I sing edge of a V syncnronizing signal of a
videg signal similarly prior to double $péed conversion so that it forns
an d/ even nunber discrimnation output signal which exhibits 0 for an
odd- nunbered field but exhibits 1 for an even-nunbered field.

FIG 8 illustrates a.relatlionship in phase between an original signal (A
bef ore conversion and a her signad B)fter field double speed
conversion. As can be sdernl fijom t&ﬁ_e vej\brm; (A) and (B), an odd-nunbered
field indicated by a sdlildf|§ng-i's reqd out twice and an even-nunbered
field indicated by dot'ﬂed I ) reacli out
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17 twice so that a double speed converted video signal is outputted. .In
this instance, in order to wite and read out a video signal_in units. of

one field into and fromthe four REPLACEMENT SHEET

g 1 FEB 1937

1

VIDEO SIGNAL DISPLAY APPARATUS AND

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

" FPor example, the PAL/SECAM television system

adopted in Europe employs a 2:1 interlace system of 625
lines/50 Hz, and accordingly, when a video signal of high
brightness is displayed, a large screen flicker is likely to
be noticed. In order to eliminate such large screen
flicker, it has been proposed to use double speed field
display means which performs double speed processing to
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.

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 525H and upper and lower ones of horizontal
lines which display the same signal are supe:imposed with



field sequence nenory descri bed above, it is only required tk[aé, such
writing andi readi ng out have such a positional relationship thRE
field does not undergo simultaneous witing and readi ng out 3

O

Accordingly, if a witten signal is read out at the doubl e sijedd !Lg the
588

menory beginning with the timng delayed at |least by a 1/2 fi
fromthe waveformcurves (A) and (B) of FIG 8, then the fie
si gnal does not cause passing on the nenory at all

PI?AGE‘MENT SHEET
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elid aniia7

d

since the 2V synchroni zing signal (wavgeform (C) in FIG 8) of

ldouble—speed |
By the way, J

o)
LTIT

defl ecti on system whi ch makes a synchroni zi ng signal for

readi ng out and

the verti cabcbyothenmaiasgtoi peafors schaning giqwdivadiegtako dehatoofakways have
a fixed phagemht! fht&NHYed sPstén caduch! BeenPifdd G aiky1vbe, tfee picture is

scrolled i nxsayugge' ZO%B rg)glgz §9£renﬁ oned herei nabove. Therefore, in the

pr esent

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 systen.

When it is desired to display simultaneously a
chilq 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 nemory
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'underqoes
reading out coin@}de with each other to cause passing of a

memory address for a child picture with a probability of
1,8.



i nvention, in order to partially renove the 2V synchroni zing signal of the
defl ection systemto nmake the four field sequence of the Fy-sure,  a

wi ndow signal of the width of 64 clocks centred at the ve tREPLACEWEME SHEET
synchroni zing signal of the original signal is fornmed as

waveform (D) in FIG 8, and the 2V synchroni zing signal o
systemis thinned out in accordance with the w ndow si gna§.
signal (waveform (F) in FIG 8) for designating a witingjo
area of the four field sequence menory is formed in accorgance with the
t hus thinned out vertical synchronizing signal (waveform

Thus, such control as will not cause passing of the nennry upon field
doubl e speed operation is achieyed, by t cont FIG 9
shows a table illuérratpﬂﬁ ?E &Bﬂ%?d?eéhﬁ qﬁﬁcé%é}WQMﬂ'quﬁq§ sequence

menory. Réfairadendyt 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 betweenh 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
SO0 as to be superimposed on a video signal of a parent
pPicture 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 S0

that the position 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




FIG 9, the left colum indicates a current wite nmenory. ar
~a current read-out nenory area (Rl, RO each in terns of a
Accordingly, in the first row, it is indicated that the wi
is o (o0) and also the read-out nenory area is o (00) The
I ndicates a nenory area for next witing operation

i REPLAOEMENST SHEET
e frefpy—atea .
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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. 1In 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 sighal 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



and another nenory area for next reading out operation each juo.terns

bi nary number when the vertical synchronizing Signals for tHeRBRLACEMENT SHEET
pi cture and the child picture coincide with each other. Howgvefp—x

represents the wite side odd/ even nunber discrimnation outjpu
(odd-nunbered field = 1, even-nunbered field 0), and y dend
read- out side odd/even nunber discrimnation output (odd-nurb

of _a

—+

even-nunbered field = 1). According to the tablejof FIG 9
exanpl e, when the current wite and reaf-out nenory areas are—86—&)

(1), respectl

Qe FEB 1397

, for

C UU Yy

n

and 01
oo

A

i de

Ly, if_the wi ide field is., d th d- out
fieldis y"%r%,f"%/%eé%‘éﬂf‘if‘ I%tgsg*}l ﬁ%&f&ﬁa"f ?%h?ﬁn‘?eﬁcaava%ﬁgﬁt'bg g‘éhsvri tten

and read odeublesspeedi [andre designated as 00 and 1i,

respectively. As a

result, when such a {i&na-éP it TP rbihliflgl anSHPeaCLEAtigy W iting and

r eadi ng ou;iggageggé

Igeggur 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 synchrénization 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 sequencé
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 oﬁ 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 appafatus,
comprising:




her ei nabove with reference tO FIG 5 cones, the read-out_side nemry ar

I s changed so that passing of the address is inhibited, : HH&EE@ENTEﬁHEET
writing and reading out will proceed in a regular sequenge

columm i ndi cates a sequence when the vertical synchroni zj§ng % ?ké &8? he
0

parent picture and the child picture do not coincide wt da
FIG 10 shows in block diagrama logic circuit for outpltti-ng—cort+oel
signals (W, WO and R1, RO for designating nenory area |nd|cated in the
sequence table of FIG 9. The control signals (W, W) f
areas are outputted froma pair of latch circuits L1 and L2 for |atching
I n response to the vertical synchroni zing

6

line frequency converéion means for converting a
video siénal 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 wvideo signal of
the double speed in units of a field;

' display means for inserting the video signal
outputted from said child picture p§ocessing 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 outpqtfing'of-the-picture displayiné:
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. COnsequehtly,'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
spéed processing is superimposed on the parent picture, the
read-out timing on the even-numbered field side is delayed
by one hqrizontal period. Consequently, superimposition of



19 signal for witing the child picture, and outputs (W,

circuits L1 and L2, the wite side odd/ even nunber discrimjn 'PhﬂEENﬂmBUSHEET
and t he read-out side odd/even nunber discrimnation outpu

to a first logic circuit QL. The control signals are updatéed

S egBhV
in response to a timng of the vertical synchronizing signgl gfq Eg96§?7d
picture. While al so the

arte oupprT eth

7

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,
can be performed, and consequently, when it is tried to

" insert a child pidtufé 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
signal processing circuit for a display apparatus,
comprising:

frequency conversion means for convertlng 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 51gna1
of the double speed field frequency;

" display means for inserting the ﬁideo 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 dispiay means with a
window signal of a predetermined width centred at a vertical

synchronization position prior to conversion to the double
speed; and



control signals (RL, RO for designating a read-out side nenory region are
formed simlarly by neans of a logic circuit 2 and a pair of |atch

circuits L3 and L4. The latch circuits L3 and L4 latch the o i i

logic circuit Q2 in response to a signal outputted from an h?@%ﬁF%HEET
whi ch thins out the 2V synchroni zing signal for reading out }hg parent
picture with a window signal of the 64H formed centred at the yeft1ddiB 1997
synchroni zing signal prior to converiion as descri bed herei npbpve,

FIG 11 illustrates a related nmethod wherein a read-out side sequence is

perforned in accopdange - uh tB; Lo ¢ Rk IR iR G Qhickl Rntrghal af the

U

original signal and read-out area bits (Rl, "RO) obtained by the sequence
are delshgadlnfozne £rRFJfield RrEIenTh RERYe consdd tuting: 88idance Wth a
2V pul serdi@ alcrelent peodesbing spests | frou e veats cfl pulebisighaan of video

signal s oQ{tp‘Fi‘ltstaerae f%%sgaid 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 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’sai& 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:-



wher ei n t_he read-out area for an even-nunbered field is 1 VWIACEMFP‘T@I‘EET
area bits (R1, RO for displaying the child picture on theg

or sane video signals, in the sequence table of FIG 9. the__conditjon
a nenory address does not take place. However, since the fe
speed V pul se signal, when witing of an odd-nunbered fi ere—s—be+rg

area'for the even-nunbered field is 0 is found at the sec

witing and reading out are perforned in the conbination, t e aSSI
ddobiFEs e’

of the field double speed are delayed by one field intervil by the doubl e

perfornmed for the axea 1, iseaobloclkadiaxgyrantshcavipey fa)rgaﬂkrfao.r t he sarre

memory construction of a television receiver to which the present

invention is applied;

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 waveform 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. 6 and a waveform diagram illustrating operation of
the odd/even number discrimination circuit;

FiG. 8(A) to 8(F) are waveform diagrams
111ustrat1ng the phase relatlonshlp between an orlglnal
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 illﬁstrating control
of a memory addrqss of a same phase signal using
odd~-/even-numbered field discrimination;



20 area 1, and consequently, passing takes place at the centre of the child

pi cture. In FIG 11 a portion of the signal prd

conversibn (sane as the wite side signal) on the left di

a point at which a PinP address in an even-nunbered fi elid
corresponds to an upper portion of the child picture, ard

video signal witten immediately prior to nowis read oyt

However, another portion of the signal on the right sidsg
| ower portion of the child
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or to double speed
gi Hgg%@ﬂm\ﬁs BREET |0
a

FIG. 12 is a block diagram of a multi-standard

receiver to which the present invention is appliedqd;

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
enmployed 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.
Referring 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 radio waves. A tuner 3 detects radio waves
received by the antennae 1 and 2 and supplles its output to

an input terminal of a switch 4.

. In addition to the output of the tuner 3, a videe

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 theéreto
from the switch 4 and outputs the decoded video signal to a

field doublé 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 systen, the 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



picture, and in the portion, a video signal having been wit

et vwo—-+-et-eSam——
prior is displayed. In the first reading out operation for gnREBIAGEMENT SHEET

field, since all video signals were witten two fields prior

vi deo signals involve sone novenent in picture, an inage inTediqjalg Er' z
to then and another inage which was witten two frames prionf gre di E a&@

I n a superinposed rel ationship, and consequently,

t he upper {porttronmof—tte
pi cture displays a doubl e i nage. However, when sequence confirol is

perfornmed using the thinned out vertiral pulse signal illustrated 1Tm FIrG
8, the read-out area changes to the area 3 at the starting point of an
odd- nunb&regueney ddaibleh &hasubf cthp daputing vbdee gianaly anghe probl em of

passi Ng icutputsdeRe resulted sigfwbsequerkp¥ctarseiorsbrigredngnt of the
present  hVEAL! e Mddedt® 18367 bP%he HMifeol 81 §H2 Sn a3 ¢ha!

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
the signal as it is.

wren—tire

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

9 and the switch 5 and supplies the selected ocutput to a

video processor 14 by way of a switcﬁ 13. The output of the

wvideo processor 14 is outputted to a CRT (cathode ray tube)
15. o

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
qhild picture by way of theé switch 11.

The field double speed processing circuit
(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
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

changed over at a predetermined timing, the PinP processor




construction of a nulti-standard receiver to which the pf{eREPUACEMENTt SIOEET
Is applied. Like elenents to those of FIG 1 are denoted bx '

nuneral s and overl appi ng description thereof is omtted hereih,t V@l
pfdga PeRVRb7

redundancy. Referring to FIG 12, a double ling S
processing circuit 8A converts an 1H video signal outputted —F+emthe

decoder 6 into a double speed frequency. In particular, a 1 H horizontal-
video signal is repetitively 12 F :

12 comﬁoses 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
sjnchronizing signal and a horizontal synchronizing signal
ouéputted 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
sigﬁal 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 ptocessing 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
the parent picture. Meanwhile, FIG. 3(C) shows a further




21 read out twice at the double speed by the double |ine speed processing
circuit 8A FIG 13 illustrates such a double line frequency. In

the-ordi'nary NTSC system a video signal for one horizont 3
converted froman analog signal into a digital signal and ﬁﬁ#gg€§WEﬁtoﬁ' E
menory, and then the signal is read out twice in responsejtd a crock signgl

of the double speed fromthe nenory and displayed on the pctegni dfEB HEIZCHT.
Accordingly, in a parent picture, 262.5

13

example (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 pictdre 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
child picture for realizing such a PinP function as
described above. Refeérring to FIG. 4, a brightness signal
Y, which is one of video signals for a child picture
outputted'from the ewitch 11, is inputted to an analog to
digital (A/D) converter 21 and then written alternately for
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 wrltten into a memory 25.

aA horlzontal synchronlzlng 51gna1 for a child
picture is 1nputted to a wrlte 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 '
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
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
in a video signal for a parent picture inputted thereto from



scanning lines are converted into 525 scanning lines in eacf of

al
even-nunbered fields. In this instance, scanning |lines of 1 &ﬁghéCﬂWEMI)SHEET
signals (AA BB, CC and AA, BB, CC) successively read OJr [wnce are
over |l apped by correction electric current for a vertical difef R oot
they may make same superinposed |ines thereby to equivalent]y rea |ze an
i nterlace display of 525 |ines and 2 1 The superf nposrtron 1s
achieved in the follow ng manner. artlcular a square ve signhal HCLK

oy a2, Rhacbubib sl ol o0l gty ST aere

di spl ay s¥nshrendizdng) Séﬁéaéuéerﬁnﬁ‘&eﬂ %’%ﬁi‘temté’tr}?erprleé'n§équent ly, an

odd- numengsi o |gﬁeéda&dnaareieﬂ B0 mbee ok daegbrargm i nterl aced with each

other, and an |nags %pE@y(g ﬁgf sﬁgéﬁ\g%fﬂgcgfité¥§0hronlzlng
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 sequenée 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. 1In this

instance, however, in the area 1 in which memory passing



the interlace system can be obtained nornmally at the double Iine speed.
Accordingly, if video data of the child picture are read out_in synchroni-sa

wi t h such readi ng out of the video signal by neans of a PIT?EEpEN@EﬁEmﬂ'SHEET
descri bed hereinabove and are m xed with a video signal fo parent

pi cture by nmeans of the switch 13, then the child picture 5|cnal gb k@z
NTSC system of the 1/9 size can be displayed or three artifli di 1pf
A, B and C can be displayed as shown in FIGS. 3(A) and 3(B),

Further, also in a zoomnode illustrated in FIGS. 3(A) to (D), it
15
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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 pictﬁre and a child picture enter,
data for the child picture to be read out from the four
field sequence memory may not cause péssing. )

< FIG. 6 shows an example of a construction of a

read-out sidée 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 systen. in
particular, the PLL circuit 27 includes a phase comparator

. 51 to which the 2H pulse siénal 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 pareht picture. The clock signal is
divided into 1/455 hy the H counter 55, which thus outputs
an H clock signal of the duty ratlo of 50%. The H clock
signal is supplied to a vertical vy 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



22 possible to scroll the parent picture by over-scanning the video signal
of the parent picture to 3/4 times, shifting the display

(0]

picture to a central portion so as to be displayed there aﬁ%?@%EWMgSHE@'
artificial vertical synchronizing signal. However,, also Thi s Tnstance
the child picture can be fixed even upon scrolling by tahl ng § ReFRRsERRYI nq
timng for the child screen fromthe vertical synchroniziind signal from thd
defl ecti on system Referring back to FIG 12, tihe processor 12

wites a video signal for one horizontal period as a sigrlal_of 720 dots
into a four field sequence nenory ahf

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 wvertical
direction to the other terminal of ‘the AND gate 58.

a ti:ning s:l.'g'nal 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
daﬁa from a designdted 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 cooperat:.on with the
switch 13.

"

FIG. 7 shows an' odd/even number discrimination
cirquit on the memory read-out side for reading out a éinP
picture and a discrimination output waverorm of the odd/even
number discrimination circuit. As seen from FIG. 7, the
odd/even nunber discrimination circnit is formed from .a
D-type £lip-flop (D-FF) which latches- an-H ‘clock signal of
the duty ratio of 50% prior to doublé speed conversion in
response to a rising eddge of a V syncnronfzing signal of a:
video signal sinilarly prior to double speed conversion 80
that it forms an odd/even number discrimination outpnt
signal which exhibits 0 for an odd-numbered field byt
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



successively reads out the signal twce in response to the 2H pulse S|gnal

of the deflection system In such reading out, when the p IUHL

to be successively displayed twice for sane lines |ike AA
child picture video signal is controlled so that it may be

ILaLU| <

MENT . SHagTe

synchronismw th such displaying, and consequently, a chijd

whi ch does not cause reversal of the interlace can be perfo
When the parent picture exhibits an odd-nunbered field, the
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latch circuit D-FF of FIG 7 described herei nabove presents

and if the O level is used as a selector control signal for the vertlcal
r ead- outwdggbise sthgtak fAonbdesppegd neerverted pideursigndli dis is not in a
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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
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

makes a synchronizing signal for reading out and the

. vertical synchronizihg signal of the original signal do not
always have a fixed'phaSe relationship with each other
particularly when the pictﬁre is scrolled in such a zoom
mode as mentioned hereinabove. Therefore, in the present
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 waveforﬁ (D)
in FIG. 8, and the 2V synchronizing signal of the deflection
system is thinned out in accordanée with the window signal.

Then, a control signal (waveform (?) in FIG. 8) for
designating a writing or reading out area of the four
sequence memory is formed in accordance with the thus

field

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 operatlon is achieved by

the control signal.

FIG. 9 shows a table illustrating the control
signals for the four field sequence memory. Referring to



parent picture However, when the parent picture exhibits a

=] e o
field, the discrimnation output presents a 1 |evel conver semagE’@E@f ﬁ%E’
read- out enabl e signal for an even-nunbered field displayed 1H is

sel ected so that superinposition operates correctly |ike A A 081 FER @G

As a result, a display of a child picture of a high regsolution free
froma signal drop can be achi eved 18
REPLACEMENT SHEET

FIG. 9, the left column indicates a current write nmemory
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 tf}at the write memory area i& 0 (00)
and also the read-out memory area is 0 (00). The setond
column indicates a memory area for next writing operation
and another memory area for next reading out operation each -
-in temms. of .a binary number when the vertical synchronizing
signdls far 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 nunber discrimination output
(odd-numbered field o, even-mmbered 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 thé write side field is x = 0
and the read-out side field is y = 1, thé mewmory areas into
and from which ‘data are to be written and read out
subsequently are designated as 00 and _:Li, 'respect.ively. As
a result, when such a tining as vhen a sane 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 reguiar sequence. The third. column indicates a
sequence when the vertical synchronizing signals for the

parent picture and the child picture do not" coincide with
éach other.

by = §

FIG. 10 shows in block di,agram a logic circuit for
outputting control sighals (Wi, W0 and R1, RO) for
designating memory areas indicated in the sequence table of
FIG. 9. The cbntrol 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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data for a child picture fromthe PinP processor 12A wi || bp mgganEae
reference to FIG 15. The control circuit shown includes a |nite—clac

signal generator 61 refers to the horizontal synchronizing §i qngl (%ﬁ% ;;m
original signal prior to double speed processing and generaﬁe$ ;&R 193 )
signal, for exanple, for 910 dots within one horizontal per{og-~of—a-\ideo-.l
si gnal

by way of a PLL circuit 62 which includes a VCO 62A,
filter 62B and a three-state phase c

hori zontal counter 63 divides the cl

A control circuit for outputting field doub |

e_speed videQ
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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'td a tining of the vertical
synchronizing signal for the child picture. W®hile 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 I4 Yatch-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 cénversion 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 (Rl, 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 geq\ience 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 p\-n:se signal, when
writing of an odd-numbered field is being performed for the
area 1, second re'ading out is performed for the same memory

signal fromthe wite clock signal




signal HCLK to a wite vertical counter 64. Further, the [ - tal
cognter 63 supplies a signal corresponding to 240 dots of %@@P@#@ﬁﬁﬁigﬁEET
which a child picture is present as a horizontal wite enalpl 4 signal to an
AND gate 66. The write vertical counter 64 which counts the di dhdl FEBLRSG7
fromthe wite horizontal counter 63 detects a section of $OW._at _a | ower
portion.of the screen at which the chjdd picture is preseny, and supplies a
vertical enable signal to the ot her term nal of the AND gate-66__Then, a

0

wite cl QQEaQQ')e&ﬁlioéoﬁZe gia!gaﬁ iy talked aiaerl abNenef céheréWo enable
signal s s*pgbﬁ 833 g é“ﬁ gate so that data of an area of the video
si gnal Sthild picture are witten into a RAM 68 in
response to the cl dokFingal. catpartisn fofi thiee sdigiialle priigratoperi od.
The vert mbwls@@eaeash%eh@é Eé&iﬁ Saé hhePWhiitle Sfad BegRAL) ZoR! 2
count er rl %. 5 eitﬁ f‘ésapect tcP ua Speoint at which a PinP

address in an even-numbered field crosses corresponds to an

upper portion of the child picture, and in the portisn, 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. In 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 dlsplayed in a superimposed

relationship, and consequently, the upper portion of the

picture displays a double image. However, when seguence

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 lins speed.
processing circuit 8A converts an 1H video'signal outputted
from the decoder 6 into a double speed frequency. In
particular, a 1 H horizontal video signal is repetitively



signal in order to keep the wite timng into the nenory even when no

signal is received. It is to be noted that, for the NISC s¥ _
vertical pulse signal is generated at the dividing ratio o.ﬁgﬁgkcgﬁgN%’SHEET
pul ses synchronized with it are outputted i medi ately. 1
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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
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
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
In particular, a square wave signal HCLK of the
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.

manner.

Consequently, an odd-numbered
field and an even-numbered field are interlaced with each

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
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 artific%al pictures A, B and .C can be displayed as

shown in FIGS. 3(A) and 3(B), respectively. Further, also
in a zoom mode illustrated in FIGS. 3(A) to 3(D), it is




Information data of the child picture witten in the vi deo
out with reference to a 2H pul se signal and a V pul se sign;
defl ecti on system whi ch scans at the double speed. In part

for 910 dots for one horizontal period in synchronismwth

signal of the deflection system by neans of a VCO 73A, a |low pass filter
73B and a phase Conparator 73C whicl2Zonstitute a PLL circuit.
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synchronizing signal. However, also in this instance, the
child picture can be fixed even upon scrolling by taking the
displaying tining for the child screen from the vertical
synchronizing signal from the deflection system.

Referring back to FIG. 12, the processor 12A
wpites 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 dlsplaying, and consegquently, a child

picture display. which does not cause reversal of the
interlace can be performed.

. When the parent picture exhiblts 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, vhen 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’as, 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.



The read-out vertical counter 74 is reset in response to a \/ pulse of—t-hSmmm
defl ection systemto establish synchronization in a vertlcﬁlggpquEMENT SHEET
Even when such a V pulse is not received, for exanple in the case—ot
NTSC system the read-out vertical counter 74 is reset at tlh %f z
thereof so that a stable operation is achieved. If a vertidal éb evs %;
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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

62B and a three-state phaseé 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
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
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 twb
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
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 ﬁe noted that,
for the NTSC system, the vertical pulse signal is'generated

at the dividing ratio of 263, and V pulses synchronized with
it are outputted immediately.



circuit 76 are provided so that, in an even-nunbered field f
read- out enable signal outputted fromthe vertical countef RF?"%&@E&EMET
by LH by them before it is
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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. exampl_é,, 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
corresponditig to a lower portion of the display position of
the parent picture and supplied to the AND gate 77, then
data of the chila 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 iH delay
circuit 76 are provided 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




supplied to the AND gate 77. The odd/even nunber discrimnation circuit/z5

Is equivalent to the DFF circuit described herei nabove wt

Reﬁmﬁmn SHEET
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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. 1In 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.
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1. 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
outputte& 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 weans
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 olaim 1, wherein

the predetermined width is equal to a scanning time of a

horizontal scanning line number upon scrolling'of the parent
picture. '



26 1. A di spl ay apparatus, conprising:
conver si on neans- for-.converting a video
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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. ST

4. A display apparatus according to claim 3, 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, a double speed vertical synchronizing

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

5. A display apparatus, comprising:

iine ffequency 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 videq signal
outputted from said child picture processing means into the
video signal of the double speed outputted from said aspeét
ratio conversion means and displaying the resulted video
signal in a superimposed condition on ‘a scanning screen; and



signal of a parent-picture into another video signal of a ckxﬂﬁﬁfLAEQgémT SHEET
field frequency; aspect ratio conversion neans for anging rne

aspect ratio Of H ﬂ mhose field frequency has b°e1 QoNVEr R ad;
by said frequen m u ’u"ﬂ ik %7

child picture processing
means for converting a vi dec® S|gnal for a child picture into] another video
signal of the double speed field frequency; di spl ay._nmeans _for

i nserting the video signal outputte romsaid child picture processing
means into the video signal outputted fromsaid aspect ratio conversion

{rﬁans and dltspl ayangoaeﬁi %&@1@ ‘fbi'eai.%bﬂ'&ﬁ!l.nﬁﬁlﬁgsﬁaﬁﬂém reen; .
i nni ng, ou ans,for ou e nchroni z signal for
scannlnghﬁala 8Pspiapa ﬁé&ﬁgp &g ﬁgéﬁﬂngﬁ gP preges mgned wi dt h
cent redmeang 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.
A display apparatus according to claim 5, wherein
the double speed processing by said child picture processing
weans is performed using a four field sequence memory.

6.

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 prooessing 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 ouéputted from said aspect ratio conversion
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t he predetern1ned width is 8ual to a scanning tine of a

nal on a scanning
screen;

thinning out'means for thinning out a double speed .

synchronizing signal for scanning said display means with a
window éignal of a predetermined width centred at a vertical

synchronization position prior to conversion to the aouble
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 sald four field sequence menory 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 clainm 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
seqnence memory has a first area for recording an
oddrnnnhered field of a first frame, a second area for
recording an odd-nunbered field of the first frame, a third
area for recordinq 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 clain 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

A display apparatus according to cIa|n11
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writing vertical synchronizing signal for the child picture,
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 convefting 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 proce551ng _
-means using a synchronizing signal prior to the double speed
conversion and delaying outputting of the picture displaying
timing for an evenfhumbered 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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di spl ay

circuit,
vi deo si
pi cture,
system

ne rourtn y elgﬂsggge@@
is formed in accordan mm‘ odd/ even nunber discrim nat{i an si gnal
obt ai ned fromt mmr\ eo signal inputted to said}|control

apparatus according to claim3, wherein the fourih fi

an er Sdi scri ni nation signal of the rgad-out side

gnal , a MW|t|ng vertical synchronizing signal for the child

a doubl e speed vertical synchkonizing signal of a deflection
and the thinned out vertical _synchronizing signal.
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 spéed conversion.

A video display apparatus constructed and arranged
to operate substantially as hereinbefore described with

reference to and as illustrated in the accompanying
drawings.

15.

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. '



5. A di spl ay appar at us, conpri si ng: i ne fjreguensy
conversion neans for converting a video signal of a parent BEE!;ECEMEN'DWEET
hori zontal period i nto anot her video signal of a doubl e speegti+re

frequency; aspect ratio conversion nmeans for chgng
vi deo signal whose |ine speed has been converted by said I
conversion neans. into another video signal having a pred#te

ratio; . child picture processing nmeans for converting a video
signal of a child picture into another video signal of t he "doubrespeed-

in units of ABSTEAGT di s# ay neans for inserting the video

si gnal outputted fro RRESGENY Neans into the
vi deo signal of }*Bﬁ doub e S %&éﬁguﬁi@%’ﬁ#?om sggl;d aspect ratio
conver si on rmeans~and 5P§8I§§ NLt RBOFESGINE(CFREUET THEREFOR

A display apparatus is disclosed 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 double freduency.
control signals for designating a write area and a read-out
area of a four field sequence memory provided for forming a
double speed field frequency are formed in accordance with
odd/even number field discrimination signals for write and
read-out video signals, a vertical synchronizing signal
prior to double speed conversion and a double speed
synchronizing signal for a parent picture so that, even.when
the parent picture is scrolled, passing of the read-out side
memory area does not take place, Where the parent picture
is formed from a video signal of the interxrlace systeﬁ by a
double 1ine speed, the double speed child picture video
signal is delayed, upon reading out in an even-numbered.
field, by one horizontal scanning period so that lines may
be overlapped between the parent and child pictures.

Figure 4
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conversion and del aying outputting of the picture displaying timng for an

even-nunbered field by one horizontal period. 6. A

di

splay

apparatus according to claimb5, wherein the double speed pr
child picture processing neans is performed using a four fi
menory. 7. A di spl ay apparatus according to claim®6
fourth field sequence is forned in accordance with an odd/e
di scrim nation signal obtained fromthe wite side video si
said control circuit, an odd/evgg1eunber di scrimnation sig
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conver si on. 8. A video signal processing circuit for a display

appar at us, conpri sing: frequency conversion neans for converting
a video signal of a-parent picture into another video signaf

speed field frequency; aspect ratio conversion ﬁ%ﬁﬁng@ENFQﬂ&k?
changing the aspect ratio of the video signal whose fielfd §fféquency has

been converted by said frequency conversion. neans; achi FpB 3881 u
processi ng neans for converting a video signal for a childjpicture into
anot her video signal of the double speed field frequency

di splay. neans for inserting the video signal outputted ffomsaid child.
pi cture processing neans into the
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synchroni zing signal for scanning said display neans mﬁth_qﬂwgaggﬁgégégﬁgz;“
of a predeterm ned width centred at a verti cal synchroniz?ﬁﬁﬁﬁ“ﬁb@%%i £

prior to conversion to the double speed; and ' a ¢optrol circurt
for form ng an area contro

signal for a four field sequence geyoFFR 1937
constituting said child screen processing nmeans from a verti '
si gnal

cal pul se
outputted fromsaid thinning out neans and controlling wite and
read-out areas of said four field sequence nmenory in accordapnce with the
area contro

signal so as to display the child picture free from passing.
9. A vi deo signa

processing circuit for a display apparatus

according to claim8, wherein tegrgredeterm ned width is equal
scanning time of aghorizontal

parent picture.
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10. A video signa

processing circuit for a display

al dl
according to claim9, wherein said four field sequence ﬂg Ad t@lﬁﬁﬁiq
area for recording an odd-nunbered field of a first fra a bULOhU ar ed
for recording an odd-nunbered field of the first frane, hg g pryaddpr
recordi ng an odd-nunbered field of a second frane, and al f( th area for
recordi ng an even-nunbered field of the second frane. |
vi deo si gna

A
appar at us accordlnq to, .

sequence is fornmed im™accordance with
discrimn é?lOn si gnal’ [

obtained fromthe wite side
I nputted to sai Bontrol circuit

, an odd/ even nunber
di scrimnation signal of. tle read-out side video signa

processing circuit for a display
claim 10, wherein the fourth field

an odd/ even nunber
video signa
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a doubl e

of a deflection systeng—afa—i-he—thi-raed—

REPLACEMENT SHEET

for the child picture,

synchroni zi ng signa
synchroni zi ng si gna
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synchroni zi ng signal .
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out verti cal
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12. A video signal processing circuit for a display apparatus,

conpri si ng: i ne frequency conversion neans for JOOQVErTIiNg &
video signal of a parent picture for one horizontal period i&gélaﬁﬁ&%ﬁ r SHEET-
vi deo signal of a double speed line frequency; agpgct tario T
conversion nmeans for changing the video signal whose Iine gpded} Ragrhefo
converted by said |line frequency conversion neans into-anotihgr video signral

havi ng a predeterm ned aspect ratio; child picture processing
means for converting a video signaélof a child picture intg _another video
signal of t doubl e speed in unit W afield; di spl ay neans
for inserti t hedvi deo signal outputted fromgaid child picture processing
means into E?e %ggeo si gnal of tQ?;POUbléﬁifeég ouERgtted fron%gaid aspect
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rati o conversion nmeans and displaying the resulted video signal in a

superi nposed condition on a scanning screen; and

circuit for discrimnating a field of the video signal re
child picture processing nmeans using a synchronizing sign
doubl e speed conversion and del ayi ng outputting of the p

timng for an even-nunbered field by one horizontal period
vi deo signal processing circuit for a display apparatus a
claim 12, wherein the double speed processing by said ch
processing neans is perforned L?hqg a four field sequence
A video signal processing ci.rcuit for a display

" F1G. S

S CONLT Ul

A RESLACEMENE

| SHEET

b| [prior 1o the j

2 ‘*”ﬂlgi ﬁ%dﬁﬂ?‘gi

ccording to

‘menory.

, NEXT SEQUENCE IN
AREA NUMBER STANDARD SIGNAL |
COINCIDENCE INCOINCIDENCE
W1 WO Rl RO ISIGNALS - - [SIGNALS
00 00 Ix Oy lx Oy
& 00 . ol O x Ly 1 x ly
00 10 ox 1y | o0ox 1y
00 I "0x . Oy ox 1 y
.. 01 00 I x Oy l.x ly
ot ol fx 1y [ x Ly
oI 10 X 1y 0 x Ly
ol. R | x Oy | Ix Oy
10 00 1 % Oy [ x oy
to . Ol 1x Ly Ilx Oy
10 1o X ly | x ly
10 't | 1x oy ox Oy
S 00. | Ox oy | Ix Oy
I N 0 x ly 0 x Iy
11 10 0 x Iy 0 x Oy
11 11 0 x oy 0 x Oy
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formed in accordance with an odd/ even nunber

apparatus according to claim 13,
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di scrimnation signal obtained fromthe wite side video signal inputted to
said control circuit, an odd/even nunber discrimnation signal of the
read-out side video signal, a witing vertical synchronizing.signal for the

child picture, and a vertical synchronizing signal for readi pgp
child picture prior to the double speed conversion. 15. %E.Maé@@ SHEET

di spl ay apparatus constructed and arranged to operate substlanti al |¥ as ,
her ei nbefore described with reference to and as illustrated ijn & AeFER 4997
acconpanyi ng draw ngs. 16. A video signal processin ecuit
constructed and arranged to operate substantially as herei fibefore descri bed
with reference to and as illustrgtgg in the acconpanyi ng drew-Ags
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