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The present invention generally relates to an
image signal processor and, more particularly, to the image

signal processor of a type used in connection with a video

5

output device such as, for example, television receiver set,
video tape player (VIR) or video camera for storing a video
signal outputted from the video output device and for

subsequently writing the stored video signal in a graphic

~

10 memory in a personal computer in the form of a still or
frozen picture.
{Description of the Prior Art)
With the advent of widespread use of semiconductor
memories, numerous image signal processors of the type
15 referred to above have been proposed and made commercially
available. When the image signal descriptive of one frozen
picture is read in the personal computer through the image
signal processor, an operator of the personal computer can
( perform an image analysis of the frozen picture or an image
20 processing such as enlargement or reduction of the £rozen
.Picture, or extraction or highlighting of one or more
portions of the frozen.
According to the prior art; the 1image signal
procéssor is provided with a memory device for the storage
25 of a digitized image.;ignal. When a WRITE-IN control signal

or a READ-QUT control signal is supplied to the memory
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entire contents of these applications are hereby incorpo- rated by
reference. BACKGROUND OF THE | NVVENTI ON %._Field of the Invention The
present invention generally relates to an image signal processor and, nore
particularly, to a type of image signal processor used in connection with a
vi deo out put device such as, for exanple, 1 television receiver set, 2

video tape pl«i%\/&rce(,w&eOrilﬁ/a{gciaeosﬁﬁ%&a-caTxlﬂebe inputted to oxr outputted
from the memory device, respectively.

Generally in the prior art image signal processor,

when the image signal stored in the memory device is desired

5 to be read out £rom the memory devicé for the transfer to

the personal computer, the following process takes place.

Specifically, after the image signal representative of one

frozen picture has been written in the memory device in the

image signal processor, the image signal processor issues to

—,

10 the personal éomputer a signal notifying the personal com-
puter that the image signal has been stored in the memory
device. The personal computér subéequently interrogate the
image signal processor if the image signal stored in the
memory device can be read out from the memory device. The

15 image signal processor so interrogated then issues to the
personal computer a READY signal notifying the personal com-
puter that.the image signal in the memory device-is ready to
be read out therefrom. After this interrogation, the image

{‘ signal is transferred onto the personal computer. The image

20 signal so read out from the memory device is then stored in
an internal graphic memory in the personal computer.

According to the prior art, in order for the image

signal stored in the memory device to be transferred onto

the personal computer, a plurality of interrogations has to

.25 be made between the image signal processor and the personal

computer, regquiring a relatively long time to complete the

transfer of the image signal to the personal computer.
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| mage signal processor stores a video signal outputted fromthe video

out put device and subsequently wites the stored video signal in a graphic
menory of a per- sonal conputer in the'f?rrﬁof a still or a frozen picture.
2. -Description of the Prior Art Wth the advent of w despread use of

sem conduct or nenories, numerous inage signal processors of the type

referred to above have en pro ose ve been de._co [ al_l
avail abl e. When the ima gxe Brlgr 1maag s:.gnarga %roc@geé’oczl al%o has

another problem associated with the write-in operation of
the 4image signal. Specifically, when the frozen color
picture which is composed of, for example, red, green and

blue is desired to be reproduced in color as faithful as

U

possible to the color of the original video image, it is

generally recognized that a resolving power of at least 4 to

8 bits (16 to 256 colors) is required for each color of the

frozen color picture. This means that the memory device

10 should have a large memory capacity to store a number of

color image data. While the price in the market of semi-

conductor memories is nowadayvs lowering because of the

mass—-production, the memory device used in the image signal

processor is 1in practice composed of a number of memory

15 chips and, therefore, the increased number of the memory

chips may result not only in increase in cost of the image

signal processor, but also in increase in size of the image
signal processor and its associated circuit components.

oL On the other hand, in the £field of facsimile

20 technology in which the input image signal is digitized to

provide a frozen picture, a DITHER. process 1is generally

used. According to the DITHER process, the input image

signal representative of the original image is inputted to a

comparator whose threshold value is variable stepwise so

. 25 that a plurality of digitized images of different gradation

can Dbe obtained. The digitized images of dififerent
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signal descriptive of one frozen picture is read in the personal conputer
t hrough the image signal processor, an operator of the personal conputer
can performan imge analysis of the frozén picture or image processing
such as enl argenent or reduction of the frozen picture, and extraction or
hi ghli ghting of one or nore ‘portions of the frozen pictures. According to

the prior art, an.i e signal rocessor_is prqQvided with menory devi ¢e
for Fhe stoH;ﬁf%ﬂagggn ar E%héh properly J%ﬁ%ine togetgerrggyprovige

a

single frozen' picture having a continuously varying grada-

tion.

However, this technique has been found posing

a

5 problem in that the use is required of a circuit for varying

the threshold value which tends to make the image signal

processor as a whole Dbulky in size. Also, a process of

combining the digitized images together to provide the

single frozen picture is complicated, hampering a real-time

10 accomplishment of the process.

SUMMARY OF THE INVENTION

Accordingly, the present invention has ©been

devised with a view to substantially eliminating the above

discussed problems inherent in the prior art image signal

i5 processors and has for its essential object to provide an

improved image signal processor of a type capable of trans-

ferring at high speed the image signal stored in the memory

device. .

{ Another important object of the present invention

20 is to provide an improved image signal processor of the type

referred to above which makes use of the memory device of

reduced memory capacity and which can provide a frozen color

- picture substantially faithful in color to the color of an

original image.

25 A further object of the present invention is to

provide an improved image signal processor of the type
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digitized image signals. Wien a WRITE-IN control signal or a READ-QUT

contr ol

si gnal

I's supplied to the nenory device, the inage signal can be

inputted to or outputted fromthe menmory dewice, respectively. General ly
inthe prior art image signal process when the inage signal stored in the
menory. device is

——

wm
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referred to above, which is simple in structure and capable
of providing the frozen picture of acceptable gradation.

In order to accomplish these objects, the present
invention provides an improved image signal processor which
comprises a memory means for storing an image signal repre-
sentative of a picture during one field period; an operating
means for generating a READ-OUT command necessary to read
out contents stored in the memory device from the memory
device; a switching means for selectively switching the
memory means between a WRITE-IN READY condition and a
READ-OUT READY condition; and a switching control means for
generating a control signal necessary to control the switch-
ing operation of the switching means. The switching control
means is adapted to receive the READ-OUT command and a
vertical synchronizing signal included in a composite video
signal, and the switching means performs the switching
operation in synchronism with the initial vertical synchro-
nizing signal applied immediately after the READ-OUT command
has been inputted.

In the image signal processor according to the
present invention, when the image signal stored in the
memory- means is to be read out from the memory means by the
operating means, the READ-OUT command is suppligd from the
operating means to the switchihg control means. The switch-
ing control means is adapted to receive the vertical syn-
chronizing signal included in the composite video signal

supplied to the image signal processor. Accordingly, when
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desired to be read out fromthe menory device for transfer to the personal

conput er,

the follow ng process takes place. Specifically, after an inmge

signal represen- tative of one frozen pictfure has been witten in the
nmenory device of the inage signal processor, the inmage signal processor
transmts a signal to the personal com puter notifying the personal
conputer that the %ﬂe si gnal has been stqred in the nennrgrdeV|ce The

per- sonal conqa‘lﬁ&ﬁ
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‘b%‘é“ﬁu‘éﬁ’t“!“ynfintlér FupRleSe HEQ ating means to
the switching control means, the control signal can be
outputted from the switching control means in synchronism
with &the initial vertical synchronizing pulse applied
immediately after the READ-OUT command has been inputted.
The contrbl signal outputted from the switching control
means in this way is applied to the switching means to
control the switching operation performed by the switching
means. In response to the control signal, the switching
means selectively bring the memory means into the WRITE-IN
READY condition and the READ-OUT READY condition.
Accordingly, in the image signal processor accord-
ing to the present invention, it is possible to Selectively
bring the memory means into the WRITE-IN READY condition and
the READ-OUT READY condition in synchronism with the verti-
cal synchronizing signal included in the input composite
video signal by causing the operating means to apply the
READ-OUT command. Also, since the outputting of the READ-
OUT command f£rom the operating meﬁns is sufficient for the

memory means to be brought into the READ-OUT READY condi-

tion, the image signal stored in the memory means can be

read out therefrom at high s?eed.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and features of the
present invention will become clear from the following
description taken in conjunction with preferred embodiments
thereof with reference to the accompanying drawings, in
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signal processor if the inmage signal stored in the mem ory device can be
-read out fromthe nenory device. Wien the imge signal processor is so
i-nterrogated a READY signal is transmtted to the personal conputer

not.i fying the personal conputer that the inage signal in the nmenory
device-is ready to be read out therefrom After this interrogation, the

| mage signha

Is transferred onto the personal conputer. The inage signa

read out fromihenmermny deykee ars 14801 5hQEEE bY ALkt fLPBLence numerals

wn

20

25

and in which:’

Fig. 1 1s a schematic circuit block diagram
showing an image signal processor according to a first
embodiment of the present invention;

Fig. 2 is a timing chart used to explain the
operation of a field memory device used in the image signal
processor during the WRITE-IN mode;

Fig. 3 1is a timing chart used to explain the
operation of the field memory device during the READ-OUT
mode ;

Fig. 4 1is a timing chart used to explain the
operation of a selector switch used in the image signal
Processor; |

Fig. 5 is a timing chart illustrating a READ-OUT
control signal outputted from a READ-OUT control circuit

used in the image signal processor;

Fig. 6 is a schematic diagram used to explain an
image signal processing method according to the present
invention;

Fig. 7 is a schematic diagram used to explain a
different image signal processing method according to the
present invention;

Fig. 8 is a schematic diagram used for the purpose
of comparison with the image signal processing method shown
in any one of Figs. 6 and 7, in which the image signal is

not superimposed with clock pulses;
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graphic nenory in the personal conputer. According to the prior art, in
order for the inmage signal stored in the nenory device to be transferred
anto the personal conputer, a plurality-oB interroga- tions nust be nade
between the image signal processor and the personal conputer, and a
relatively long time is required to conplete the transfer of the image
signal to the personal conputer. The prior art inmage S|gnal processor_al so

has anot her

()]
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Fig. 9 is a schematic circuit block diagram
showing the image signal processor according to a second
embodiment of the present invention;

Fig..lo is a circuit diagram showing the details
of an intermediate gradation generator used in the image
signal processor of Fig. 9;

Fig. 11 is a schematic circuit block diagram
showing the image signal processor according to a third
embodiment of the present invention;

Fig. 12 is a circuit diagram showing the details
of the intermediate gradation generator used in the image
signal processor of Fig. 11;

Fig. 13 is a diagram showing waveforms of various
signals appearing in the circuit shown in Fig. 12;

Fig. 14 1is a schematic circuit block diagram
showing a modified form of the image signal processor;

Fig. 15 is a diagram showing waveforms of various
signals appearing in the circuit of Fig. 14; -

Fig. 16 is a diagram showing waveforms of input
and output signals of an analog-to-digital converter used in
the circuit of Fig. 14; -

Fig. 17 is a diagram, on a partially enlarged
scale, of a portion of the waveform shown in Fig. 16;

Fig. 18 is a diagram showing a further modified
form of the image signal processor;

Fig. 19 is a diagram showing waveforms of various

signals appearing in the circuit of Fig. 18;
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6rob!en1associated with the wite-in operation of the inmage signal.
Specifically, when the frozen color pic- ture (which is conposed of, for

exammpl e.
fai-t hf ul

red, green and blue) is desiredsto be reproduced in a color as
as possible to the color of the original video image, it is

general ly recogni zed that a resolving power of at least 4 to 8 bits (16 to

256 col ors)

Is required for each color of the frozen color picture. This

means that the nenory devige. shbukndhate axd atigeyremor yesapadtiive iyo simikan
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to Figs. 16 and 17, but pertaining to the image signal

processor of Fig. 18;

DETAILED DESCRIPTION OF THE EMBODIMENTS
A, Still Picture Daté. Write/Read System:

Referring first to Fig. 1, there is illustrated a
circuit block diagram of a still picture read/write system
1. The system 1 shown therein includes an input terminal 2
adapted to be connected with a wvideo output device, £for
example, a television receiver set or a video tape player,
and to which a composite video s_ignal is applied from the
video output device, and a connector 4 adapted to be con-
nected with an address bus and a data bus of a personal
computer 3.

The composite video signal inputted to the input
terminal 2 is fed to a luminance signal separator 6 operable
to separate from a luminance signal Y which is in turn
applied to a color difference signal demodulator 7 to
provide B-Y, R-Y and G-Y color difference signals. Both of
the luminance signal Y from the luminance signal separator 6
and the three color difference signals £from the color
difference signal demodulator 7 are Subsequently fed to a
color difference/primary color convei:ter 8 operable to
convert the color difference signals into three primary
color signals, that is, B, R and G signals, which are
representative of the three primary colors, blue, red and

green. The primary color signals are in turn supplied to a
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nunmber of color image data. Wile the price-in the market of sem conductor
menori es has been | oweri ng because of mass-production, the nenory device
used in the image signal processor is, -inopractice conposed of a nunber of
menory chi ps and, therefore, an increased nunber of the nenory chips may
result not only in a :

Ut
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field memory device 9 by which the primary color signals are
digitized for the storage therein in the form of a still
Picture corresponding to one field.

The field memory device 9 includes three £field
memories 10, 11 and 12 for the respective B, R and G sig-
nals, each of said field memories 10 to 12 employing a
serial access input and output system. Each of the field
memories 10 to 12 is of a memory construction having 320
rows by 700 columns, a memory area of a size enough to
accommodate one picture, a one-line buffer memory area and a
row address céunter. Each of these field memories 10 to 12
when applied with a serial clock signal as will be described
later is incrementally shifted a memory cell in a direction
rarallel to the columns and, when applied with an increment
pulse signal, shifted one line in a direction parallel to
the row. For the purpose of the description of the pre-
ferred embodiment of the present invention, each memory cell
of each of the field memories 10 to 12 is- assumed to be
capable of storing one bit.

The composite video signal applied to the input
terminal 2 is also supplied to a sync separator 13 operable
to separate horizontal and vertical synchronizing signals
from the composite video signal. The outpﬁts from the sync
separator 13 is supplied to the coior difference signal
demodulator 7 for clamping and also to a WRITE-IN control
circuit 14. The vertical synchronizing signal separated

from the composite video signal by the sync separator 13 is

[}
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REPLACEMENT SHEET 23 SEP 1997 -3- cost increase in cost of the | mage si gnal

processor,

but also in a size increase in size of the inmge signal proces-

sor and the associated circuit conponents;jOa the other hand, in the field
of facsimle technol- ogy in which the input imge signal is digitized to
pro- vide a frozen picture, a D THER process is generally
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also applied to a control signal generator 15 as will be
described lateér.

The WRITE-IN control circuit 14 is adapted to
receive through a divider 17 a clock signal which has been
generated from a WRITE-IN clock signal oscillator 16 having
an oscillating frequency of, for example, 28.636 MHz. The
WRITE-IN control circuit 14 is operable to synthesize a
plurality of WRITE-IN control signals on the basis of the
synchronizing signals, outputted from the sync separator 13
and the clock.signal generated from the clock signal oscil-
lator 16. These WRITE-IN control signals are supplied to
the field memory device 9 through a READ-OUT/WRITE-IN mode
selector switch SWl1l. The B, R and G signals outputted from
the color converter 8'aré digitized and written in the
field memory 9 on the basis of the WRITE-IN control signals.
The details of the WRITE-IN operation will be described
later.

B. Still Picture Data Reading -

The system 1 has an address bus Bl and a data bus
B2 adapted to be connected with the address bus and the data
bus of the personal computer 3 through the connector 4.
Output signals from the personal computer 3 are supplied
through the respective buses Bl and B2 to a READ-OUT control
circuit 18 and also éq the control signal generator 15. The
READ-OUT control circuit 18 is also adapted to receive from
the personal computer 3 via the connector 4 a clock signal

having a frequency of, for example, 4 MHz which is used

i




-used. According to the DI THER process, the input inmage signal
representative of the original image is in- putted to a conparator whose
threshold value is vari- able stepwi se sol2hat a plurality of digitized
“images of different gradations can be obtained. The digitized im ages of
different gradations are then properly conbined together to provide a
single frozen plcture havi ng con- tinuously varying gradations. However,
this techni quélhRinpssed dPTigh| @fn thet Pgrsonal computer 3. The READ-OUT
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control circuit 18 is operable to synthesize a plurality of
READ-OUT control signals on the basis of the outputs from
the personal computer 3 and the clock signal. These READ-
OUT control signals are supplied to the field memory device
9 through a READ-OUT/WRITE-IN mode selector switch Swil.

When these READ-QOUT control signals are supplied
to the field memory device 9, B, R and G color data stored
in the respective field memories 10 to 12 associated respec-

tively with the B, R and G signals are sequentially output-

ted to a primary color signal selector switch SW2. The

primary color signal selector switch SW2 is controlled by a
switching control signal supplied from the personal computer
3 to sequentially output blue color data, red color data and
green color data in a specific order, for  example, in the
order specified above, to a serial/parallel converter 19.

The serial/parallel converter 19 is operable to
convert each of the color data into a respective parallel
data which is in éurn outputted to the personal computer 3
through the data bus B2 for the storage in a graphic memory
(pot shown) built in the personal computer 3. After the
image signal is so stored in the graphic memory in the
manner as hereinabove described, the image can be processed
by'operating the personal computer 3 in a usual manner well
known to those skilled.in the art.

Fig. 2 illustrates a timing chart used to explain

the operation of the field memory device 9, Fig. 2(1)
Tl




the use of a circuit for varying the threshold value is required which
tends to make the image signal proces- sor as a whole bulky in size. Al so,
& process of conmbin- ing the digitized 4 ngges together to provide the
single frozen picture is conplicated, and a real-tinme accom plishnment of
t he process is hanpered. SUMVARY OF THE | NVENTI ON Accordi ngl y,” t he present
I nvention has been devised with a view to substantially elimnate the above
di s- illustrates a waveform of a portion of the composite video
'signal corresponding to one horizontal scanning period 1H.
A time span between timing t0 and timing tl represents a
horizontal blanking period, and a time span T1 between
5 timing tl1 and timing t2 represents a duration of a video
signal carrying picture information. (See, Fig. 2{(2)). 1In
the illustrated instance, a serial clock signal SC such as
shown in Fig. 2(3) is applied to the field memory device 9
to which the composite video signal of the waveform de-
10 scribed above is supplied. Therefore, during a WRITE-IN
period Tw within the duration T1 of the video signal, the
analog video signal is digitized and written in the field
memory device 9 in the form of a serial data.
Hereinafter, the READ-OUT operation of the £field
15 memory device 9 will be described. The B, R and G color
data written, i.e., stored, in the field memory device 9 are
supplied to the personal computer 3 through the data bus B2.
The B, R and G color data written in the respective £ield
‘ memories 10 to 12 associated respectively with the B, R and
20 G signals are sequentially switched by the selector switch
SW2 in the order of the blue color daté followed by the red
color data followed ﬁy the green color data and are in turn
outputted to the data bus in the personal computer 3 after
having been converted by the serial/parallel converter 19
25 into parallel color data. More specifically, when the data

written in the field memory device 9 are to be read out, the

converter 19 converts the data, serially supplied from the
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-cussed problens inherent in the prior art image signal processors and

provi des as an essential object to an inproved i mage signal processor of a
type capable of transferring the inmge signal stored in the nmenory de- vice
at a high speed. Another inportant objécﬂ4of-the present invention is to
provide an inproved image signal processor of the type referred to above
whi ch nmakes use of the nenory device of 1 reduced nenory capacity and which

can
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field memoxry 10 for the B signal, from the very beginning of
such serially transmitted data into 8-bit parallel data
which are then outputted to the personal computer 3. When
all the blue color data written in the field memory 10 have
been read out in this manner, 8-bit data are read out from
the very beginning of the field memory 11 for the R signal.
Similarly, 8~bit data are read out from the very beginning
of the field memory 12 for the G signal. After all of the
color data stored in the £ield memory device 9 have been
completely read out in this way, the reading of one still
picture is completed. {see Fig. 3). It is eventually
pointed out that the reason for the employment of such a
reading method is because the data bus in the personal
computer 3 has only 8-bit capacity.

Fig. 4 illustrates a timing chart used to explain
the principle of operation of the system in the illustrated
instance. Referring to Fig. 4 in combination with Figs. 1
to 3, the operation of the selector switch SWl will now be

described.

The selection between the READ-OUT mode and the
WRITE-IN mode in the image signal processor 1 1is accom-
plished by the selector switch SWi. More specifically, when
the selector switch SW1l is in position to set the processor
in the WRITE-IN mode, the WRITE~IN control signals outputted
from the WRITE-IN control circuit 14 are suppled to the
field memory device 9, On the other hand, when the selector

switch SW1l is moved to set the processor in the READ-OUT
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ﬁrovide a frozen color picture substantially faithful in color to the col or

of an original

I mge. A further object of the present invention is to

provi de an inproved i mage signal processori®of-the type referred to above,
which is sinple in structure and capabl e of providing the frozen picture of
acceptabl e gradations.- In order to acconplish these objects, the present

19
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mode (on the side of the personal computer 3), the READ-OUT
signals outputted from the READ-OUT control circuit 18 are
supplied to the field memory device 9.

When the selector switch SW1 is in position to set
the processor in the READ-OUT mode, the READ-OUT control
circuit 18 supplies six typeé of READ-OUT control signals
including, for example, a READ-OUT/WRITE-IN operation
control signal RAS, the previously mentioned serial clock
signal SC, a refresh controls signal REF, an enable signal
WE, an increment signal INC and a row reset signal RCR, as
shown by {1) to (6) in Fig. 5, respectively, to fhe field
memory device 9 through the selector switch SW1l so that the
data stored in tﬁe field memory device 9 can be read out
therefrom. |

By way of example, during a period between timing
ts and timing tn shown in Fig. 5, the red color data for
each still picture are read out from the field memory 11 for
the R signal. During a period between timing ta and timing
tb, the red data for one row are serially read out in

response to the serial clock signal SC and the refresh

-control signal REF.

The switching operation of the selector switch SWl
is controlled by a switching control signal A outputted. from
the control signal generator 15. More spécifically, when
the switching control signal A is in a low level state, the

WRITE-IN mode 1s established, but when it is in a high level

—
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REPLACEMENT SHEET - 4- invention provides an inproved inage signa
processor which includes a nenory for storing an i mge signal
representative of a picture during one—filél & period; an operating device
for generating a READ-QUT com nmand that is necessary to readi ng out
-contents stored in the nenory a switch for selectively switching the nem
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state, the READ-OUT mode 1is established. {See the waveform
{3) shown in Fig. 4).

The control signal generator 15 comprises, for
example, a D-type flip-flop and is operable to output not
only the control signal A, but also a clock switching signal
used to control the cycle of division of the divider 17. As
hereinbefore described, the vertical synchronizing signal Vv
outputted from the sync separator 13 1is applied to the
control signal generator 15. (See the waveform (2) shown in
Fig. 4).
' Assuming that the processor 1 1is set in the
WRITE-IN mode, and in the event that a command necessary to
set the processor 1 in the READ-OUT mode is generated from
the personal computer 3, a high level control signal D is
supplied from the personal computer 3 to the control signal
generator 15. By way of example, when the control signal D
is rendered to be in a high level state at a timing t0 as
shown by the waveform (1) in Fig. 4, the switching control
signal A is set up to a high level 'state in response to the
set-up of one of the vertical synchronizing pulses V, which
hés been applied immediately after the set-up of the control
signal D to the high level state, the high level state of
the switching control signal A being maintained subsequent-
ly.

As the switcﬁing control signal A is so set up to
the high level state, the selector switch SW1l is brought in

position to set the processor 1 in the READ-OUT mode,
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ory between a WRI TE-I N READY condition and a READ- OQUT READY condition; and
a switching con- troller for generating-axpmrol signal that is. necessary
f.or controlling the switching operation of the switch. The sw tching

controller

is adapted to receive the READ- QUT conmand and a verti cal

synchroni zing signal included in a conposite video signal. The switch
perfornms a switiedi¢lgy opetratiitdringn lyeciavai dm vithd fhel@nimemalr ey t1@ako 12
synchroni zi ng S|gnal applied i medi atel y

(W3]
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to be read out sequentially. More specifically, during a
period from a timing t2 to a timing t3 shown in Fig. 4, the
blue color data are first supplied to the personal computer
3. During a subsequent period from the timing &3 to a
timing t4, and during a period from the timing t4 to a
timing t5, the red color data and the green color data are
successively and sequentially supplied to the personal
computer 3, respectively. In this way, at the timing t5,
the still picture data for one étill picture which have been
written in the field memory device 9 are completely read out
from the field memory device 9 and trénsferred to the
personal computer 3.

As hereinabove described, the switching between
the WRITE-IN and READ-OUT modes can be accomplished when the
control signal D issued from the personal computer 3 1is
brought in .a high level state. The timing at which this
switching is effected is synchronized with the set-up of one
of the vertical synchronizing pulses whiéh is applied

immediately after the control signal D has been brought in

‘the high level state. Specifically, the switching onto the

READ-OUT mode is carried out during a vertical blanking
period TB as shown in the waveform {(7) in Fig. 4.

Upon the completion of the read-out of the image
signal, the personal computer 3 causes the control signal D
to be Dbrought in a iéw level at a timing t6 wherefore the

switching control signal A, which is an output £from the
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after the READ- QUT command has been inputted. In the imge signal processor
according to the pres- ent invention, when the inmage signal stored in the
mem ory is to be read out fromthe menorylBy-t he operating device, the
READ- QUT conmand is supplied fromthe operating device to the sw tching

controll er
verti- ca

means. The switching control neans is adapted to recetve the
synchroni zing signal included in the conposite video signa

suppl i ed to theonkuge Siigmdl geteEsber 15, is brought in a low level state
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in response to the set-up of another one of the vertical
synchroniiing pulses V which is applied immediately thereaf-
ter, i.e., at a timing t7 shown in Fig. 7, causing the
selector switch SW1l to set the processor 1 in the WRITE-IN
mode. It is to be noted that the timing t7 is immediately
after the color data in the field memory device 9 have been
read out from the field memory device 9, no data is written
in the field memory device 9. Accordingly, after the timing
t7, the image signal subsequently inputted can be written
again in thé field memory device 9 in the form of a still
picture.

The reason that the éwitching onto the READ-OUT
mode is carried out during the vertical blanking period TB
is for the purpose that the video signal corresponding to
one picture can be accurately read out. If this switching
is not effected during the vertical blanking period TB, it
may happen that the picture being reproduced on a screen
will be switched over to a different picture without being

completely reproduced. The time required to complete the

read-out of one picture is determined by the timing at which

the control signal D from the personal computer 3 is brought
in the high level state. More specifically, since the start
and end of the period during which the information read-out
is carried out lie wifhin the time span between the neigh-~
boring vertical blanking periods, a wait time occurs before

and after the read-out operation. In any event, in the
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Accordingly, when the READ-OQUT command is sup- plied fromthe operating
device to the switching con- troller, the,gontrol signal can be outputted
fromthe switching controller in synchrontSmwi th.the initial vertical
synchroni zing pul se applied i mediately after the READ- QUT command has been
I nputted. The control signal outputted fromthe switching controller in

this way is apphied Ak ddeinwichabel,0 €ABL M OimEhersyht sBa0PES atd b NeEd OreTRd
by the switching. |In response to
information read-out may be 0.2 second on an average.

The time required to complete the write~in opera-

tion which takes place when the processor 1 is set in the
5 WRITE-IN mode corresponds to one field period, that-is, 1/60
second. As hereinbefore described, upon the completion of
the read-out operation, the processor 1 is switched onto the
WRITE-IN mode to permit the color data corresponding to one
still picture to be again written in the field memory device

10 9. ' '

Aléo, the timing at which the processor 1 is
switched onto the WRITE-IN mode is cérried out during the
vertical blanking period. Accordingly, the personal comput-
er 3 can render the control signal D to be in a high level

15 state at any timing. More specifically, regardless of when
the personal computer 3 generates a command required to
bring the control signal D into the high level state, the
color data corresponding to one stili picture can be always

i read out accurately. Moreover, the switching of the image

20 signal processor 1 onto the READ-OUT hode can be reliably
accomplished without interrogatipns.being carried out such
as in the prior art processor. Accordingly, the still
picture represented by the video signal can be written at
high speed in the graphic memory device built in the peréon—

25 al computer.
As hereinbefore described, in .the image signal

processor according to the present invention, when the

This Sheet Has Been Replaced

L




the control signal, the switch selectively brings the nenory into the

VRIL TE- | N READY condition and the READ- QUT READY condition. Accordingly, in
t-he i mage signal processor according to Ege_present invention, it is
possible to selectively bring the nenory"Into the WRI TE-I N READY condi -
tion and the READ- OUT READY condition in syn- chronismwth the vertical
synchroni zing signal in- cluded in the input conposite video signal by

causi ng memory means is desired to be brought in the READ-OUT READY
condition, it can be accomplished merely by causing the
operating means to output the READ-OUT command. According-
ly, the necessity of the interrogation to be frequently done

5 between the processor and the operating means such as
required in the prior art processor can be minimized, and
the read-out operation of the memory means can be carried
out at high speed. Moreover, since the timing at which the
switching between the WRITE-IN and READ-OUT modes takes

10 place in synchronism with the vertical synchronizing signal
and without relying on the timing at which the READ-OUT
command is issued, the wvideo signal corre_sponding to one
field period can be always read out accurately. |
C. Still Picture Data Writing:

15 . A first embodiment of an image signal processing
according to the present invention will now be described.

Referring to Fig. 6, a waveform {a) shown therein

represents that of the image signal carrying a still pic-
turé, wherein a chain line A represents an average level of

20 the image signal. Those portions of the image signal which
are located around the average level denoted by the chain
line A is superimposed with clock pulses whose waveforms are
shown by {c}) in Fig. 6. wWhen the 1image signal = so
superimposed with the clock pulses is inputted to a

25 switching element having a threshold wvalue equal to the
average level, a digitized signal of such a waveform as

—

shown by Lgl_in Fig. 6 can be obtained.

—_
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the operating device to apply the READ- QUT com mand. Al so, since the
out putting of the READOUT conmand fromthe operating device is sufficient
for the menory to be brought into the REABIOJT READY condition, the inmage
stored in the menory means can be read out therefromat a high

si gnal

speed:
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For the purpose of comparison, a digitized signal
obtained by inputting the image signal, which is not super-
imposed with the clock pulses, to the same switching element
is shown by (b) in Fig. 6. As can be understood from Fig.
6, a portion of the image signal which is of a level higher
than the average level represents a bright region while a
portion of the image signal which is of a level lower than
the average level represents a dark region. On the other
hand, according to the waveform {(d), a portion in which the
bright and dark regions alternates finely, that is, a region
of intermediate gradation shows up between the Dbright and
dark regions. By way of example, where the still picture
image is presented in black and white, the region of inter-
mediate gradation is shown in gray. Also, where the input’
image signal is a red color signal, the region of intermedi-
ate gradation is represented by repetition of red and black
colors and is, therefore, represented by a brown color which
is a color intermediate between the red color and the black
color. The region of intermediate gradation is attributable

to.the clock pulses superimposed on the image signal in the

manner as hereinabove described.

In view of the foregoing, if the digi;ized signal
of the waveform (4d) shown in Fig. 6 is sampled at a timing
shorter than the cycle of the clock pulses and is then
stored. in, for examx_:;le, a memory device having a memory

capacity enough to accommodate one still picture, the
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BRI EF DESCRI PTI ON OF THE DRAW NGS These and ot her obj ects and features of

t he present

I nvention will beconme clear fromthe follow ng descrip- tion

taken in conjunction with preferred embodiZ mrents thereof with reference to
t he acconpanying drawi ngs, in which Iike parts are designated by I|ike
reference nunerals and in which: FIG 1 is a schematic circuit bl ock
di agram showi ng_an i nage signal processor according to a first enbodi -
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digitized signal for the intermediate gradation can be read
out at any desired time.

Fig. 7 1illustrates another embodiment of the
method of the present invention. According to the embodi-
ment shown in Fig. 7, the image signal having portions
superimposed with the clock pulses at the average level is
divided into eight levels 0 to 7 so that it can be converted
into a 3-bit digital signal as shown in a waveform (a) in
Fig. 7. A waveform {b) shown in Fig. 7 represents that of
the 3-bit digital signal so converted from the analog
signal. A waveform (c) shown in Fig. 7 represents that of
the 3-bit digital signal which has been further converted
into an analog signal. In contrast thereto, waveforms
associated with the image signal not superimposed with the
clock pulses, which has been converted into the digital
signal, are illustrated in Fig. 8.

As can be readily understood from the comparison
between the waveforms {(c) shown in Figs. 7 and 8, a compo-
nent resulting from the image signal superimposed with the
clock pulses fills up steps between gradations of the image
signal so that the intermediate gradation or the intermedi-
ate color can be displayed. Because of this, when the still
picture is to be reproduced, the superimposition with  the
clock pulses-is effective to result in the reproduction of
the still picture in a color as faithful as possible to the
color of the original image. In other words, at portions

where the clock pulses are superimposed, a resolving power
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ment of the present invention; FIGS. 2(1)-2(3) are timng charts used to
explain the operation of a field nenory device used in the inmage signal
processor during the WRITE-IN node; FIG Z8is a timng chart used to

expl ain the operation of the field nmenory device during the READ- QUT node;
FIG 4 is atimng chart used to explain the operation of a selector swi'tch

used in the imge signal processor; ) ) . X
can be equivalently increased. While in order to increase

the resolving power the number of bits of the analog-to-
digital converter is generally required to be increased, the
present invention is effective to accomplish a substantially

faithful color reproduction, including the reproduction of

wm

intermediate gradation and intermediate color, without
requiring the number of bits of the analog-to-digital
converter to be increased.

The_image signal processor necessary to achieve

L 10 the above describéd objective will now be.described with
particular reference to Figs. 9 and 10.

Fig. 10 illustrates a second embodiment of the
image signal processor according to the present invention
and Fig. 11 illustrates an intermediate gradation generator

15 used in the circuit shown in Fig. 10.

The luminance signal as a video signal indicative
of a still image is applied to an intermediate gradation
generator 20. The intermediate gradat;on- generator 20
incliludes, as best shown in Fig. 10, an NPN-type switching

20 transistor TR1 having a threshold level substantially equal
£o the average level of the luminance signal of the still
image. The transistor TRl has a base to which a resistor Rl
and a speed-up capacitor Cl are connected. A set-up improv-
ing diocde D1 is connected between the base and the collector

25 of the transistor TR1 in a forward direction. The base of
the transistor TRl is grounded through a resistor R2. The

transistor TR1 has 1its collector connected with a direct
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FIG 5is atimng chart illustrating a READ-QUT control signal outputted
froma READ-QUT control circuit used in the inmage signal processor; FIG
6(a)-6(d) formis a schematic diagram used4te explain an i mage signa
processing nethod according to the present invention; FIG 7(a)-7(c) form
is a schematic diagramused to explain a different i age signal processing

nmet hod ac-
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cording to the present invention;

current source line +B through a resistor R3 and its emitte
grounded. The base of the transistor TR1 is also connected
with a clock pulse generator 23 through.a series circuit of
DC element capacitor C2 and resistor R4. The clock pulse
generator 23 is of a type capable of generating clock pulses
of 3 MHz in frequency and is adapted to receive a vertical
drive signal operable to lock the oscillation of the clock
pulse generator 23.

An output from the intermediate gradation genera-
tor 20 of the construction described with particular refer-
ence to Fig. 10 is supplied to a memory unit 21 which is
controlled'by a control unit 22. Contents stored in the
memory unit 21 are read out to the color difference/primary
color converter 8 from which it is outputted as the image
data to an external display device.

The image signal processor according to-the second
embodiment of the present invention shown in and described
with reference to Figs. 9 and 10 will now be described.

Let it be assumed that the luminance signal of the

still image having the waveform shown by {(a) in Fig. 6 1is

-applied to the base of the switching transistor TR1.

The 3 MHz clock pulses generated from the clock
pulse generator 23 are also applied to the base of. the
transistor TR1 through the resistor R4 and the capacitor C2.
Since the direct current component of the clock pulses are
inhibited by the action of the capacitor C2, the level of

the clock pulses to be superimposed on the luminance signal
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FI G 8(a)-8(c) formis a schematic diagramused for the purpose of
conparison with the image signal pro- cessing nethod shown in FIGS.
6(a)-6(d) and 7(a)-7(c), in which the inags signal is not superinposed with
clock pulses; FIG 9 is a schematic circuit block diagram show ng the image
signal processor according to-a-second em bodi ment of the present
invention; FIG 10 is a circuit diagram showi ng the details of an
varies with the level of the luminance signal. In other
words, the amplitude of the clock pulses superimposed on the
luminance signal is high at "the average level of the
luminance signal, but low at lower or higher level of. the
5 luminance signal as can be underétood from the waveform (c)
shown in Fig. 6.

Since the transistor TR1 has a threshold level
substantially equal to the average level of the luminance
signal, a digitized signal of the luminance signal, ‘which is

10 an output from the transistor TRl will represent such a
waveform as shown by (4d) in_?ig. 6, having an intermediate
portion.

This digitized signal is then supplied to the
memory unit 21. The memory unit 21 is controlled by the

15 control unit 22 to sample out the digitized signal at a
timing (28.636 MHz in this instance) shorter than the cycle
of the clock pulsés superimposed on the luminance signal and
then to store the luminance signal corresponding to one
still picture. The contents stored in the memory unit 21

20 is, in response to a control signal applied from the control
unit 22, supplied to +the external display device, for
example, the personal computer 3,.after having converted
into parallel signals as hereinbefore described. The still
picture having inte:mediate gradations 1is then digplayed

25 through a cathode ray tube of the personal computer 3. At

this time, as hereinbefore described, &the clock pulses

superimposed on the luminance signal are synchronized with
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-é- I ntermedi ate gradati on generator used in the inmage signal processor of
FIG 9; FIG 11 is a schematic circuit block diagram show ng the inage
signal processor according to a third gng%dt- ment of the present

i nvention;

w
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the vertical drive signal. Therefore, even though a differ-
ence beat component may occur as a result of the difference
between the luminance signal and the clock pulses, the beat
component is held still when viewed in terms of the vertical
synchronization. Accordingly, a phenomenon in which any
possible fringe resulting from the beat component will not
move on the screen of the cathode ray tube, which is not
comfortable to look, can be substantially eliminated.

In describing the second embodiment of the present
invention, the Jluminance signal has been described as
digitized. However, the present invention is not limited
thereto, but may be applicable where each of the R, G and B
signals is digitized.

The image signal processor according to a third
embodiment of the present invention is illustrated in Figs.
11 to 13. Specifically, Fig. 11 illustrates a circuit block
diagram of the image signal processor according to the third
embodiment, Fig. 12 1illustrates the details of an inter-
mediate gradation generator used in the image signal proces-
sor of Fig. 11 and Fig. 13 illustrates respective waveforms
of various signals appearing in the circuit of Fig. 12.

Referring first to Fig. 11, the primary color
signals, that is, the R, G and B color signals, emerging
from the color diffe:ence/primar§ color converter 8 are
supplied to an intermediate gradation generator 70 which

provides R', G' and B' signal corresponding respectively to
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FIG 12 is a circuit diagramshow ng the details of the internediate
gradati on generator used in the inmge signal processor of FIG 11; FIGS.
13(a)-13(eform a di agram showi ng wavef orng-of various signals appearing in
the circuit shown in FIG 12; FIG 14 is a schematic circuit bl ock diagram
showing a nodified formof the inmage signal processor; FIGS. 15(a)-15(h)
forma di agram showi ng wave-
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the R, G and B color signals having average level portions
superimposed with the clock pulses.

As best shown in Fig. 12, the intermediate grada-
tion generator 70 comprises three direct current amplifiers
71, 72 and 73 of identical construction. Each DC amplifier
71 to 73 includes a PNP-type transistor TR2 having the base
to which the associated primary color signal is applied from
the converter 8. The transistor TR2 also has an emitter
connected to a power source line +B through both of a
resistor RS and a capacitor C3 connected parallel to each
other. The collector of the- transistor TR2 1is grounded
through a resistor R6 and ié connected to the base of an
NPN-type transistor TR3 having its collector connected to
the power source line  +B through a resistor R7. The emitter
of the transistor TR3 1s grounded through a resistor RS8.
The transistor TR3 has its base connected through a direct
current inhibiting capacitor C4 and a resistor R9 to a clock
pulse generator 74 to which the vertical drive signal is
supplied. The clock pulse generator 74 1is adapted to
generate clock pulses of 3 MHz in frequency synchronized
with the vertical drive signal. A node between an output
terminal of the clock pulse generator 74 and the capacitor
C4 is grounded through a variable resistor VR.

Refer;*:ing back to Fig. 11, the R', G' and B!
signals outputted f.rom the intermediate gradation generator
70 are supplied respectively to analog-to-digital converters

81, 82 and 83. In each analog-to-digital converter, one
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forms of various signals appearing in the circuit of FIG 14; FIGS.
16(a)-16(b) formis a diagram showi ng wave- fornms frominput and out put
signals of an analog-to- digital convertegg8used in the circuit of FIG 14;
FIGS. 17(a)-17(b) formis a diagram on a partially enlarged scale, of a
portion of the waveform shown in FIG 16; FIG 18 is a diagram showi ng a
nodi fied form

further
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analog data for one picture element 1is converted into a
3-bit data. The digital data produced respectively from
analog-to-digital converters 81, 82 and 83 are applied and
stored in.associated memories 91, 92 and 93, respectively.
When compared with memory 10 shown in Fig. 1 for the blue
data in the embodiment of Fig. 1, the memory 93 shown in
Fig. 11 for the blue data substantially has a three times
greater capacity. The same can be said to the other two
memories 91 and 92. Respective outputs from the memories
91, 92 and 93 are supplied to associated digital-to-analog
converters 10%, 102 and 103 which provide respective outputs
to the external display dJdevice, for example, a monitor
television receiver. |

It is to be noted that the converters 81 to 83,
the memories 91 to 93 and the converters 101 to 103 are all
controlled by the control unit 14 to which horizontal and
vertical synchronizing pulses are supplied from the sync
separator 13. .

The operation of the imagel signal ©processor
according to the third embodiment of the present invention
shown 1in and described with reference to Figs. 11 and 12
will now be described with reference to Fig. 13.

As hereinbefore described, the R, G and B color
signals,. emerging from the color difference/primary color
converter 8 are supplied to an intermediate gradation
generator 70 which in turn provides R', G' and B! signal

corresponding respectively to the R, G and B color signals
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of the imge signal processor; FIGS. 19(a)-19(b) formis a diagram show ng
wave- forns of various signals appearing in the circuit of FIG 18; and

EI GS. 20(a)-20(b) and 21(a)-21(b) and 24 @%e-dia- granms simlar to FICS
16(a)-16(b) and 17(a)-17(b) respectively and 17, but pertaining to the

I mage signal
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processor of FIG 18. DETAIL DESCRI PTI ON OF THE

having average level portions superimposed with the clock
pulses. In Fig. 13, the waveform of only one of the R, G
and B signals, for example, that of the R signal which is
applied to the DC amplifier 71, is shown by S1 for the
purpose of discussion. T

On the other hand, when the vertical drive signal
identified by S5 and having such a waveform as shown by (e)
in Fig. 13 is supplied to the clock pulse generator 74, the
latter generate the clock pulses S4 having a waveform as
shown by (4) in Fig. 13. The clock pulses S4 are, after DC
components thereof have been cut out by the action of the
capacitor C4, inputted to the base of the transistor TR3.
Accordingly, the signal S2 applied to the Dbase of the
transistor TR3 has a waveform as shown by {(b) in Fig. 13,
which signal Sé is then inverted by the transistor TR3- to
provide the associated R', G' or B' signal S3 which corre-
spond to the inputted color signal having average level
portions superimposed with the clock pulses-as shown by a
waveform (c) in Fig. 13.

It is té be noted that, i1f the amplitude of the
clock pulses is too high, it may happen that the black level
will be highlighted or the white level will be faded out
with the consequence that the still picture reproduced on
the monitor television screen will become grayish. In order
to substantially eliminate this problem, it is preferred
that the resistance setting of the variable resistor VR

should be so selected as to permit the clock pulses to be

N
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EMBODI MENTS A. Still Picture Data Wite/ Read System Referring first to FIG
1, there is illustrated a circuit bIock_d%gg[an1of a still picture

read/ wite system1l. The system | shown tfieérein includes an input term nal
2 adapted for being connected with a video output device, for exanple, a
tel evision receiver set or a video tape player, and for being connected to

a conposite videq Shondled Ngh I¢hRP! LD the We0 s QR 8%5r signal
which are of the average level.

The respective R', G' and B' color signals with
the clock pulses superimposed thereon are then supplied to

5 the associated analog-to-~digital converters 81 to 83 by
which they are converted into the 3-bit digital signals. At
this time, the sampling fregquency is so controlled by the
control unit 14 as to be higher than the fregquency (3 MHz)
of the clock pulses superimposed on the respective colox

f 10 signals. In the illustrated instance, the sampling frequen-
cy empioyed is 28.636 MHz.’

The 3~bit digital signals outputted £from the
respective converters 81 to 83 are then supplied to the
associated memories 91 to 93, and the three bits of each of

15 the digital signals are stored in memory areas 9l1la, 91b and
91c of the respective memory 81, 92 or 93.

The color signals so stored are read out from the
associated memories 91 to 93 in response to the control
signal £ed from the control wunit 14, converted by the

20 converters 101 to 103 into respective analog signals which
are in turn outputted to the monitor television receiver
(not shown).

As hereinbefore described, the image signal

processing method according to the present invention is‘such
‘25 that the clock pulse;lare superimposed on the portions of
the image signal which are of a value substantially egqual to

the average 1level and are then sampled out at a timing
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vice. A connector 4 is adapted to be connected with an address bus and a
data bus of a personal conputer 3. The conposite video signal inputted
to the input terminal 2 is fed to a |lunfndhce signal separator 6 opera- ble
to separate signals froma |lum nance signal Y whichis in turn applied to a
col or difference signal denodul a-

20

25

smaller than the cycle of the clock pulses to provide the
image signal to be supplied to the external display device.
Accordingly, any intermediate gradation or color of the
original image can be faithfully reproduced.

Moreover, the image signal processor according to
the second embodiment of the present iﬁvention includes the
switching transistors operable to superimpose the clock
pulses on the portions of the image signal which are of a
value substantially equal to the average level and then to
digitize the image signal, and the threshold value of the
switching transistors need not be varied such as required
according to the conventional Dither method. Therefore,
faithful reproduction of the intermediate gradation or color
can be accomplished reliably.

Furthermore, the present invention does not
require any process hitherto needed to combine a plurality
of digitized images, and, therefore, the image signal
indicative of the still picture can be outputted on a
real-time basis.

The image signal processor according to the third
empbodiment of the present invention is so designed that the
portions of the image signal indicative of the still picture
which are of a value substantially equal to the average
level of the image signal are superimposed with the clock
pulses and are then .émplified by direct current and the
amplified signal is subsequently sampled out at a timing

smaller than the cycle of the clock pulses and then
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;br 7 for providing B-Y, RY and GY color difference signals. The
| um nance signal Y fromthe |um nance signal separator 6 and the three
color difference signals fromthe col or-dggference signal denodul ator 7 are
sub- sequently fed to a color difference/primary color con- verter 8
operable to convert the color difference signals into three primary col or
signals, that is, B, Rand G signals, which are representative of the three
pri mary col or sorblarged ethtamdteedngithd wigrly fof ostergoal $n the memory
means. According to this embodiment of the present inven-
tion, since the resolving power of that portion where the
clock pulses are superimposed 1is substantially increased
5 and, therefore, the number of bits of the converters and
that of memories need not be increased in order to increase
the resolving power. Thus, the use of the memory unit of
minimized memory capacity is sufficient for the intermediate
gradation and intermediate color inherent in the original
10 image to be faithfully reproduced.
C-a. Still Picture Data Writing (Modification 1};

Referring to Figs. 14 and 15 which illustrate the
circuit block diagram of a modified form of the image signal
processor and respective waveforms of various signals

135 appearing_.in the circuit of Fig. 14, the image signal
processor shown therein basically comprises a converter unit
1 operable to modulate the composite color video signal into
color difference signals and also to modulate or matrix
those color difference signals and the composite color video
20 signal to provide primary color signals on which components

of a carrier color signal of 3.58 MHz are superimposed;

rst to third analog-to-digital converter 81, 82 and 83

=

£
which work as digitizing circuits for digitizing the outputs
from the conVertér gnit 1 at a  predetermined threshold
25 level; a clock pulse-generating unit 30 for providing clock
pulses synchronized with a color burst signal, included in

the composite color video signal and having a fregquency
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are in turn supplied to a field nenory device 9 in which the primary col or
signals are digitized for storing therein in the formof a still picture
corresponding to one field. The field memyLy device 9 includes three field
mem ories 10, 11 and 12 for the respectivé B, R and G signals. Each of the
field nenories 10 to 15 enploy a serial access input and output system
Each of the field neno- ries 10 to 15 is of a nenory construction havi ng

320

15

20

25

n-times {n being a positive integer not smaller than 2} the
frequency of the color burst signal; and first to third
memories 10, 11 and 12 adapted to receive the clock pulses
from the clock pulse generating unit 30 as sampling clock
pulses for sampling and storing respective outputs from the
first to third converters 81 to 83.

The converter unit 1 comprises a Y/C separator 6
for separating the color signals from the composite color
video signal applied to the input terminal 2; a' color
difference signal demodulator 7 for demodulating from the
color signals, fed from the Y/C separator 6, color differ-
ence signals B-Y, R-Y and G-Y of respective waveforms shown
by (¢}, (d4d) and (e) in Fig. 15; a fourth transistor TR4d for
inverting and amplifying the composite color video signal to
such a waveform as shown by {(b) in Fig. 15; and a converter
8 having first to third transistors TRa, TRb and TRc and
operable to modulate or matrix the color difference signals
B~Y¥, R-Y and G-Y, fed from the demodulator 7, and the
composite color video signal which has been inverted by the
transistor TR4, thereby to provide respective negative
primary color signals B, R and G whicﬁ have been superim-

posed with the components of the carrier color signal of

3.58 MH=z.

The first to third transistors TRa to TRc forming
the color difference/primary color converter 8 have their
bases, to which the color difference signals B-¥Y, R-Y and

G-Y are applied, respectively, and their emitters to which
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rows by 700 colums, a nenory area having a sufficient size acconmodate one
picture, a one-line buffer mem ory area and a row address counter. \Wen
these field nenories 10 to 12 applied w-tilgsa serial clock signal (as wll

be described later) are increnentally shifted by a nenory cell in a

parall el direction parallel to the col- ums and, are applied with an

I ncrenment pul se signal, one line shifted in a parallel direction parallel

to the row Fdrheg henperpedecompbkétdesoliont ivdrdesd simngleisrapglied. These

15

20

25

transistors TRa to TRC output the respective primary color
signals B, R and G which have been superimposed with the
carrier color signal components.

Unlike the embodiments shown in and described with
reference to Figs. 6 to 13 and what has been disclosed in
each of the Japanese Patent Applications No.651-38968 and
No.61-272123, in the image signal processor according to the
modification now under discussion the carrier color signal
of 3.58 MHz included in the composite color video signal is
used as the clock pulses, without the image signal superim-
posed with the clock pulses, while the use has been made of
the converter 8 for providing the pfimaiy color signal on
which the carrier color signal components have been superim-
posed.

With the above described construction, any struc-
ture required to superimpose the clock pulse is not required
and, therefore, the image signal processor can be advanta-
geously simplified. Moreover, since the composite color
video signal can be applied direct to the emitters of the
transistors TRa to TRc without being paésed through the Y/C
separator, the frequency characteristic of the luminance
signal can be improved, as compared with the case in which
the ¥Y/C separation is carried out, thereby accomplishing a
high gquality picture ‘reproduction.

The luminance signal emerging from the Y/C separé-

tor & is supplied to the sync separator 13 by which

—_—
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enbodi nent of the present invention, each nmenory cell of each of the field
menories 10 to 15 is assuned to be capable of storing one bit. The
conposite video signal applied to the inpy ter- mnal 2 is also supplied
to a sync separator 13 operable for separating horizontal and vertical
synchroni zing signals fromthe conposite video signal. The outputs fromthe
sync separator 13 is supplied to the color dif- ference signal denodul ator

7 for clanping,PHr8h$2ih® @signals are separated from the luminance

LTS
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signal. The éynchrdnizing signals are then applied to a
control unit'(not shown) so that the A/D converters 81 to
83, the memories 10 to 12 and the D/A converter 101 to 103
can be controlled by the control unit.

The first to third A/D converters 81 to 83 work to
convert the primary color signals B, R and G, which have
been superimposed with the carrier color signal components,
into respective digitized signals in a manner which will now
be described..

Figs. 16 and 17 illustrate waveforms uéed to.
explain how each of the primary color signals, for example,
the blue color signal, with the carrier color signal compo-
nent superimposed thereon is digitized by the analog~to-dig-
ital converter 81. When the blue color éignal with the .
carrier color signal component superimposed thereon, having
such a waveform as shown by {A) in Fig. 16, is supplied to

the associated A/D converter 81 having a predetermined

-~
-

threshold level as indicated in Fig. "3, the converter 81
operates to invert the input signal of higher level than the
threshold level into a'low level signai and also to invert
the input signal of lower level than the threshold level
into a high level signal. Accordingly, when the input
signal such as shown by the waveform (A) in Fig. 16 é.s
inputted to the assoc¢iated converter 81, the latter outputs

the digitized signal of a waveform shown by (B) in Fig. 16.
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WRI TE-IN control circuit 14. The vertical synchroniz- ing signal separated
fromthe conposite video signal by the sync separator 13 is also applied to

a-contr ol

signal generator 15 as will be désecribed | ater. The WRI TE-I N

control circuit 14 is adapted to re- ceive clock signal through a divider
17 whi ch has been

15

20

25

Fig. 17 illustrates, on an enlarged scale, a
portion of the waveform (A) of Fig. 16 in the vicinity of
the threshold level and also a portion of the waveform (B)
of Fig. 16 corresponding to that portion of the waveform {A)
shown in Fig. 17. 2As can be readily understood from the
waveforms (A) and (B) shown in Fig. 17, if the higher 1level
portion of the blue color signal represents 5 vellow color
and the lower level portion of the same blue color signal
represents a cyan color, the yellow and cyan colors alter-
nate during a pericd in which the level of the blue color
signal changes from the higher leygl down to the lower level
relative to the predetermined threéhold level, thereby
representing a color intermediate between the yellow and
cyan colors. In this example, since the pulse width (dﬁty
ratio).of the carrier color signal éomponent, which is used
as the clock pulses, during one cycle thereof progressively
varies (varies in a direction in which the pulse width is
reduced, in the case of the waveform {B) shown in.FingA),
with respect to the threshold 1level, the intermediate
gradation correspondingly varies.

In this way, based on the brimary color signal
with the carrier color signal component superimposed there-
on, a so-called quasi-intermediate color can be formed. .

On the other hand, the clock éulse generating unit
30 comprises a fifth.£ransistor TRe operable to shape the
color burst signal supplied from the demodulator 7, and a

PLL circuit for generating clock pulses synchronized with

—————
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generated froma WRITE-IN cl ock signal oscillator 16 having an oscillating
frequency of, for exanple, 28.636 MHz The WRITE-IN control circuit 14 is
‘operable to synthesize a plurality of WRI & LN control signals on the basis
of the synchronizing signals, outputted fromthe sync separator 13 and the
cl ock signal generated fromthe clock signal oscillator 16. These WRI TE-I N
control signals are supplied to the field nmenory device 9 through a

READ- QUT/ WRI TETEeN simalped ekcedicor burst signal and having a freguency four

times the frequency of the color burst signal, that is,
14.32 MHz (=3.58 x 4). This PLL circuit includes a voltage
controlled oscillator (VCO) 36 capable of generating clock
5 pulses having a frequency which is four times the frequency
of the color burst signal, a divider 34 for dividing the
frequency of the output from the oscillator 36 by 4, and a
phase comparator 32 for comparing the phase of the output
from the divider 34 with that of the color burst signal and
10 for applying to the voltage controlled oscillator 36 an
error voltage which corresponds to the difference in phase
between the output from the divider 34 and the color burst
signal.
Each of the memories 10 to 12 is operable to
15 sample out and store the digitized signal from the associat-
ed A/D converter with the clock pulses from the generating
unit 30 used as sampling clock pulses.
The digitized signals read out from-the respective
memories 10 to 12 are, after having been converted into tlie
20 analog signals by the associated digital-to-analog convert-
ers 101 to 103, supplied to the externai display device {not
shown) such as, for example, a monitor television receiver
or the personal computer 3.
The sampliné clock pulses supplied to each of the
25 memories 10 to 12 are syn_chronized with the color burst
signal and, hence, the carrier color signal components of

3.58 ™MHz used as the clock pulses superlmposed on the
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switch SW. The B, R and G signals outputted fromthe color converter 8 are
digitized and witten in the field nenory 9 on the basis of the WRITE-IN
control sig- nals. The details of the WRITE-IN operation will be described
later. B. Still Picture Data Readi ng The-s$8tem.1 has an address bus Bl and
a data bus B2 adapted for being, connected with the address bus and the
data bus of the personal conputer 3 through the

primary color signal outputted from the converter unit 1.
Therefore, interference fringes resulting from a beat
component occurring as a result of the difference between
the image signal and the carrier color signal components are
5 stabilized and, therefore, the'still pilcture reproduced can
be comfortable to look. Moreover, since the frequency of
the sampling clock puises is made to be an inreger multiple

of the frequency of the carrier color signal components,

"

that is, that of the color burst signal, the interference
10 fringes are completely regularly 1lined up in a direction
longitudinally of the television screen, the still picture

so reproduced thereon can be more comfortable to look.
According te the modified form of the image signal
processor described above, since the primary color signals
15 which have been superimposed with the carrier color signal
components are digitized at respective portions in the
- vicinity of the threshold levels, the number of bits of the

converters and that of memories need not e increased in

-
TN

order to increase the resolving power. Thus, the use of the
20 memory unit of minimized memory capacity is sufficient for
the intermediate gradation and intermediate color inherent

in the original image to be faithfully reproduced.
Moreover, since, when the primary color siénals
having the carrier <color signal components superimposed
25 thereon are to be fermed, the composite color wvideo signal
can be applied direct without being passed through the Y/C

separator, the quality of the still picture reproduced can
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connector 4. ‘Qutput signals fromthe personal conputer 3 are supplied

t hrough the respective buses Bl and B2 to a READ-QUT control circuit 18 and
also to the control signal generator 15. The READ-OUT control circuit 18 is
al so adapted to receive a clock signal fr¥nthe personal conputer 3 via the
connector 4 having a frequency of, for exanple, 4 Mz which is. used within

the domai n of the personal conputer 3. The READ- QUT control circuit 18 is

operable to nt hesi ze lu
P %/e lmproveadp as compared with the case in which the Y/C

separation is carried out.
C-b. Still Picture Data Writing (Modification 2):
Referring to Figs. 18 and 19 which illustrate the"
5 circuit block diagram of another modified form of the image
signal processor and respective waveforms of various signals
appeaiing in the circuit of Fig. 18, the image signal
processor shown therein comprises a clock pulse generator 40
including a control unit 42 for generating second clock
10 pulses of 14.318 MHz in frequgﬁcy which are used as the
sampling clock pulses to be applied to the memories 10 to 12
and also for generating clock pulses to be applied to the
A/D converters 8l to 83 in a manner as will be described
later, and a 1/4 divider 44 for dividing the fregquency
15 {14.318 MHz) of the second clock pulses by 4 to provide
first clock pulses having a frequency of 3.58 MHz, the
waveform of said first clock pulses'being shown by {c) in
Fig. Therefore, the second clock pulses are synchronized
with the first clock pulses and has a frequency n (n being a
20 positive integer not smaller than 2. For example, n is 4 in
this illustrated instance.) times the frequency of the first
clock pulses.
Reference numeral 46 represents a clock pdlse
superimposing circuit -5 for superimposing the first clock
25 pulses, supplied fror;x the divider 44 of the clock pulse
generating unit 40, on the luminance signal Y thereby to

provide a superimposed lumlnance s;gnal. This superimposing
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rality of READ-OUT control signals on the basis of the outputs fromthe
personal conputer 3 and the clock signal. These READ- QUT control signals
are supplied to the field nmenory device 9 through a READ-OQUT/- WRI TE-IN
mode sel ector switch SW. Wen these READ*GUT contr ol signals are supplied
to the field menory device 9, B, Rand G color data stored in the
respective field nenories 10 to 12 associ- ated respectively with the B, R

and G S|gnalsa@§%&§% 5 together with the color difference/primary color

10

15

20

25

converter 8, which operates to add the color difference
signals B-Y, R-Y and G-Y to the superimposed luminance
signal, and the A/D converter 81 to 82 operable to provide
the respective digitized signals, form a quasi-intermediate
color generating means. The waveform of the superimposed
luminance signal generated from the superimposing circuit 46
is illustrated by {d) in Fig. 19 while the luminance signal
supplied to the superimposing circuit 46 is illustrated by
{b) in Fig. 19. Alsoc, one of the color difference signals,
for example, the color difference signal B-Y is shown by (a)
in Fig. 19, and one of the digitized signals, for example,
the digitized signal emerging from the A/D converter 81 is
shown by (e) in Fig. 19.

The clock pulse superimposing circuit 46 comprises
a transistor TRg having its base to which the f£irst clock
pulses are applied, a variable resistor VRx for adjusting
the level of the first clock pulses outputted £from the
transistor TRE, a DC inhibiting capacitor Cx for cutting off
a DC component of the first clock pulses, and a transistor
TREf having its base to which the 1luminance signal Y is
applied, said transistor TRf being operable o superimpose
the first clock pulses, applied to the emitter thereof, on
the luminance signal. Y. The DC inhibiting capacitor Cx
plays a role of impioving the frequency characteristic of

the image signal. More specifically, the DC inhibiting

B

d
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due_ntially outputted to a primary color signal selector switch SW. The

primary col or
control signa

signal selector switch SW2 is controlled by a switching
sup- plied fromthe personal conmputer 3 to sequentially out-

put blue color data, red tolor data and~gftée color data to a
serial/parallel converter 19 in a specific order, for

10

15

20

25

TRf. Accordingly, if the capacitance of the capacitor Cx is
reduced, a hiéh frequency region of the image signal will be
enhanced as much as to result in the highlighting of the
color of intermediate gradation where a considerable change
in picture takes place, thereEy to improve the quality of
the still picture being reproduced.

The color difference/primary c¢olor converter 8
includes the first, second and third transistors TRa, TRb
and TRc having their bases to which the respective color
difference signals are applied, and also their emitters to
which the superimposed 1luminance signal, that 1is, the
luminance signal having the first clock pulses superimposed
thereon, is applied. These transistors TRa to TRc have
their collectors from which respective added signals in
which the superimposed luminance signal and the color
difference signals are summed together are outputted.

When the added signals from the converter 8 are
inputted to the respective A/D converters "8l to 83, the
added signa;s are converted by the converterg 81 to 83 into
respective'digitized signals of a waveform shown by (e) in
Fig. 19. |

The memories 10 to 12 and the D/A converters 101
to 103 operate in respective manners similar to that de-
scribed in connection with the previous modified form of the

image signal processor shown in and described with reference

to Fig. 14.

T—
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REPLACEMENT SHEET 23 SEP 1997 - 9- exanple, in the order specified above.
The serial/parallel converter 19-is operable to con- vert each of the color
data into respective parallel data which is in turn outputted to the

per senal

conputer 3 through the data bus 82 for the storage in a graphic

nmenmory (not shown) built in the personal conputer 3.
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The image signal processor of the construction
described heréinabove with reference to Fig. 18 operates in
the following manner. For the purpose of simplification,
reference will be made only to the color difference signal
B-Y in describing the operation of the image signal proces-
sor, it being, however, to be noted that the following
description can be equally applicable to the other color
difference signals R~Y and G-Y.

The color difference signal B-Y outputted from the
demodulator 7 has a waveform shown by (a) in Fig. 18 and is
applied to the base of the transistor TRa.

On the other hand, the second clock pulses from
the control unit 42 are divided by the divider 44 to provide
the first clock pulsés of the waveform shown by (c) in Fig.
19. The first clock pulses emerging from the divider 44 are
supplied to the emitter of the transistor TRf through the
base-emitter path of the transistor TRg and then through the
DC inhibiting capacitor Cx, said transistor "TRf having its
base to which the luminance signal qf the waveform shown by
(b)-in Fig. 19 is applied. Therefore, from the collector of
the transistor TRE does the superimposed luminance signal
emerge, said éuperimposed luminance signal having the
waveform shown by {(d) in Fig. 19. This superimpésed
luminance signal so outputted from the transistor TRf is in
turn supplied to the"emitter of the transistor TRa of the

color converter 8.

e
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After the imge signal is stored in the graphic nenory in the manner

descri bed herei nabove, the inage can be processed by operating the personal
conputer 3 in the usual manner well known to those skilled in the art. FIG
2 illustrates a timng chart used to expl®®n-the operation of the field
menory device 9. FIG 2(1) illus- trates a waveformof a portion of the
conposite video signal corresponding to one horizontal scanning period 1H

A tinme span between tinin%.to and timng tl repre- ,
_ Since the coloX difference signal B-Y and the

superimposed luminance signal Y are summed together by the

- transistor TRa, the transistor TRa outputs from its collec-

tor the blue color signal B on which the clock pulses have

5 been superimposed. This blue color signal B is then digi-

tized by the associated A/D converter 81 into the digitized

signal having the waveform (e) shown in Fig. 19.

Fig. 20 illustraté waveforms used to explain how

; the blue color signal, with the clock pulses superimposed

10 thereon is digitized by the analog-to-digital converter 81.

When the blue color signal on which the clock pulses have

been superimposed thereon as shown by the waveform (a) in:

Fig. 20 is supplied to the A/D converter 81 having a prede-

termined threshold 1level as indicated in Fig. 20, the

15 converter 8l operates to invert the input signal of higher

level than the threshold level into a low level signal and

also to invert the input signal of lower level than the

thresﬁold level into a high level signal. Accordingly, when

the input signal such as shown by .the waveform {a) in Fig.

20 20 is inputted to the converter 81, the latter outputs the
digitized signal of the waveform (b) shown in Fig. 20.

Fig. 21 1illustrates, on an enlarged scale, a

portion of the waveform {a) of Fig. 20 in the vicinity of

the threshold 1evei and also a portion of the waveform (b)

25 of Fig. 20 corresponding to that portion of the waveform {(a)

shown in Fig. 21. As can be readily understood from the

waveforms (a) and (a) shown in Fig. 21, if the higher level
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sents a horizontal blanking period, and a tine span T1 between timng tl
and timng t2 represents a duration of a video signal carrying picture

| nformati on.

(See, FIG 2(2)). Inthe illystrated instance, a serial clock’

signal SC, shown in FIG 2(3), is applied to the field nenory device 9 to
whi ch the conposite video signal of the waveform described above is
supplied. Therefore, dur- ing a WRITE-IN period Tw within the duration TI

of the video ggnalon tHE 2R8I qgvd 881 8FIRAlgHaS digbtégeHEaNd yellow color

W
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20

and the lowef'level portion of the same blue color signal
represents a cyan color, the yellow and cyan colors alter-
nate during a period in which the level of the blue color
signal changes from the higher level down to the lower level
relative to the predetermined threshold 1level, thereby
representing a color intermediate between the yellow and
cyan colors. In this example, since the pulse width (duty
ratio) of the carrier color signal component, which is used
as the clock pulses, during one cycle thereof progressively
varies (varies in a direction in which the pulse width is
reduced, in the case of the waveform (b) shown in Fig. 21),
with respect to the threshold level, the Iintermediate
gradation correspondingly varies.

The second clock pulses emerging from the control
unit 42 are supplied not only to the divider 44, but also to
the memories 10 to 12 as the respective sampling clock
pulses. In response to the sampling clock pulses, the
memories 10 to 12 stores and process the respective outputs

from the A/D converters 81 to 83. The color signals stored

‘in the associated memories 10 to 12 are, in response to the

control signal from the control unit 42, outputted to the
associated D/A converters 101 to 103 from which the analog
signals are outputted to the external display device for the
reproduction on a screen of the cathode ray tube.

In the modification shown in and described with

reference to Fig. 18, since the the sampling clock pulses
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witten in the field menory device 9 in the formof serial data.

. Herei nafter,

t he READ- QUT operation of the field nmenory device 9 wll be

descri bed. The B, R and G col or data Wflt% i.e., stored, in the field

menory device 9 are supplied to the perscﬂt

conputer 3 through the data

bus B2. The B, R and G color data witten-i.n the respective field menories
10 to 12 associ- ated respectively with the B, R and G signals are se-

15

20

25

supplied to the memories 10 to 12 and the first clock pulses
to be superimbosed on the luminance signal are synchronized
with each other, any possible interference fringe which
would appear on the television screen as a result of a beat
component between the luminance signal and the clock pulses
can be advantageously stabilized. In addition, since the
sa.rnpling clock pulses are so selected as to have a frequency
four times the frequency of the first clock pulses, the
interference fringes will be lined up in a direction longi-.
tudinally of the screen, permitting the reproduced still
picture to be comfortably viewed.

It is to be noted that the inversion of the phase
of the clock pulses for each horizontal scanning line may
render the interference fringes to be arranged in a grid
shape to permit the more comfortable viewing of the still
picture reproduced.

Even the image signal processor shown in and
described with reference to Fig. 18 can bring about such
advantages and effects as hereinbefore described in connec-
tion with any one of 'the 'foregoing embodiment.

Although the pfesent invention has £fully been
described in connection with the preferred embodiments
thereof with reference to the accompanying drawings, it is
to be noted that wvarious changes and modifications are
apparent to those skilled in the art. Such changes and
modifications are to be understood as included within the

scope of the present lnventlon unless they depart therefrom.
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'E:]uentially switched by the selector switch SW2 in order of blue color data

fol lowed hy. the red col LQbs | QRS kMK eenRsRol faséladgzaardz are in
Jurn out p%f\;’tsé%l’alf (%urtc’%eéngg‘{egpgﬁlﬁ%c f q[he'"b"e‘r'sonal conput er 3 after havi-Ag BEER=—

converted by the serial/parallel conveg into parallel color data.
More specifically, when the data wi tt{a@ﬂ'@&@rﬂmm,ﬂ nory device 9 are
to be read out, the converter 19 conver X lally supplied from
the field nenory 10 for thé"B signal, fromthe very *

/[2’. +Amended} An image signal processor comprising fwhieh
conprisesy:

423 converting meané for demodulating a composite- color
video signal into color difference signals and for matrixing the
dif_terence signals with thel composite color video signal so as to
cause the color difference signals to be converted intc respective
primary color signals having - carrier. color signal components
superimposed thereon;

a digitizing circuit for digitizing an output from {-‘eh-e}
said converting means at a peedstormired threshold level;

. a clock pulse generating circuit for generating clock
pulses synchronized with a color burst signal included in the
composite color video signal and having a freguency n times tﬁe
frequency of the color burst signal, wherein n represeﬁts a
positive integer not sma_ller than 2; and

' £3} memory means for sampling and storing an output from

t&he¥ said digitizing circuit when the clock pulses from f£ke} said

clock pulse generating circuit are applied as sampling clock
pulses. .
_2,,2/. {imendedy An image signal processor fehich—compricest

comprising:

. f&}t clock pulse generating mear';s for generating first
clock pulses and also for generating ‘second clock pulses
synchronized with the first clock pulses and having a frequency n
times the frequency of the first clock pulses, wherein n represents

a positive integer not smaller than 2;

£} quasi-intermediate color generating means for
This Sheet Has Been Re

AR

laced i , .
ill superimposing the first clock pulses on a given image signal to

provide a superimnposed image signal and also for digitizing the
superimposed image signal to provide a digitized signal; and

423 menory means.for sanpling and storing the digitized
signal from $%he} said quasi-intermediate color generating means
when the second clock pulses from {ihe} said clock Pulse generating

means are applied as sampling clock pulses.
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4. {Twiece—Amended} An image signal processor comprising:

quasi-intermediate color generating means{—responsive—te—the:

=] 2 3 1 X
-~ 3%} PR~y N g N Ny S Fodal -—a Nl el 7

superimposing clock signals on a luminance signal;

a clock pulse superimposing circuit having a direct current
inhibiting means for cutting off a direct current component

’
£ ~a o

contained in the clock pulses ux
maratis eanst; and
a matrix circuit for summing the superimposed luminance signal

and color difference signals together to provide an added output.

An image signal processor comprising:

a direct current amplifier for receiving an image signal
descriptive of a still picture and clock pulses, a direct current
component of said clock pulses having been cut off previously, and
operable to superimpose said clock pulses on a portion of the image
signal;

an znalog-to-digital convercter for sampling an'output from
said direct currgnt'amplifier ciréuit at a timing smaller than the
cycle of the clock pulses and thereafter converting the sampled
ocutput into a digital signal; and

memory means for storing the digital signal outputted from

‘said converter circuiti—and
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field menory 10 have been read out in this manner, 8-bit data are read out
fromthe very beginning of the field nenory 11 for the R signal ﬁ%’?i mlarly,
8- bit dat sivasienall EachperntPatanbdpdlivatiper y SHARGIKARSHYT S0 1SHe F3°B1 B%3EndYy 12 for
the Gsignal. After all of the color data stored in the field nenory device
9 have been co etely read out in this way, the reading of one st3dll
picture i s com JpletfedTheStvage Giglal processvermsugliympdi in ad adm Ay hEHr Eher

reason for the enplogynment of such a reading nethod is
comprising:

an analog~-to-digital converting circuit for digitizing

the added output.

G #. +Rmemded> An image signal processor as in claim 2,
wherein:

said first clock pulses are superimposed on a portion of said

given image signal, said portion being substantially equal to

an average level of

said given image signal.

7 =—30. An image signal processor as in claim #, wherein said

direct current inhibiting means comprises a capacitor.

8 ==13. An image signal processor as in claim ¥, wherein said
clock pulse superimposing circuit further includes:

a transistor having a base to which a luminance signal is
applied and to which the clock pulses are applied through the
direct current inhibiting means, said transistor having a collector
from which a superimposed luminance signal wﬂich corresponds to the

luminance signal superimposed with the clock pulses is outputted.

912, An image signal processor as in claim A, wherein:

said portion of said image signal, upon which said clock

pulses are superimposed, being substantially equal to {has—a—catee—
o Sredmd ~an average level of said image signal:

g
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because the data bus in the personal conputer 3 has only an 8-bit capacity.
FIG 4 illustrates a timng chart used to explain the principle of
operation of the systemin the illustrated instance. Referring to FIG 4 in
conbination with FIGS. | to 3, the operarié?l of the selector switch SW
now be described. The sel ection between the READ- QUT node and the

VWRI TE-I N node of the image signal processor 1 is

wi |

—~

10

15

ABSTRACT

An image signal processor which comprises a memory
device (9) for storing an image signal representative of a
picture during one field period} an operatingunit (18) .for
generating a READ-OUT command necessary to read out conténts
stored in the memory device from the memory device; a
selector (SW 1) for selectively sw1tch.mg the memory device (9) between
a WRITE-IN READY condition and a READ-OUT READY condition;
and a switching control unit (15} for generating a control signal
necessary to control the switching operation of the
selector (SW 1). The switching control unit is adapted to receive
the READ-OUT command and .a vertical synchronizing signal
included in a composite video signal. The selector performs
the switching operation in synchronism with thHe initial
vertical synchronizing signal applied immediately after the
READ-OUT command has been inputted.

(Fig. 1)

—
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acconpl i shed by the selector switch SWL. Mre specif- icallyg the .
WK 171

selector swwtch SWM is in a position for setting the procesgﬁ €@§2H2g1
VWRI'TE- I N node, the WRITE-IN control signals outputted from the N
control circuit 14 are supplied to the field nenory device 9. Cn t he ot her

hand, when the selector switch SW is noved to set the processor in the
READ- QUT node (on the side of the personal com puter 3), the READ OQUT
signals outputted fromthe
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READClJT control circuit 18 are supplied to the field menor \SHRRR de.0. Wien2/15
the selector switch SW is in a position for setting the prd€essddsrlsnhe
READ- QUT node, the READ-OUT control circuit 18 supplies six types of

READ- QUT control signals including, for exanple, a READ- OQUT/WRI TE-I N

operation control signal RAS, the previously nentioned serial clock signal

SC, a refresh control signal REF, an enable signal WE, an
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i ncrement signal INC and a row reset signal RCR, as shown Buampgmalks (1) to3/1:
(6) in FIG 5, respectively, to the field nenory device 9 tdgeQugioraiShI
selector switch SWL so that the data stored in the field nenory device 9

can be read out therefrom By way of exanple, during a period between
tinme ts
Frg. 4 2
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and tinme tn shown in FIG 5, the red color data for eachgghibl xpRGture are 4/1°5
read out fromthe field menory 11 for the R signal. Duripgse pegisaghbet ween
time ta and tine tb, the red data for one row are serially read out in

response to the serial clock signal SC and the refresh control signal REF.

The switching operation of the selector switch SW is controlled by a

switching control signal A outputted fromthe control signal generator 15.

More specifically,
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nal

generator 15.

t he personal

per sonal
when

V outputted fromthe sync separator 13 is applied to the ggaRpoOR.®.gnal 6/
(See the waveform (2) shown in FIG 4). Assum n@atdateaordumshI
processor 1 is set in the WRITE- IN node, and in the event that a conmmand
necessary to set the processor 1 in the READ-CQUT node is gener- ated from
conputer 3, a high level control signal Dis supplied fromthe
conput er 3_2; the_control signal generator 15. By way of exanple,
/ .
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the control signal Dis rendered to be in a high level stateSBARR KiKe tO 7/1
as shown by the waveform.(1) in FIG -4, the sw tching controfassi:gh476AShE

set" to a high level state in response to the set-up of one of the vertical
synchroni zi ng pul ses V, which has been applied imre- diately after the

set-up of the control signal D to the hi gh | evel state, and the high | evel
state of the switching control signal &Ebsequently mai nt ai ned. As the
switching control signal Ais set tothT gT
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| evel state, the selector switch SW is brought in posi- | t he
processor 1 in the READ-OQUT node, thereby permtting the d . |@4§
nenories 10 to 12 to be read out sequentially. Mre speC|f|caIIy

period froma tinme t2 to atine t3 shown in FIG 4, the blue color data are
first supplied to the personal com '
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-"12 - puter 3. During a subsequent period fromthe time t3SEARR Eq-Be 14, 9/15
and. during a period fromthe tinme t4 to atinme t5, the red E¥tesr 64245350hd

the green color data are suc- cessively and sequentially supplied to the
personal com puter 3, respectively. In this way, at the tinmne tS, the stil
picture data for one still picture which have been wit- ten in the field

menory device 9 are conpletely read out fromthe field nenory device 9 and
transferred to

Fig. I3
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t he personal conputer 3. As herei nabove described, the sw tSHARE kKekKween 10/1
the WRIT -1 N and READ- QUT nodes can be accom plished when Cehe: @397618hI

signal Dtransmtted fromthe personal conputer 3 is brought in a high

| evel state. The effective timng of this switching is synchronized with

the set-up of one of the vertical synchronizing pul ses which is applied

I mredi ately after the control signal D has been brought in the high |evel

state. Specificall .
P Fig. 14
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the switching into the READ-OUT node is carried out during §A§8é§%§§§h_ 11715
bl anki ng period TB as shown in the waveform (7) in FIG 4. Tﬁ%n

conpl etion of the read-out of the imge signal, the personal conputer 3
causes the control signal Dto be alowlevel at atinme t6 wherefore the
swi tching control signal A which is an output fromthe control signa

generator 15, is in alowlevel state in response to the set-up of another
one of the vertical synchronizing

Frg.l15

(A)  Composite Color
Video Signal

(B) Inverted Composite
Color Video Signal

{CQ)  B-Y Signal ’U_I_J_\ﬁ’
I

(D) R-Y Signal

(E) G-Y Signal [

(F) B With Carrier, WW

(G) R with Carrier WWM
(H) G With Carrier WW | \}WWW
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pul ses V which is applied i mmediately thereafter, i.e., at as#ARE K4Kshown 12/1

in FIG 7, and cause the selector switch SWL to set the proceseoré4976nShine
WRI TE-IN node. It is to be noted that the time t7 is inmediately after the
color data in the field nenory device 9 have been read out fromthe field
menory device 9, and no data is witten in the field nenory device 9.
Accordingly, after the tinme t7, the image signal subsequently inputted can
be witten again in the field nmenory device 9 in the

Fig. 16
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one picture is determned by the timng at which the contsahre gnal. D from14/15
the personal conputer 3 is brought in the high | evel stat€asdprea3761ShI .
specifically, since the start and end of the period during which the infor-
mation read-out is carried out lie within the tinme span between the

nei ghboring vertical blanking periods, a

Fig. /9
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SHARP K.K. 15/15
vai t time occurs before and after the read-out opera- tiong,ld aay7eagsnt,

in the illustrated instance, the tine required to conplete the information
rgad-out may be 0.2 second on an average. The tine required to conplete the
wite-in operation which takes place when the processor | is set in the

VWRI TE- I N node corresponds to one field period, that is, 1/60 second. As

her ei nbef ore descri bed, upon the conpletion of the read-out operation, the
processor 1 is

Fig. 20
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R@lPLmC@Q ﬁé“-\’/\ﬁl TE- | ﬁbnwe to permit the color data cé#%*égpbﬁaasng to
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b S, W@ s) diipiizndy *héOV@? |cal,blank|ng period. Accdr ‘Phérpersanal paged
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9 “ BACKGROUND OF THE INVENTION Fpaged to paged =

(Field of the Invention)
The present invention generally relates to an
- image signal processor and, more particularly, to the image
signal processor of a type used in connection with a video
output device such as, for example, television receiver set,
video tape player {VITR) or video camera for storing a video
signal outputted from the video output device and for
subsequently writing the stored’ video signal in a graphic
memory in a personal computer in the form of a still or
frozen picture.
(Description of the Prior Art)
With the advent of widespread use of semiconductor
memories, numerous image signal oprocessors of the type
. referred to above have been pvroposed and made commercially
available. When the image signal descriptive of one frozen
picture is read in the personal computer through the image
signal processor, an operatorzpﬁ_the personal computsr can
verform an image analysis of the frozen picture or an image
processing such as enlargement or reduction of the £rozen
picture, or extraction or highlighting of one or more
portions of the frozen.
According to the prior art, thé image signal
processor is provided with a memory device for the storage
of a digitized image signal. When a WRITE-IN control signal

~or a READ-OUT control sigral is supplied to the memory
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command requi
the col or datlaRE

accurately.

t he READ- QUT
being carrie
still picturgr

ontrol signal D into the-high—+tevet-state;

BLACEMSNRBHEETt © one still picture can be always.re
*, theé swiit ¢hi ng of the imge signaITh ke eﬁ%%
de1§a@%§eugglia |y acconplished with- out I Hs
Such as

ut Injthe prior &rt- processor. Ac
the video signal can be witten at a high

speed in the jgraphic nenory deygice built in the personal conputer.

device, the image signal can be inputted to or outputted
from the memory device, respectively.

Generally in the prior art image signal processor,
when the image signal stored in the memory device is desired
to be read out from the memory device far the transfer to
the personal computer, the following process takes place.
Specifically, after the image signal representative of .one
frozen picture has been written in the memory device in the
image signal processor, the image signal processor issues to
the personal computer a signa; notifying the personal com-
puter that the image signal has been stored in the memory
device. The personal computer subsequently interrogate the
image signal processor if the image signal stored in the
memory device can be read out from the memory device. The
image signal processor so interrogated then issues to the
personal éomputer a2 READY signal notifying the personal com-
puter that the image signal in the memory device-is ready to
be read out theréfrom. After this interrogation, the image
signal is transferred onto the personal computer. The image
signal so read out from the memory device is then stored in
an internal graphic memory in the personal computer.

According to the prior art, in order for the image
signal stored in the memory device to be transferred onto
the personal computer, a plurality of interrogations has to
be made between the image signal processor and the personal
computer, requiring a relatively long time to complete the

transfer of the image signal to the personal computer.
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As hereinbefo eRé%s‘\ﬁfMﬁBB,SﬂﬁﬁTt e i mage signal pro- cessor according to

t he present

i nyenlti on, when th

\1%

renory i s desired to be brought in the

READ- OQUT READY jcqndi{9ippC W98 s/ cendi tion can be acconplished nerely by
causing the opgrdting device t9 putput the READ-OQUT command. Accordingly, -
the necessity ¢f “freguent—rnterregati ons between the processor and the
operating devide that are required in the prior art pro- cessor can be

m ni m zed,

and the read-out operation of _
The prior art image signal oprocessor also has

another problem associated with the write-in operation of
the image signal. Specifically, when the frozen color
picture which is composed of, for example, red, green and

blue is desired to be reproduced in color as faithful as

-

possible to the color of the original video image, it is
generally recognized that a resolving power of at least 4 to
8 bits (16 to 256 colors) is required for each color of the
frozen color picture. This means that the memory device
should have a large memory capacity to store a number of
color image data. While the-price in the market of semi-
conductor memories is nowadays iowering because of the
mass-production, the memory device used in the image signal
processor is in practice composed of a number of memory
chips and, therefore, the increased number of the memory
chips may result not only in increase in cost of the image
signal processor, but also in increase in size of the image
signal processor and its associated circuit components.

On the other hand, in the £ield of facsimile
technology in which the input image signal is digitized to
provide a £frozen picture, a DITHER process 1is generally
used. according to the DITHER process, the input image
signal representative of the original image is inputted 'to a
comparator whose threshold value is variable stepwise so
that a plurality of digitized images of diiferent gradation

can be obtained. The digitized 1images of different

This Sheet Has Been Replaced -
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the menory can heRERACEMENDSHEET h hi gh speed. More- over, since the tining
agkmhlcr the swjt ¢hi ng BETWEEN - 14 - the WRITE-I N and READ- QUT nodes
takes place in g$yfc 'E%nggth t he vertical synchronizing signal and

wi t hout relyingjfo ngqlrringéa Jvhich_t‘pe_READ

gradation are then properly combined together to provide a
single frozen picture having a continuously varying grada-
tion.

However, this technigue has been found posing a
problem in that the use is-required of a circuit for varyving
the threshold value-which tends to make the image signal
processor as a whole bulky in size. Also, a process of
combining the digitized images together to provide the
single frozen picture is complicated, hampering a real-time
accomplishment of the process.

SUMMARY OF THE INVENTION

Accordingly, the present invention has Dbeen
devised with a view to substantially eliminating the above
discussed problems inherent in the prior art image signal
processors and has for its essential object to provide an
improved image signal processor of a type capable of trans-
ferring at high speed the image signal stored in the memory
device.

Another important object of the present invention
is to provide an. improved image signal processor of the type
referred to above which makes use of the memory device of
reduced memory capacity and which can provide a frozen color
picture substantially faithful in color to the color of an
original image.

A further object of the present invention is to

provide an improved image signal processor of the type

e
e
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OQUT conmmand

Is tr éﬁP§M@W[3HEETVideo signal corre- sponding to one field

period can be ways read out gcqurately. C. Still Picture Data Witing A
first embodine of1®nDEg&ggésigral processi ng according to the present

i nvention will jngw be de- scrilleq. Referring to FIG 6, a waveform (a)
shown t herei n rjepresents—that+—of |t he inEge signal carrying a still pic-

referred to above, which is simple in structure and capable
of providing the frozen picture of acceptable gradation.

In order to accomplish these objects, the present
invention provides an improved image signal processor which
comprises a memory means for storing an image signal repre-
sentative of a picture during one field period; an operating
means for generating a READ-OUT command necessary to read
out contents stored in the memory device f£rom the memory
device; "a switching means for selectively switching the
memory means between a WRITE-IN READY condition and a
READ-OUT READY condition; and a switching control means for
generating a control signal necessary to control the switch-
ing operation of the switching means. The switching control
means 1is adapted to receive the READ-OUT comman&. and a
vertical synchronizing signal included in a composite video
signal, and the switching means performs the switching
operation in synchronism with the initial vertical synchro-
nizing signal applied immediately after the READ-OUT command
has besn inputted.

Iin the image signal processor according to the
present invention, when the image signal stored in the
memory means is to be read out from the memory means by the
operating means, the READ-OUT command is supplied from' the
operating means to the switching control means. The switch-
ing control means is adapted to receive the vertical syn-
chronizing signal included in the composite video signal

supplied to the image signal processor. Accordingly, when
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ture, wherein a
signal. Those p
average | evel de
pul ses whose wgv fongng eE

superinposed wjtH the clock pul s¢

ted by the Cﬂai

S

S

wn tby (c)

iné

of the imge

~epiesents an average | evel
f@éﬁgé}éﬁﬂ RHEE ge signal which arelocated around the

nline A are superinposed with cl ock
|n FIG 6.

When the i mage signa
putted to a switching el enent

havi ng a t hreshol
a wave- form ad._shown by sign

valrte -egtrad t

) the average |evel,

al {d)

a digitized signal of

in FIG 6 can be obt ai ned.

the READ-OUT command is supplied from the operating means to

the switching control means, the control signal can be

outputted from the switching control means in synchronism

with the initial vertical synchronizing pulse applied

immediately after the REAP-OUT command has been inputted.

The control signal outputtea from the switching control

means in this way is applied to the switching means to

control the switching operation performed by the switching

means. In response to the control signal, the switching

means selectively bring the memory means into the WRITE-IN

READY condition and the READ-GUT READY conditien.
Accordingly, in the image signal processor accord-

ing to the present invention, it is possible to Selectively

bring the memory means into the WRITE-IN READY condition and

the READ-OUT READY condition in synchronism with the wverti-

Lo

cal synchronizing signal included in +the input composite

e

video signal by causing the operating means to apply the

READ-OUT command. Also, since the outputting of the READ-

OUT command from the operating means is sufiicient for the

memory means to- be brought into the READ-OUT READY condi-

tion, the image signal stored in the memory means can be
read out therefrom at high speed.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and £features of the

present invention will become <clear £from the following

description taken in conjunction with preferred embodiments

thereof with eference to the accompanving drawings, in
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For the purpose jo 0, ligitized signal obtained by inputting the
i mage signal, %E?ﬁgﬁjwhﬁs ﬂgﬁiTposed with the clock pulses, to the sane

switch- ing el e t is shown by}stgnal (b) in FIG 6. As can be understood

fromFIG 6, a poftibh DEC 998 i hape sign.?l_which is of a level higher than

the average lev¢l [repre- sents p pright region while a portion of the inmage
signal which isjof a Tever 1o  han the average | evel repre- sents a dark
region. On the ather hand. accordjng to the

which like parts are designated by like reference numerals

and in which:

Fig. 1 1is a schematic «circuit Dblock diagram
showing an image signal processor according to a £first
embodiment of the present invention;

Fig. 2 is a +timing chart used to explain the
operation of a field memory @evice used in the image signal
processor during the WRITE-IN mode;

Fig. 3 is a timing chart used to explain the
operation of the field memory device during the READ-QUT
mode;

Fig. 4 is a timing chart used to explain the
operation of a selector switch used in the image signal
Processor;

Fig. 5 is a timing chart illustrating a READ-OUT
control signal outputted £from a .READ-OUT control circuit
used in the image signal processor;

Fig. 6 is a schematic dilagram used to explain an
image signal processing method according to the present
invention;

Fig. 7 is a schematic diagram used to explain a
different image signal processing method according to the
present invention;

Fig. 8 is a schematic diagram used for the purpose

comparison with the image signal processing method shown

0
Hh

any one of Figs. 6 and 7, in whicn the image signal is

g
o)

i

not superimposed with clock pulses;
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is presented in b} a

waveform (d), a p FREMCEﬂEWigH@E#h bright and dark regions alternates
finely, ' ~Of—t-RLEf

bright and dark rg-fagi - By wayl exanpl e, where the still picture inmge
:k’gﬂﬁgﬁhﬁpé, tHe region of internedi- ate gradations is

IS, di ate gradati ons shows up between the

shown in gray. Aljo--where_the irnpyt iﬁaﬁe’signal is a red color signal
the region of intjerme- diate gradatfions is represented by a repetition of

red and bl ack col ors—amt-+s—~theregfiore, represented by a brown

Fig. 9 is a schematic circuit Dblock diagram
showing the image signal processor according to a second
embodiment of the present invention;

Fig..lo is a circuit diagram showing the details
of an intermediate gradation generator uUsed in the image
signal processor of Fig. 9;

Fig. 11 1is a schematic circuit block diagram
showing the image signal processor accordihg to a third
embodiment of the present invention;

Fig. 12 is a circult diagram showing the details
of the intermediate gradation generator used in the image
signal processor of Fig. 11;

Fig. 13 is a diagram showing waveforms of various
signals appearing in the circuit shown in Fig. 12;

Fig. 14 is a schematic circuit block diagram
showing a modified form of the image signal processor;

Fig. 15 is a diagram showing waveforms of various
signals appearing in the circuit of Fig. 14;

Fig. 16 is a diagram showing waveforms of input
and output signals of an analog-to-digital converter used in
the circuit of Fig. 14;

Fig. 17 is a diagram, on a partially enlarged
scale, of a portion of the waveform shown in Fig. 16;

Fig. 18 is a diagram showing a further modified

form of the image signal processor;

Fig. 19 is a diagram showing waveforms of various

signals appearing in the circuit of Fig. 18;
as Been Re
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col or whi ch
color. The r
pul ses super
descri bed.

or between the red color and the bl ack

giRERLAGEMENTeBHERT 4t e gradation is attributable to the clock
ifmf{ posed onTtheli age signal in the manner as herei nabove

n qgeﬁtetwgbe fcregoingl ;f_the digitized signal of the

———— 4

rigs. 20 and 21 are diagrams respectively similar
to Figs. 16 and 17, but pertaining to the image signal
processor of Fig. 18;

DETAILED DESCRIPTION OF THE EMBODIMENTS

‘green. The primary color signals are in turn supplied to &

A. Still Picture Data Write/Read System:

Referring first to Fig. i, there is illustrated a
circuit block diagram of a still picture read/write system
1. The system 1 shown therein includes an input terminal 2
adapted to be connected with a video output device, for
example, a television receiver set or a video tape player,
and to which a composite wideo signal is applied from the
video output device, and a connector 4 adapted to be con-
nected with an address bus and a data bus of a personal
computer 3.

The composite video signal inputted to the input
terminal 2 is fed to a luminance signal separator 6 operable
to separate from a luminance signal Y which is in turn
applied to a color difference signal demodulator 7 to
provide B-Y, R-Y¥ and G-Y color difference signals. Both of
the luminance signal Y from the luminance signal separator 6
and the three c¢olor difference signals Zfrom the color
difference signal demodulator 7 are subsequently fed to a
color difference/primary color converter 8 operable to
convert the color difference signals into three primary
color signals, that is, B, R and G signals, which are

representative of the three primary colors, blue, red and

-
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waveform (d) sHowepLACHMERT SuEsy danpled at a timing shorter than the cycle
of, the clock pul | qtored in, for exanple, a sufficient nenory

devi ce hav-

digitized signgl
desired tine. I

in
di ate gradations can be read out at any
anot he#Oembodi ment of the method for the

ry capacijty to accommodate one still pic- ture, the
fgﬁg_?ﬂéci Gr

7 illustratés

present inventilon. According to the enbodi nrent shown in FIG 7. the inmge

si gnal havi

ng U'tinru: Sl

T O—-3or

field memory device 9 by which the primary coclor signals are
digitized for the storage therein in the form of a still
picture corresponding to one field.

The field memory device 9 includes three £ield
memories 10, 11 and 12 for the respective B, R and G sig-
nals, each of said field memories 10 to 12 employing a
serial access input and output system. Each of the field
memories 10 to 12 is of a memory construction having 320
rows by 700 columns, a memory area of a size enough to
accommodate one picture, a one-line bufifer memory -area and a
row address counter. Each of these field memories 10 to 12
when applied with a serial clock signal as will be described
later is incrementally shifted a memory cell in a direction
parallel to the columns and, when applied with an increment
pulse signal, shifted one line in a direction parallel to
the row. For the purpose of the description of the pre-
ferred embodiment of the present invention, each memory cell
of each of the field memories 10 %to 12 is- assumed to be
capable of storing one bit.

The composite video signal applied to the input
terminal 2 is also supplied to a sync separator 13 operable
to separate horizontal and vertical synchronizing signals
£rom the composite wvideo signal. The outputs from the sync
separator 13 is supp;ied to the color difference signal
démodulator 7 for clamping and also to a WRITE-IN control
circuit 14. The vertical synchronizing signal separated

from the composite video signal by the sync separator 13 is
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perinmposed with_fhe clock pulses at the average level is divided into eight
levels O to 7 sp g | n- verted into a 3-bit digital signal as
shown by wavefo nJg&$CEME@fg?E$T wavef orm (b) shown in FIG 7 repre-
sents the 3-bit}d gltal signal fcaghverted fromthe anal og signal. A waveform

(c) shown in FI 7 YR PEEs®9Es thHe 3-bit hlgltal si gnal whi ch has been
further convertgdiinto an analqg signal. En contrast thereto, waveforns

associated with] t he i mage signal {not superinposed with
also applied to & Control signal generator 15 as will be

described later.

The WRITE-IN control circuit 14 is adapted to
receive through a divider 17 a clock signal which has been
generated from a WRITE-IN clock signal oscillator 16 having
an oscillating fregquency of, for example, 28.636 MHz. The
WRITE-IN . control circuit 14 is operable to synthesize a
plurality of WRITE-IN control signals on the basis of the
synchronizing signals, outputted from the sync separator 13
and the clock signal generated from the clock signal oscil-
lator 16. These WRITE-IN contrel signdls are .supplied %o
the field memory device 9 through a READ-OUT/WRITE-IN mode
selector switch SWl. The B, R and G signals outputted from
the color converter 8 are digitized and writteh in the
field memoryvy 9 on the basis of the WRITE-IN control signals.
The details of the WRITE-IN operation will be described
later.

B. Still Picture Data Reading

The system 1 has an address bus Bl and a data bus
B2 adapted to be-.connected with the address bus and the data
bus of the personal computer 3 through the connector 4.
Output signals from the personal computer 3 are supplied
through the respective buses Bl and B2 to a READ-OUT control
circuit 18 and also ﬁq the control signal generator 15. The
READ-OUT control circuit 18 is also adapted to receive from
the personal computer 3 via the connector 4 a clock signal

having a frequency or for e\:amnle 4 MHz which :‘is used
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the cl ock puls ?Emcmﬁﬂiaﬁbiﬁﬁeen converted into the digital signal, are

illustrated in

flsmG——As-caN g readi |l y understood fromthe conpari son

bét ween the wa e‘”{ﬁiﬁﬁ%gﬁﬂp ninFIGS 7 and 8, a conponent resulting
’m p

fromthe i magejstgn

psed with the clock pulses fills up steps

between grada- [tikons of. the.irage signaJl%o"that the internedi ate grada-
tions or the internedi ate col orsjican be di spl ayed. Be- cause of this, when

the still

pi ct Mwt-s—t-o-pe-Teprdduced,

within the domain of the personal computer 3. The READ-OUT
control circuit 18 is operable to synthesize a plurality of
READ-OUT control signals on the basis of the outputs from
the personal computer 3 and the clock signal. These READ-
OUT control signals are supplied to the field memory device
9 through a READ-OUT/WRITE-IN mode selector switch SWl.

When these READ-OUT control signals are supplied
to the field memory device 9, B, R and G color data stored
in the respective field memories 10 to 12 associated respec-
tively with the B, R and G signals are sequentially output-
ted to a pr.imary color signal selestor switch SW2. The
primary color signal selector switch SW2 is controlled by a
switching control signal supplied from the personal computer
3 to sequentially output blue color data, red color data and
green color data in a specific order, for example, in the
order specified above, to a serial/parallel converter 1S.

The serial/parallel converter 19 is operable to
convert each of the color data into a respective parallel
data which is in turn outputted to the personal computer 3
through the data bus B2 for the storage in a graphic memory
(not shown) built in the personal computer 3. after the
image signal is so stored in the graphic memory in the
manner as hereinabove described, the image can be_proceséed
by operating the personal computer 3 in a usual manner well
known to those skilled.in the art.

Fig. 2 illustrates a timing chart used to explain

the operation of the field memory device 9. Fig. 2(1)
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t he superinp

_ L ock pul ses achieves an effective result
repr oduci ng hBEEﬂAGEMENTCSHEEE n a color as faithful as possible to the
col or of thejofTgrmatr—image—~ | p other words, at portions where the clock

pul ses are s pﬁrlﬂ@gﬁﬁﬂﬂxﬁb pspl vi ng pomer can be equivalently increased.
€ S

In order to
anal og-to-di
i nveption is effective] for acconplishing a substantially faithful

pr esent
col or

nvre bl i ng powet3 The nunber of bits of the
| tal—converter .l sjgen- erally required to be increased. The

jllustrates a waveform of a portion of the composite video
signal corresponding to one horizontal scanning period 1H.
A time span between timing t0 and timing tl represents a
horizontal blanking period} and a time span Tl1 Dbetween
timing tl1 and timing t2 represents a duration of a video
signal carrying picture information. (See, Fig. 2(2)). 1In
the illustrated instance, a serial clock signal SC such as
shown in Fig. 2(3) is applied to the field memory device 3
to which the composite video signal of the waveform de-
scribed above is supplied. Therefore, during a WRITE-IN
veriod Tw within the durafion. T1 of the video signal, the
analog video signal is digitized and written in the field
memory device 9 in the form of a serial data.

Hereinafter, the‘READ-OUT operation of the £field
memory device 9 will be described. The B, R and G color
data written, i.e., stored, in the field memory device 9 are
supplied to the personal computer 3 through the data bus B2.
The B, R and G color data written in the respective field
memories 10 to 12 associated respectively with the B, R and
G signals are segquentially switched by the selector switch
SW2 in the order of the blue color daté followed by the red
color data followed by the green color data and are in turn
outputted to the data bus in the personal computer 3 after
having been converted by the serial/parallel converter 19
into parallel color data. More specifically, when the data
written in the field memory device 9 are to be read out, the

converter 19 converts the data, serially supplied from the
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r epr oducti on, EN'HESH’EEbr pduction of intermedi- ate gradations and

I nf ernmedi ate c-Iors | equi r- ing the nunber of bits of the

anal og-to-digit af dGthct je i ncreased. The i mage signal processor
necessary to i eve the a v descri be objective wi Il now be descri bed
with particul ' FI GS. 9 and "10.

field memory 10 for the B signal, from the very beginning of
such serial;y transmitted data into 8-bit parallel data
which are then outputted to the personal computer 3. When
all the blue color data written in the field memory 10 have
been rezd out.in this manner, 8-bit data are read out from
the very beginning of the field memory 11 for the R signal.
Simglarly, 8-bit data are read out from the very beginning
of the field memorvy 12 for the G signal. After all of the
color data stored in the field memory device 9 have been
completely read out in this way, the reading of one still
picture is completed. (see FZg. 3). I£f 1is eventually
pointed out that the reason for the employment of such a
reading method is because the data bus in the personal
computer 3 has only 8-bit capacity.
Fig. 4 illustrates a timing chart used to explain
the principle of operation of the system in the illustrated
instance. Referring to Fig. 4 in combination with Figs. 1

to 3, the operation of the selector switch SW1l will now be

described.

The selection between the READ-OUT mode and the
WRITE-IN mode in the image signal processor 1 is accom-
plished by the selector switch SWl. More specifically, when
the selector switch SW1 is in position to set the processor
in the WRITE-IN mode, the WRITE-IN control signals outputted
from the WRITE-IN control circuit 14 are suppled to the

field memory device 9. On the other hand, when the selector

switch SW1l is moved to set the processor in Lhe READ-OUT
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- 16 - FIG 9} REMAOEMENT SHEEEcONnd enbodi ment of the inmage signal processor
according to th ' htion and FIG 10 illustrates an i nternedi ate
gradati on gendr pejcircuit shown in FIG 9. The |um nance
signal as a viid i ¢ative of a still image is applied to an

i nternmediate dr {ai or 20. ThkSinternedi ate gradation generator

20 in-

mode {on the side of the personal computer 3), the READ-OUT
signals outputted from the READ-OUT control circuit 18 are
supplied to the field memory device 8.

When the selector switch SWl is in position to set
the processor in the READ-OUT mode, the READ-OUT control
circuit 18 supplies six types of READ-OUT control signals
including, for example, a READ-OUT/WRITE-IN operation
control signal RAS, the previously mentioned serial clock
signal SC, a refresh controls signal REF, an enable signal
WE, an incrgment signal INC and a row reset signal RCR, as
shown by (1) to (6) in Fig. 5, respectively, to the field
memory device 9 through the selector switch SW1l so that the
data stored in the field memory device 9 can be read out
therefrom.

By way of example, during a period between timing
ts and timing tn shown in Fig. 5, the red color data for
each still picture are read out from the f£ield memory 11 for
the R signal. During a period between timing ta and timing
tb, the red data for one row are serially read out in
response to the serial clock signal SC and the refresh
-control signal REF.

The switching operation of the selector switch SWl
is controlled by a switching control signal A outputted. from
the control signal generator 15. More specifically, when
the switching control signal A is in a low level state, the

WRITE-IN mode is established, but when it is in a high level

_—
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Sy X , an NPN-type switch- ing transistor TRl
having a thregh | evel subsftantially equal to the average | evel of the

| um nance si gha ﬁ’ﬁﬁ@‘ﬁ@ﬁll iflmage. The transistor TRI has a base to which
a resistor R} and._a _speed-up jcgpacitor Cl _are connected. A set-up inproving
diode D is ¢ 1 tlhe base"ahf fhe collector of the transistor
TR1L in a for The base of the transistor-TRL is grounded

through a resistor- R2. The transistor TRl has its collec-
state, the READ-OUT mode is established. (See the waveform

cl udes, as best

(3) shown in Fig. 4).

The control signal generator 15 comprises, for
example, a D-type flip-flop and is operable to output not
only the control signal A, but also a clock- switching signal
used to control the cycle of division of the divider 17. As
hereinbefore described, the vertical synchronizing signal Vv
outputted from the sync separator 13 1is applied to the
control signal generator 15. (See the waveform (2) shown in
Fig. 4).

Assurning that the processor 1 is set in the
WRITE-IN mode, and in the event that a command necessary to
set the processor 1 in the READ-OUT mode is generated from
the personal computer 3, a high level control signal D is
supplied from the personal computer 3 to the control signal
generator 15. By way of example, when the control signal D
is rendered to be in a high level state at a timing 0 as
shown by the waveform (1) in Filg. 4, the switching control
signal A is set up to a2 high level 'state in response to the
set-up of one of the vertical synchronizing pulses V, which
hés been applied immediately after the sét—up of the control
signal D to the high level state, the high level state of
the switching control signal A being maintained subseguent-
ly.

As the switcﬁing control signal A is so set up to
the high level state, the selector switch SWl1l is brought in

position to set the processor 1 ln the RLAD OUT mode,
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rrent source line +B through a resistor
bhround. The base of the transistor TRl is
|se generator 23 through a series circuit

resi st or
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oscillation of ithe clock pulse gi

e,

R3

R4. The cl ock pul se generator 23

g clocR7pul ses of 3 MHz in frequency and

gnal
23.

operable to | ock the

therebv DEINLttlng " the data in the field memories 10 to 12

to be

period from a timing t2 to a timing t3 shown in Fig.

read out sequentially.

More specifically, during a

4, the

blue color data are first supplied to the personal computer

3.
timing t4,
timing €5,

successively and

During a subsequent period from the
and during a period from the timing
the red color data and the green color

sequentially

timing t3 to a

td to a

data are

supplied to the personal

A
(%

computer 3, respectively. In this way, at the timing tS,

the still picture data for one still picture which have been

written in the field memory device 9 are completely read out

n
=

field memory device 9 and <transferred to the

from the

personal computer 3.

As hereinabove described, the switching between

the WRITE-IN and READ-OUT modes can be accomplished when the

control signal D issued from the personal computer 3 is

brought in a high level state. The timing at which this

switching is effected is synchronized with the set-up of one
which is applied

vertical synchronizing pulses

immediately after the control signal D has been brought in

the high level state. Specifically, the switching onto the

ﬁEAD-OUT‘ mode is carried out during a vertical blanking
period TB as shown in the waveform {7) in Fig. 4.

Upon the completion of the read-out of the image
signal, the personal computer 3 causes the control signal D

to be brought in a low level at a timing t6é wherefore the

switching control signal A, which is an output from the
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adation generator 20 of the construction
nce to FIG 10 is supplied to a nenory

ontrol unit 22. Contents stored in the
color1gifference/pri- mary col or

ata is=Gufputted to an external display
according to the second enbodi nent of

An output fromt
described with
unit 21 which i
menory unit 21 are¢ r 0
converter 8 fro vhiﬁ%q¥ﬁgHﬁhhg
device. The i mage®*st r
the present invention shown in and

control signal generator 15, is brought in a low level state

aPEPIAGEMENT SHEET

¢ontrol ety

in response to the set-up of another one of the vertical
synchroniéing pulses V which is applied immediately thereaf-
ter, i.e., at a timing t7 shown in Fig. 7, causing the
selector switch SW1l to set the processor 1 in the WRITE-IN
mode. It 1s to be noted that the timing t7 is immediately
after the color data in the field memory device 9 have been
read out from the field memdry-device 9, no data is written
in the field memory device 8. Accordingly, after the timing
t7, the image signal subsegquently inputted can be written
again in the field memory device 9 in the form of a still
picture.

The reason that the switching onto the READ-OUT
mode is carried out during the vertical blanking period TB
is for the purpose that the video signal corresponding to
one picture can be accurately read out. If this switching
is not effected during the vertical blanking period TB, it
may happen that the picture being reproduced on a screen
will be switched over to a different picture without being
completely reproduced. The time required to complete the
read-out of one picture is determined by the timing at which
the control signal D from the personal computer 3 is brought
in the high level state. More specifically, since the start
and end of the period during which the informatioh read-out
is carried out lie within the time span between the neigh-
boring vertical blanking periods, a wait time occurs before

and after the read-out operation. In any event, in the
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described with rdf REPDAGEMENTFSRERT ) and 10 will now be described. Let it be
assuned that the |l ymmaree—st+grah of the still inmage having the waveform

shown by signal (Ja) iQﬁ{éEi 6 istapplied to the base of the swtching
transistor TRI. Thg 3 €118% pulises gﬁyerated fromthe clock pul se

generator 23 are |al applied tolthe base’ of the transistor TRL through the

resistor R4 and tlhe capaci- tor C2] Since the direct current conponent of
t he cl ock -

1llustrated instance, the time required to complete the
information read-out may be 0.2 second on an average.

The time required to cdmplete the write-in opera-
tion which takes place when the processor 1 is set in the
WRITE-IN mode corresponds to one field period, that-is, 1/60
second. As hereinbefore described, upon the completion of
the read-out operation, the processor 1 is switched onto the
WRITE-IN mode to permit the color data corresponding to one
still picture to be again written in the £ield memory device
S.

Aléo, the timing at which €the processor 1 is
switched onto the WRITE-IN mode is carried out during the
vertical blanking period. Accordingly, the personal comput-
er 3 can render the control signal D to be in a high level
state at any timing. More specifically, regardless of when
the personal computer 3 generateé a command reguired to
bring the control signal D into the high level state, the
color data corresponding to one still picture can be always
read out accurately. Moreover, the switching of the image
signal processor. 1 onto the READ-OUT ﬁode can be reliably
accomplished without interrogatipns being carried out such
as in the prior art processor. Accordingly, the still
picture represented by the video signal can be written at
high speed in the graphic memory device built in the per;on-
al computer.

As hereinbefore described, in the image signal

processor according to the present invention, when the
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cl ock pul ses t@ﬁpgﬁndmu“'
of ¥h Y
cl ock pul ses

the | evel

" shown by {d) in Fig. 6 can be obtained.

{ion of the capacitor C2, the level of the
on the - 17 - lum nance sign vanes with
al. In other words, the anplitude of the

| um napge _signal is high for the

memdf?”%éans is desired to be brought in the READ-OUT READY
condition, it can be accomplished merely Dby causing the
operating means to output the READ-OUT command. According-
1y, the necessity of the interrogation to be fregquently done
petween the bvprocessor and the operating means such as
required in the prior art processor can be minimized, and
the read-out operation of the memory means can be carried
out at high speed. Moreover, since the timing at which the
switching between the WRITE-IN and READ-OUT modes takes
place in synchronism with the vertical synchronizing signal
and without relying on the timing at -which the- READ-OUT
command is issued, the video signal corresponding to one
field period can be always read out accurately.
C. Still Picture Data Writing:

A first embodiment of an image signal processing
according to the present invention will now be described.

Referring to Fig. 6, a waveform (a) shown therein
represents that of the image signal carrying a still pic-
ture, wherein a chain line A represents an average level oZf
the image signal. Those portions of the image signal which
are located around the average level denoted by the chain
line A is superimposed with clock pulses whose waveforms are
shown by (¢} in Fig. 6. When the image signal so
superimposed with the .clock pulses is inputted to a
switching element having a threshold value egual to the

average level, a digitized signal of such a waveform as

T
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average level o u nange signal, but low for a | ower or a higher
level of the | uyi AEPIACEMENNBHEES Pan be understood from the waveform shown
in FIG 6. Sinc TR1 has a threshold | evel sub- stantially
equal to the aver gﬁa& thef | um nance signal, a digitized signal of
the | um nance sjg nj out put2¥ romthe transistor TRL will

Lﬁggegent such LQLHLhﬁVIng a i ntermedi ate portion, as shown by (d) in

-For the fﬁ}pose of comparison, a digitized signal
obtained by inputting the image signal, which is not super-
imposed with the clock pulses, to the same switching element
is shown by (b) in Fig. 6. As can be understood from Fig.
&, a portion of the image signal which is of a level higher
than the average level represents a bright region while a
portion of the image signal which is of a level lower than
the average level represents a dark region. On the other
hand, according to the waveform (d), a portion in which the
bright and dark regions alternates finely, that is, a region
of intermediate gradation shows up between the bright and
dark regions. By way of example; where the still picture
image is presented in black and white, the region of inter-
mediate gradation is shown in gray. Also, where the input
image signal is a red color signal, the region of intermedi-
ate gradation is represented by repetition of red and black
colors and is, therefore, represented by a brown color which
is a color intermediate between the red color and the black
color. The region of intermediate gradation is attributable
to.the clock pulses superimposed on the image signal in the
manner as hereinabove described.

In view of the foregoing, if the digitized signal
of the waveform (d) shown in Fig. 6 is sampled at a timing
shorter than the cycle of the clock pulses and is then

stored in, for example, a memory device having a memory

capacity enough to accommodate one still picture, the
eet Has Been\ll{ﬂilaced



This digitized §T ﬂgymsupplied to the menory unit 21. The nenory
unjit 21 is cont oﬁ @d\CE@‘EF HEEht fol unit 22 to sanple out the digitized

signal at a tining (28.636 Miz |njthis instance) shorter than the cycle of
t he cl ock pul se$ uppgqngp 1 [ he |u Eance signal and for storing the

| um nance signal g¢orresponding fof one St picture. The contents stored in
the nmenory unitj2I™are—rm—response to a control signal applied fromthe

control unit 22f _supplied to the external display device,
digitized signal for the intermediate gradation can be read

out at any desired time.

Fig. 7 illustrates another embodiment of the
method of the present invention. According to the embodi-
ment shown in Fig. 7, the image signal” having portions
superimposed with the clock pulses at the average level is
divided into eight levels 0 to 7 so that it can be converted
into a 3-bit digital signal as shown in a waveiorm (a) in
Fig. 7. A waveform (b) shown in Fig. 7 represents that of
the 3-bit digital signal so. converted from the analog
signél. A waveform {c) shown in Fig. 7 represents that of
the 3-bit digital signal which has been further converted
into an analog signal. In contrast théreto, waveforms
associated with the image signal not superimposed with the
clock pulses, which has been converted into the digital
signal, are illustrated in Fig. 8.

As can be readily understood from the comparison
petween the waveforms (c) shown in Figs. 7 and 8, a compo-
nent resulting from the image signal superimposed with the
clock pulses fills up steps between gradations of the image
signal so that the intermediate gradation or the intermedi-
ate color can be displayed. Because of this, when the still
pPicture is to be reproduced, the superimposition with  the
clock pulses is effective to result in the reproduction of
the still picture in a color as faithful as possible to the
color of the original image. In other words, at portions

where the clock pulses are superimposed, a resolving power
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for exanple, t yt r 3, after having been converted into
paral | el signa el de- scribed. The still picture having
i ntermedi ate gta@lati ons is theh displayed through a cathode ray tube of the

personal computef A9ADEQ W6 t , as hereinbefore de- scribed, the clock
pul ses superimpo$ed on the |unf-{ nance 3Bgnal are synchronized with the
vertical driveijsignal. Thereforej; even though a difference beat conpo- nent

may occur as airesult.of.the di.fference between the
can be eguivalently increased. While in order to increase

the resolving power the number of bits of the analog-to-
digital converter is generally required to be increased, the
present invention is effective to accomplish a substantially
faithful color reproductiofl, including the reproduction of
intermediate gradation and intermediate color, without
requiring the number of bits of the analog-to-digital
converter to be iﬁcreased. '

The image signal processor necessary to achieve
the above described objective will now be described with
particular reference to Figs. 9 and 10,

Fig. 10 illustrates a second embodiment of the
image signal processor according to the present invention
and Fig. 11 illustrates an intermediate gradation generator
used in the circuit shown in Fig. 10.

The luminance signal as a video signal indicative
of a still image is applied to an intermediate gradation
generator 20. The intermediate gradation- generator 20
includes, as best shown in Fig. 10, an NPN-tvpe switching
transistor TRl having a threshold level substantially equal
to the average level of the luminance signal of the still
image. The transistor TRl has a base to which a resistor Rl
and a speed-up capacitor Cl are connected. A set-up improv-
ing dicde Dl is connected between the base and the collector
of the transistor TRl in a forward direction. The base of
the transistor TRl is grounded through a resistor R2. The

gransistor TR1 has lts collec;or _connected with a- direct

"l



| um nance signa the—el.ack.pul ses, the beat conpo- nent is held stil
when viewed in e'ﬁ LAGEMENTE SHQETl al synchronl zation.” Accordingly, an
unconfortable v I Ng n in which any possible fringe resulting
fromthe beat conporen rﬂgh n t nove _og , the screen of the cathode ray

t ube, can be sub ant| ‘I at ed. i descri bi ng the second enbodi ment
of the present |nVEﬂ$+enr~LhemJ nance signal has been described as a
digitized signdl. However, the pfesent invention is not

current source line +B through a resistor R3 and its emitter

grounded. The base of the transistor TRl is also connected
with a2 clock pulse generator 23 through a series circuit of
DC element capacitor C2 and resistor R4. The clock pulse
generator 23 is of a type capable of generating clock pulses
of 3 MHz in frequency and is adapted to receive a vertical
drive signal operable to lock the oscillation of the clock
pulse generator 23.

An output from the intermediate gradation genera-
tor 20 of the construction described with particular. refer-
ence to Fig. 10 is supplied to a memory¥ wumit 21 which is
controlled by a control unit 22. Contents stored in the
memory unit 21 are read out to the color difference/priméry
color converter 8 from which it is outputted as the image
data to an external display device.

The image signal processor according to-the second
embodiment of the present invention shown in and described
with reference to Figs. 9 and 10 will now be described.

Let it be assumed that the luminance signal of the

£ill image having the waveform shown by (a) in Fig. 6 is
.applied to the base of the switching transistor TR1.

The 3 MHz clock pulses generated from the clock
pulse generator 23 are also applied to the base of. the
transistor TRl through the resistor R4 and the capacitor C2.
Since the direct current component of the clock pulses are
inhibited by the action of the capacitor C2, the level of

the clock pulses to be superimposed on the luminance signal
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linmted thereto, Uﬂﬂiﬁa&wgwygppttc bl e where each of the R G and B signals
is digitized. Tﬁé“rnage~ processor according to a third em
bodi nent of the presi@tpt ventignijis illustrated in FIGS. 11 to 13.

117

Specifically, FIfG sPPétds|a circuit block di agram of the inage
si gnal processor 4

varies with the level of the luminance signal. In other
words, the amplitude of the clock pulses superimposed on the
luminance signal is high at the average level of the
luminance signal, but low at lower or higher level of the
luminance signal as can be underétood from the waveform (c)
shown in Fig. 6.

Since the transistor TR1 has a threshold level
substantially equal to the average level of the luminance
signal, a digitized signal of the luminance signal, ‘'which is
an output from the transistor TRl will ;epresent such a
waveform as shown by (d) 4in Fig. 6, having .an intermediate
portion.

This digitized signal is then supplied to the
memory unit 21. The memory unit 21 is controlled Dby the
control unit 22 to sample out the digitized signal at a
timing (28.636 MHz in this instance) shorter than the cycle
of the clock pulsés superimposed on the luminance signal and
then to store the luminance signal corresbonding to one
still picture. The contents storad in the memory unit 21
is, in response to a control signal applied from the control
unit 22, supplied to the external display device, for
example, the personal computer 3, after having converted
into parallel signals as hereinbefore described. The still
picture having intermediate gradations is then displayed
through a cathode ray tube of the personal computer 3. At
this time, as hereinbefore described, the clock pulses

superimposed on the luminance signal are synchronized with
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FIG 12 illustrates the details of an internmedi ate

mage signal processor of FIG 11 and FI G
orms of various signals appearing in the
circuit of FIG 12 Ref erring st to FIG 11, the primary col or signals,
that is, the Ri § atUDECH9% bipnal s~ @ferging fromthe col or
difference/pri#a color conveyter 8 are supplied to an internedi ate
gradation genefator 70 whi ch pro}

third enbodi ne
gradati on gene
13 illustrates

the vertical drive signal. Therefore, even though a differ-
ence beat component may occur as a result of the difference
between the luminance signal and the clock pulses, the beat
 component is held still when viewed in terms of the vertical
synchronization. Accordingly, a phenomenon in which any
possible fringe resuliing from the beat component will not
move on the screen of the cathode ray tube, which is not
comfortable to look, can be substantially eliminated.

In describing the second embodiment of the present
invention, the luminance signal has been described as
'digitized. However, the present ‘inverntion is not limited
thereto, but may be applicable where each of the R, G and B
signals is digitized.

The image signal processor according to a third
embodiment of the present invention is illustrated in Figs.
11 to 13. Specifically, Fig. 11 illustrates a circuit block
diagram of the image signal processor according to the third
embodiment, Fig. 12 illustrates the details of an Ainter-
mediata gradation generator used in the image signal proces-
sor of Fig. 11 &nd Fig. 13 illustrates respective waveforms
of various signals appearing in the circuit of Fig. 12.

Referring first to Fig. 11, the pvprimary color
signals, that is, the R, G and B color signals, emerging
from the color difference/primary color converter 8 are
supplied to an intermediate gradation generator 70 which

provides R', G' and 3' signal corresponding respectively to
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vides R, G and B REALADBUERP'S
color signals havjn G
pul ses. As best sho in FIG 12,

"qnding respectively to the R Gand B
por- tions superinposed with the cl ock
tthe internmedi ate gradation generator 70

i ncl udes three di)ejct *GUPEE998 litfiers,41,. 72 and 73 of identical
construction. Eagh anmplifier 41jto 737 ncludes a PNP-type transistor TR2
havi ng a base to which the assocTatted primary col or signal is applied from
the converter 8. “Fhe-t+ansistor TR? al so

the R, G and B color signals having average level portlons

superimposed with the clock pulses.

As best shown in Fig. 12, the intermediate grada-
tion generator 70 comprises three direct current amplifiers
71, 72 and 73 of identical construction. Each DC amplifier
71 to 73 includes a PNP-type transistor TR2 having the base
to which the associated primary color signal is applied from
the converter 8. The transistor TR2 also has an emitter
connected to a power source line +B through both of a
resistor R3 and a capacitor C3 connected parallel to each
other. The collector of the transistor TR2 is grounded
through & resistor R6 and is connected to the base of an
NPN-type transistor TR3 having its collector connected to
the power source line: +B through a resistor R7. The emitter
of the transistor TR3 is grounded through a resistor RS8.
The *transistor TR3 has its base connected through a direct
current inhibiting capacitor C4 and a resistor RS to a clock
pulse generator 74 to which the vertical drive signal is
supplied. The clock pulse generator 74 1is adapted to
generate clock .pulses of 3 MHz in freguency synchronized
with the vertical drive signal. A node between an output
terminal of the clock pulse generator 74 and the capacitor
C4 is grounded through a variable resistor VR.

Referring back to Fig. 11, the R', G' and B'
signals outputted from the intermediate gradation generator
70 are supplied respectively to analog-to-digital converters

81, 82 and 83. In each analog-to-digital converter, one
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has
and
t he
t he
t he

transi stor TR3 }i

an enitter ponmeeted—to-a.pawer source line +B through a resistor R5
a capacitor (EEPJ;AWTeGHEET garall el to each other. The collector of
transi stor [TR2 1S groundedat hrough a resistor R6 and is connected to

base of an [NEN- r i gtdr TR3 having its collector connected to
sour ge éI [ Trf;])gpﬁgh ﬁ?@uc
i

gh{a resi #t%r- R7. The enitter of the
~-grouhded-through a resistor RS. The transistor TR3 has

its base connedted through a dirg¢ct current inhibit-

analog data for one picture element is converted into a
3-bit data. The digital data produced respectively £from
analog-to-digital converters 81, 82 and 83 are applied and
stored in associated memories 91, 92 and 93, respectively.
When compared with memory 10 shown in Fig. 1 for the blue
data in the embodiment of Fig. 1, the memory 93 shown in
Fig. 11 for the blue data substantially has a three times
greater capacity. The same can be said to the other two
memories 91 and 92. Respective outputs from the memories
91, 92 and 93 are supplied to associated digital-to-analog
converters 101, 102 and 103 which provide respective outputs
to the external display device, for example, a monitor
television receiver.

It is to be noted that the converters 81 to 83,
the memories 91 to 93 and the converters 101 to 103 are all
controlled by the control unit 14 to which horizontal and
vertical synchronizing pulses are supplied £from the sync

separator 13.

the image signal processor

Fh

The operation o
according to the third embodiment of the present invention

2

[

shown in and described with reference to Figs. 1} and
will now be described with reference to Fig. 13.

As hereinbefore described, the R, G and B color
signals,. emerging from the color difference/primary color
cénverter 8 are supplied to an intermediate gradation
generator 70 which in turn provides R', G' and B' signal

corr§§gggg£§g respectlvely to the R, G and B color signals
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ing capacitor C4 a
the vertical drive
adapt ed to gener-
with the vertica
cl ock pul se genera
vari abl e resistor

Si
te
.

gnal is sup-

c1DBEP YWoges

R .
o NEP Aélﬁfﬁgﬁrsﬂﬁﬁ a clock pul se generator 74 to which
| fed. The cl ock pul se generator

74 i s

of 3 MHz in frequency and synchro- nized

ve signal. A pogde hetween an output termna

or

74 and—the

of the

p Citsh T4 is grounded t hrough a

to FIG 11,

the R,

G and B

signal s

Referring bac

having average level portions superimposed with the clock
pulses. 1In Fig. 13, the waveform of only one of the R, G
and B signals, for example, that of the R signal which is
applied to the DC amplifier 71, is shown by S1 for the
purpose of discussion.

On the other hand, when the vertical drive signal
identified by S5 and having such a waveform as shown by (e)
in Fig. 13 is supplied to thé clock pulse generator 74, the
latter generate the clock pulses S4 having a waveform as
shown by (d) in Fig. 13. The clock pulses S4 are, after DC
components thereof have beén cut out by +the action of the
capacitor C4, inputted to the base of the transistor TR3.
Accordingly, the signal S2 applied to the base of the
transistor TR3 has a waveform as shown by (D) in.Fig. 13,
which signél S2 is then inverted by the transistor TR3- to
provide the associated R', G' or B' signal S3 which corre-
spond to the inpuéted color signal having average level
portions superimposed with the clock pulses-as shown by a
waveform (c) in Fig. 13.

It is to be noted that, if the amplitude of the
clock pulses is too high, it may happen that the black 1evél
will be highlighted or the white level will be faded out
with the consequence that the still picture reproduced on
the monitor television screen will become grayish. In order
to substantially eliminate this problem, it is preferred
that the resistance setting of the variable resistor VR

should be so selected as to permit the clock pulses to be
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outputted from:t &E%aegm

respectively to fafalog=t
anal og-to-digit
I's conv
respectively frp

adation generator 70 are- supp+%ed”'
converters 81, 82 and 83. In e

| fc ter, -19- | og dafrhis§ f%
oV oo ol "0 Wﬁﬁm

superimposed on those portions of the input color signal
whicn are of the average level.

‘The respective R', G‘.and B' color signals with
the clock pulses superimposed thereon are then supplied to
the associated analog-to-d&igital converters 8l to 83 by
which they are converted into the 3-bit digital signals. At
this time, the sampling freguency is so controlled Dby the
control unit 14 as to be higher than the freguency {3 MHz)
of the clock pulses superimposed on the respective color
signals. In the illustrated instance, the sampliqg frequen-
cy emploved is 28.636 MHz.

The 3-bit digital signals outputted £rom the
respective converters 81 to 83 are then supplied to the
associated memories 91 to 93, and the three bits of each of
the digital signals are stored in memory areas Sla, 91b and
91c of the respective memory 91, 92 or 93.

The color signals so stored are read out from the
associated memories 91 to 93 in response to the control
signal fed from +the control unit 14, converted Dy the
converters 101 to 103 into respective analog signals which
are in turn outputted to the monitor television receiver
(not shown).

As hereinbefore described, the image signal
processing method according to the present invention is such
that the clock pulses are superimposed on the portions of
the image signal which are of a value substantially egual to

the average level and are then sampled out at a timing



anal og-t o-di
associ at ed

menory 10 sho

t he nenory
three times
menories 91

are sup- pl

1, 82 and 83 are applied and stored in

ng 93, respec- tively. Wen conpared with
|“ﬂﬁG 1 far ithe blue data in the enbodinent of FIG 1,
hqypep 996 {13 for the_bhye data substan- tially has a
at'er capaC|t The sanme can be said for the other two

ive outputs fromthe nenories 91, 92 and 93
gital -to-anal og converters 101, 102

dto éssociated

Ly

smaller than the cycle of the clock pulses to provide the

imgge signal to be supplied to the external display device.
Accordingly, any intermediate gradation or color of the
original image can be faithfully reproduced.

Moreover, the image signal processeor according to
the second embodiment of the present invention includes the
switching transistors operable to superimpose the clock
pulses on the portions of thé image signal which are of a
value substantially equal to the average level and then to
digitize the image signal, and the threshold value of the
switching transistors need got be varied such as required
according to the conventional Dither method. Therefore,
faithful reproduction of the intermediate gradation or color
can be accomplished reliably.

Furthermore, the ©present invention does not
require any process hitherto needed to combine a plurality
of digitized 1images, and, therefore, the 1image signal
indicative of the still picture can be outputted on a
real-time basis.

The image signal processor according to the thirgd
embodiment of the present invention is so designed that the
portions of the image signal indicative of the still picture
which are of a value substantially equal to the average
level of the image signal are superimposed with the clock
pulses and are then .amplified by direct current and the
amplified signal is subsequently sampled out at a timing

smaller than the cycle of the clock pulses and then
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and 103 which pr vagqﬁm@@? ?tﬂ

for exanple, a Nirt=-6+—1-
converters 81 tof838, the nenorie

tputs to the exter- naI di splay-devi ce,

eceiver. It isto b ed that the

1 to 93 and the conv 2 1308
are all controllgd by‘? IEG:8996r of uni t_ to which hor|£ Tm,lb i cal
synchroni zing pufses_are supplied ffromt sync separ at ation

of the inmage sighal processor accqgrd-

h

P ol

converted into the digital signal for storage in the memory
means. According to this embodimeht of the present inven-
tion, since the resolving power of that portion where the
clock pulses are superimposed is substantially increased
and, therefore, the number of bits of the converters and
that of memories need not be increased in order to increase
the resolving power. Thus, the use o0of the memory unit of
minimized memory capacity is sufficient for the intermediate
gradation and intermediate color inherent in the original
image to be faithfully reproduced.

C-a.  Still Picture Data Writing (Modificakiom 1);

Referring to Figs. 14 and 15 which illustrate the
circuit block diagram of a modified form of the image signal
processor and respective waveforms of various signalé
appearing in the circuit of Fig. 14, the image signal
processor shown therein basically comprises a converter unit
1 operable to modulate the composite color video signal into
color difference signals and also to modulate or matrix
those color difference signals and the composite color video
signal to provide primary color signals on which components
of a carrier color signal of 3.58 MHz are superimposed;
first to third analog-to-digital converter 81, 82 and 83
which work as digitizing circuits for digitizing the outputs
from the converter unit 1 at a predetermined threshold
level; a clock pulse generating unit 30 for providing clock
pulses synchronized with a color burst signal, included in

the composite color video signal and having a £freguency



ing to the third ] e present invention shown in and descri bed

with referencejt  hdh wi |l now be described with reference to
FIG 13. As hefeilnbefore ¢ ybed, the R, G and B col or signals, energing
fromthe col or|dij ' col or converter 8 are supplied to an

i nternedi ate gfafla- tion r 70 WHh in turn provides R, G and B

si gnal s correspondi ly to the R, G and B col or signals having.

aver age | evel lons superim
n-times (n being a positive integer not smaller than 2) the

frequency of the color burst signal; and first to third
memories 10, 11 and 12 adapted to receive the clock pulses
from the clock pulse generating unit 30 as sampling clock
pulses for sampling and storing respective outputs from the
first to third converters 81 to 83.

The converter uni; 1 comprises a Y/C separator 6
for separating the color signals from the composite color
video signal applied to the input terminal 2; a color
difference signal demodulator 7 for demodulating from the
color signals, fed from the Y/G separator 6, color differ-
ence signals B-Y, R-Y and G-Y of respective waveforms shown
by (c), (d4) and (e) in Fig. 15; a fourth transistor TRd for
inverting and amplifying the composite color video signal to
such a waveform as shown by (b) in Fig. 15; and a converter
8 having first to third transistors TRa, TRb and TRc and
operable to modulate or matrix the color difference signals
B-Y, R-Y and G-Y, fed from the demodulator 7, and the
composite color video signal which haé been inverted by the
transistor TR4A,- thereby to provide respective negative
primary color signals B, R and G whicﬁ have been superim-
posed with the components of the carfier color signal of
3.58 MHz.

The first to third transistors TRa to TRc forming
the color difference/primary color converter 8 have their
bases, to which the color difference signals B-Y, R-Y and

G-~Y are applied, resvectively, and their emitters to which
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posed with the c JEEEﬁﬁf@@M[SHﬁEFI 13, the waveform of only one of the R

G and B signals,|fpr ex&ﬁﬁF@T‘tﬁPt of the R signal which Ts applied to-the

DC anplifier 71,}i}s $kpo 1 gr the purpose of thhgsgl i t he
other hand, wherf the veP?FE&?gdri e signal identified fReE Bl fY such
a waveform as skow’?b‘y*si-gﬁa-l-—d*) in I3 is supplsiﬁgmﬂwﬁ k pul se
generator 74, tﬂm_latter-generate t he cl ock pul ses form as
shown by signal (d) in FIG™TS:

the inverted composite color video signal is applied. These

transistors TRa to TRC output the respective primary color
signals B, R and G which have been superimposed with the
carrier color signal components.

Unlike the embodiments shown in and described with
reference to Figs. 6 to 13 and what has been disclosed in
each of the Japanese Patent Applications No.61-98%68 and
No.61-272123, in the image signal processor according to the
modification now under discussion the carrier color signal
of 3.58 MHz includéd in the composite color video signal is
used as the clock pulses, without the-imagg_sibnal superim-
posed with the clock pulses, while the use has been made of
the converter 8 for providing the primary color signal on
which the carrier color signal'components have been superim-
posed.

With the above described construction, any struc-
ture required to superimpose the clock pulse is not required
and, therefore, the image signal processor can be advanta-
geously simplified. Moreover, since the - composite color
video signal can be applied direct to the emitters of the
transistors TRa to TRc without being passed through the Y/C
separator, the frequency characteristic of the luminance
signal can be improved, as compared with the case in which
the Y/C separation is carried out, thereby accomplishing a
high quality picture 'reproduction.

The luminance signal emergihg from the Y/C separé—

tor & 1s supplied to the sync separator 13 by which



The cl ock pul ses| HKemneemelt §HEE¥: onponent s thereof have been cut out by
O b L il

the action of the eepacttol -l Nputted to the base of the transistor TR3.
Accordingly, the}s gq%L S2 %Epli to the base of the transistor TR3 has a
wavef orm as showh py P Ch1996G, , which signal S2 is then inverted by
the transistor TR3LLO pro- vide jtHe assot?ated R, G or B signals S3

whi ch corre-

synchronizing signals are separated from the luminance
signal. The synchronizing signals are then applied to a
control unit (not shqwn) so that the A/D converters 81 to
83, the memories 10 to 12 and the D/A converter 101 to 103
can be controlled by the control unit.

The first to third A/D coﬂverters 81 to 83 work to
convert the primary color signals B, R and G, which have
been superimposed with the carrier color signal components,
into respective digitized signals in a manner which will now
be described..

Figs. 16 and 1% 'illustrate waveforms used to
explain how each of the primary color signals, for example,
the blue color signal, with the carrier color signal compo-
nent superimposed thereon is digitized by the analog—to-dig-
ital converter 81. when the Dblue color Eignal with the
carrier color signal component superimposed thereon, having
such a waveform as shown by (A) in Fig. 16, is supplied to
the associated A/D converter 81 having a predetermined
threshold level as indicated in Fig. 3, the converter 81
operates to invert the input signal of higher level than the
threshold level into a‘low level signai and also to invert
the input signal of lower level than the threshold level
into a high level signal. Accordingly, when <the input
signal such as shown by the waveform (A) in Fig. 16 ;‘.s
inputted to the associated converter 81, the latter outputs

the digitized signal of a waveform shown by (B) in Fig. 16.
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spond to the i npuBERIACEMENT &HE§hal havi ng average |evel portions
superinposed w fh[tThe CT6CK pul'keg as shown by a waveform(c) in FIG 13.

It is to be notéd thﬂé, éé.q?qa anpl i tude of the clock pulses is too high,

it may happen thatf t e’% ac eyej will be highlighted or the white | evel
will be faded ofit “w ' bglience tdtat- the still picture reproduced on

the nonitor tel ¢vision screen wil| beconme grayish. In

Fig. 17 illustrgtes, on an enlarged scale, a
portion of the waveform (A) of Fig. 16 in the vicinity of
the threshold level and also a portion of the waveform (B)
of Fig. 16 corresponding to that portion of the waveform (A)
shown in Fig. 17. As can  be readily un8erstood from the
waveforms (A) and (B) shown in Fig. 17, if the higher level
portion of the blue color signal represents é vellow color
and the lower level portion'of'the same blue color signal
represents a cyan color, the yellow and cyan colors alter-
nate during a period in which. the level of the blue color
-signal changes from the higher level down toe the lower level
rélative to the predetermined threshold 1level, thereby
.representing a color intermediate between the yellow and
cyan colors. In this example, since the pulse width ({(duty
ratio).of the carrier color signal component, which is used
as the clock pulses, during one cycle thereof progressively
varies (varies in a direction in which the pulse width is
reduced, in the case of the waveform (B) shown in Fig. 4),
with respect to the threshold 1level, the intermediate
gradation correspondingly varies.

In this way, based on the brimary color signal
with the carrier color signal component superimposed there-
on, a so-called quasi-intermediate color can be formed.

On the other hand, the clock pulse generating unit
30 comprises a fifth. transistor TRe operable to shape the
color burst signal supplied from the demodulator 7, and a

PLL circuit for generating clock pulses synchronized wlth

This Sheet Has Been Re ilace

[




order to substanti alfl REBFAGEMEMT eSHERTS |problem it is pre- ferred that the
resi stance setting df fthe varirabl'€ jesgi stor VR be.-selected to permt the

clock pulses to be qupertor oh those portions of the Lnppl,.col or
signal which are of {the ave?%%e evel f The respectiﬂi’)l S e Besh Repid col or
signals with the cl gck—putses—superd npposel Ther eon ﬂi ed to the

associ ated anal og-t¢-digital convertefs 81 to 83 by
converted into the 3-bit digital stgnals.

the shaped color burst signal and having a frequency four

times the frequency of the color burst signal, that is,
14.32 MHz (=3.58 x 4). This PLL circuit includes a voltage
controlled oscillator (VCO) 36 capable of generating clock
pulses having a frequency which is four times the frequency
of the color burst signal, a divider 34 for dividing the
frequency of the output from the 6scillator 36 by 4, and a
phase comparator 32 for coméaring the phase of the output
from the divider 34 with that of the color burst signal and
for applying to the voltage controlled oscillator 36 an
error voltage which corresponds to the difference in phase
between the output from the divider 34 and the color burst
signal.

Each of the memories 10 to 12 is operable to
sample out and store the digitized signal from the associat-
ed A/D converter with the clock §ulses from the generating
unit 30 used as sampling clock pulses.

The digitized signals read out from-the respective
memories 10 to 12 are, after having been converted into the
analog signals by the associated digital-to~analog convert-
ers 101 to 103, supolied to the externai display device (not
shown) such as, for example, a monitor television receiver
or the personal computer 3.

The sampliné clock pulses supplied to each of the
memories 10 to 12 are synchronized with the color burst
signal and, hence, the carrier color signal components of

4=

3.58 MHz used as the clock pulses superimposed on the



At this tinme, the ling frequency is controlled by the control unit 14

to.be higher than Hz) of the cl ock pul ses superinposed on
t he respective col | i I lustrated i ngis&R&eHasinee Replagelii ng
frequency enployediifk 28,636 MHz. {THe 3-hbit digital ted from
the respective conyeftd%D8L %9483 gr e t3ferm suppl i edﬂ!ﬂﬂnm“m! ated
menories 91 to 93, d the three Ritfs of each of the s are
stored in nenory areas 91a, "91ib ard

primary color  ¢ignal outputted from the converter unit 1.

Therefore, interference fringes resulting from a beat
component occurring as a result of the difference between
the image signal and the carrier color signal components are
stabilized and, therefore, the still picture reproduced can
be comiortable to look. Moreover, since the £requency of
the sampling clock pulses is made to be an infeger multiple
of the frequency of the carrier color signal components,
that is, that of the color burst signal, the interference
fringes are completely regulérly lined up in a direction
longitudinally of the televisf¥on screen, the still picture
so reproduced thereon can be more comfortable to look.

According to the modified form of the image signal
processor described above, since the primary color signals
which have been superimposed with the carrier color signal
components are digitized at respective portions in the
vicinity of the threshold levels, the number of bits of the
converters and that of memories need not be increased in
order to increase the resolving power. Thus, the use of the
memory unit of minimized memory capacity is sufficient for
the intermediate gradation and intermediate color inhereﬁt
in the original image to be faithfully reproduced.

Moreover, since, when the primary color signals
having the carrier color signal components superimposed
thereon are to be formed, the composite color video signal
can be applied direct without being passed through the Y/C

separator, the gquality of the still picture reproduced can



91c of the respe(t%%l‘%%We%’Eg{, 92 or 93. The color signals so stored
the associ ated{nenories 91 to 93 iﬂhmg% onse 'to the
control signal f{d frognpEe wegtfol unit 14, and CO“"WB&pe :

are read out fro

converters 101 t

103 into respegt}ve anal og signals

outputted to the}nonitor tetevistoh recegyer (not sho

descri bed,

oty N
before
the ifgge signal procesp- ing nethod according to esent

i nvention is such

be improved, as compared with the case in which the Y/C
separation is carried out.
C-~b. Still Picture Data Writing (Modification 2):

Referring to Figs. 18 and 19 which illustrate the
circuit block diagram of another modified form of the image
signal processor and respective waveforms of various‘signals
appeafing in the circuit of Fig. 18, the image signal
processor shown therein comprises a clock pulse generator 40
including a control unit | 42 for generating second clock
pulses of 14.318 MHz in frequency which are used as the
sampling clock pulses to be appified to the memories 10 to 12
and also for generating clock pulses to be applied to the
A/D converters 81 to 83 in a manner as will be described
later, and a 1/4 divider 44 for dividing the £requency
(14.318 MHz) of the second clock pulses by 4 to provide
first clock pulses having a freguency of 3.58 MHz, the
waveform of said first clock pulses being shown by (c) in
Fig. Therefore, the second clock pulses are synchronized

ith the f£irst clock pulses and has a frequency n {n being a

)

positive integer not smaller than 2. For example, n is 4 in
this illustrated instance.) times the frequency of the first
clock pulses.

Reference numeral 46 represents a clock pulse
superimposing circuit 5 for superimposing the f£irst clock
pulses, supplied from the divider 44 of the clock pulse
generating unit 40, on the luminance signal ¥ thereby to

provide a superimposed luminance signal. This superimposing



that the clock pulses are superinposed on the portions of the inage si gnal

whi ch are of a ya tant+eabky equal to the aven&gmmhﬂueBam aw@ then
sanpl ed out at bﬁ%}@ﬁﬁl JHEETt han the cycle of th
provi de the i mage|signal to the} ekternal display dev Y, any
I nternedi ate grad timggcwéor of the-otdg+nal inmge ully
r epr oduced.

circuit S together—with the color difference/primary color

converter 8, which operates to add the color difference
signals B-Y, R-Y and G-Y to the superimposed luminance
signal, and fhe A/D converter 81 to 82 operable to provide
the respective digitized signals, form a quasi-intermediate
color generating means. The waveform of the superimposed
luminance signal generated from the superimposing circuit 46
is illustrated by {d) in Fig. 19 while the luminance signal
supplied to the superimposing circuit 46 is illustrated by
(b) in Fig. 19. Also, one of the color difference signals,
for example, the color diffé;eéce signal B-=¥"is shown by {a)
in Fig. 19, and one of the digitized signals, for example,
the digitized signal emerging from the A/D converter 81 is
shown by {(e) in Fig. 19.

The clock pulse superimposing circuit 46 comprises
a transistor TRg having its base to which the first clock
pulses are applied, a variable resistor VRx for adjusting
the 1level of the first clock pulses outputted from the
transistor TRf, a DC inhibiting capacitor Cx for cutting off
a DC component &f the first clock pulses, and a transistor
TRf having its base to which the luminance signal Y is
applied, said transistor TRf being operable to superimpose
the first clock pulses, applied to the emitter thereof, on
the luminance signal. Y. The DC 1inhibiting capacitor Cx
plays a role of improving the f£requency characteristic of
the image signal. More specifically, the DC inhibiting

capacitor C constitutes an emitter-peaking of the transistor



Mor eover, the

t he present

N [,oeeJsor according to the second enbodi nent of
. .ﬁn%m corarng . 0
I nve &%b Eﬁ%l S fthe swtching transistors operable to

superim pose the}clock pul ses the portions of the inage signal which

are of a value pupstiOhDEQ P6equal to the average |evel and then to

digitize the inpgg signal. The fhresh~ dild-val ues of the sw tching

transi stors neefl not be var- ted ias required in the conventional Dither
§

nmet hod.

H

TRf. Accordingly, if the capacitance of the capacitor Cx is
reduced, a high frequency region of the image signal will be
enhanced as much as to result in the highlighting of the
color of intermediate gradation where a considerable change
in picture takes place, thereby to improve tﬁe quality of
the still picture being reproduced.

The color differenée/primary color converter 8
includes the first, second and third transistors TRa, TRb
and TRc having their baées to which the respective color
difference signals are applied, and also their emitters to
which the superimposed Iumissnce ~signal, that 1is, the
luminance signal having the first clock pulses superimposed
thereon, is applied. These transistors TRa to iRc have
their collectors from which respective added signals in
which the superimposed luminance signal and the color
difference signals are summed together are outputted.

When the added signals from the converter 8 are
inputted to the respective A/D converters 81 to 83, the
added signa;s are converted by the converter; 81 to 83 into
respective-digitized signals of a waveform shown by {(e) in
?ig. 19.

The memories 10 to 12 and the D/A converters 101
to 103 operate in respective manners similar to that de-
scribed in connection with the previous modified iorm of the

image signal processor shown in and described with reference

to Fig. 14.
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N

Therefore, fa IC&@ ﬁ& of the internediate gradations or colors
can be acconplfi ¥¢C THurthernore, the present invention does not

t

[
require any pfogess hitherto ded to conbine a plurality of digitized
i mages. Therefofe, 12 DEC woge [sijgnal indicative of the still picture can be
outputted on p feal -tine basifs.{f The i m§@ signal processor according to the
third enbodi nent of The pr nt| i nvention is designed so that the portions
of the imge kignal _indicative:of the stil

The image signal processor of the construction
described hereinabove with reference to Fig. 18 operates in
the following manner. For the purpose of simplification,
reference will be made only to the color difference signal
B-Y in describing the operation of the image signal proces-
sor, it being, however, to be noted that the following
description can be equally aﬁplicable to the other color
difference signals R-Y and G-Y.

The color difference signal B-Y outputted from the
demodulator 7 has a waveform shown by (&) in Fig. 19 aﬁd is
applied to the base of the transistor TRa.

On the other hand, the second clock pulses from
the control unit 42 are divided by the divider 44 to provide
the first clock pulsés of the waveform shown by {(c) in Fig.
19. The first clock pulses emerging from the divider 44 are
supplied to the emitter oi the transistor TREf through the
base-emitter path of the transistor TRg and then through the
DC inhibiting capacitor Cx, said transistor "TRf having its
base to which the luminance signal qf the waveform shown by
(b)-in Fig. 19 is applied. Therefore, from the collector oi
ﬁhe transistor TRf does the superimposed luminance signal
emerge, said superimposed luminance signal having the
waveform shown by (d}) in Fig. 19. This superimposed
luminance signal so outputted from the transistor TRf is in
turn suﬁplied to the emitter of the transistor TRa of the

color converter 8.
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aptially equal to the average | evel of
a%p%ﬁgh osed th the clock pulses and are then

r- 6The janplified signal is subsequently sanpl ed
n the cycl e 9 t he cl ock pul ses and then

converted into tHe digital signal flor storage in the menory. According to
this enbodi nent o Lnvention, since the resolving power of that

portion where the clock pul ses are superinposed is substantially
Since the color difference signal B-Y and the

pi cture which arefo
the i mage signal fr
anplified by direft{c
out at atimng s

superimposed luminance signal Y are summed together by the
transistor TRa, the transistor TRa outputs from its collec-
tor the blue color signal B on which the clock pulses have
been superimposed. This blue color signal B is then digi-
tized by the associated A/D converter 81 into the digitized
signal having the waveform (e) shown in Fig. 19.

Fig. 20 illustrate waveforms used to explain how
the Dblue coloxr signal, with the clock pulses superimposed
thereon is digitized by the. analog-to-digital converter 81.
When the blue color signal on which the clock pulses have
been superimposed thereon as shown by the waveform (a) in.
Fig. 20 is supplied to the A/D converter 81 having a prede-
termined threshold level as indicated in ¥Fig. 20, the
converter 8l operates to invert the input signal of higher
level than the threshold level inﬁo 2 low level signal and
also to invert the input signal of lower 1level than the
threshold level into a high level signal. Acdéordingly, when
the input signal such as shown by the waveform (a) in Fig.
20 is inputted to the converter 81, the latter outputs the
digitized signal of the waveform (b) shown in Fig. 20.

Fig. 21 1illustrates, on an enlarged scale, a
portion of the waveform {a) of Fig. 20 in the vicinitf of
the threshold level and also a portion of the waveform (b)
of Fig. 20 corresponding to that portion of the waveform (a)
shown in Fig. 21. As can be readily understood from the

waveforms {(a}) and (a) shown ln Fvg 21 if the hlgher level
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i ncreased and, therefore, the nunber of bits of Mﬁ&?uyﬁ§ra d the

mgnori es need not be increased in order to incre
the use of the nenory unit of a mnimzed

Thus,

cient for the internediate gradations_apd intergediate colors \hérent in

the original inmage to be faithfully reproduced. §C a.
Witing (Mdification 1) Referring to FIGS. 14

portion of the blue color signal represents a yellow color
and the lower level portion of the same blue color signal
represents a cyan color, the yellow and cyan colors alter-
nate during a period in which the level of the blue color
signal changes from the higher level down to the lower level
relative to the predetermined threshold 1level, thereby
representing a color intermediate between the yellow and
cyan colors. In this example, since the pulse width (duty
ratio) of the carrier color signal component, which is used
as the clock pulses, during onhe cycle thereof progressively
varies (varies in a direction in which the pulse width is
reduced, in the case of the waveform (b) shown in Fig. 21},
with zrespect to the threshold 1level, the intermediate
gradation correspondingly varies.

The second clock pulses emerging from the control
unit 42 are supplied not only to the divider 44, but also to
the memories 10 to 12 as the respective sampling clock
pulses. In response to the sampliné clock pulses, the
memories 10 to 12 stores and process the respective outputs
from the A/D converters 81 to 83. The color signéls stored
‘in the associated memories 10 to 12 are, in resvponse to the
control signal from the control unit 42, outputted to the
associated D/A converters 101 to 103 from which the analog
signals are outputted to Ehe external display device for the
reproduction on a screen of the cathode ray tube.

In the modification shown in and described with

reference to Fig. 18, since the the sampling clock pulses

—_—
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circuit block diagramfor a nodified formof the in S —proeeessor and
 REREAGERTENT

respective waveforns of various signals appearing i _
the i mage signal processor shown therein basicdllfy includes a gon-

14,

verter unit 1 operable to nodulate the c
color difference signals. Al so those

SHERT 11 G

r VO EE Yggnal fnto

onposite cg
Lopos

S

supprlied to the memories 10 to 12 and the first clock pulses
to be superimposed on the luminance signal are synchronized
with each other, any possible interference fringe which
would appear on the television screen as a result of a beat
component between the luminance signal and the clock pulses
can be advantageously stabilized. 1In addition, since the
sampling_ clock pulses are so selected as to have a frequency

four times the frequency of the first clock pulses, the

interference fringes will be lined up in a direction longi-

tudinally of - the screen, permitting the reproduced still
picture to be comfortably vieweds

It is to be noted that the inversion of the phase
of the clock pulses for each horizontal scanning line may
render the interference fringes to be arranged in a grid
shape to permit the more comfortable viewing of the still
picture reproduced.

Even the image signal processor shown in and
described with reference to Fig. 18 can bring about such
advantages and effects as hereinbefore described in connec-
tion with any one of the foregoing embodiment.

although the piesent invention has fully been

described in connection with the preferred embodiments

thereof with reference to the accompanying drawings, it is
to be noted that various changes and modifications are
appareht to those skilled in the art. Such changes and
modifications are to be understood as included within the

scope of the present invention.unless they depart therefrom.
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-22- color difference signal's and t he conposite col or vi dpops+ EPLAQ;ME%]; éHEET
operabl e to nodul provi ding primary col g nal s on whilch
conponents of a m m\m\‘ al of 3.58 Mz are supdgi nngEHECth t g
third anal og-to- comvetter 81, 82 and 83 which worfk jas_di giti zing

circuits for d|g|t|2|ng t he out puts fr0ﬂ14ﬁe-converter ugit 1 at a

predeterm ned threshold level; a clock pulse generating tRi-t—30.10r
providing clock

1. An indye signal processor coniprising:

converting means for demodulating a composite color wvideo
gignal into color difference signals and for matrixing the
difference signals with the composite color video signal so
as to cause the color difference signals to be converted into
respective primary color signals having carrier color signal
components superimposed thereon;

a digitizing circuit for digitizing an output from
said converting means at a threshold level;

a clock pulse generating circuit for generating clock
pulses synchronized with a color burst signal included in the
composite color video signal and having a frequency n times
the frequency of the color burst signal, wherein n represents
a positive integer not smalleér than 2; and

memory means for sampling and storing an output from
said digitizing circuit when the clock pulses from said clock

pulse generating circuit are applied as sampling clock

pulses.
2. An image signal processor comprising:

clock pulse generating means for generating first
clock pulses and also for generating second clock pulses
synchronized with the £first c¢lock pulses and having a
frequency n times the frequency of the first clock pulses,
wherein n represents a positive integer not smaller than 2;

quasi-intermediate <c¢olor generating means for
superimposing the first clock pulses on a given image signal
to provide a superimposed image signal to provide a digitized
signal; and i

memory means for sampling and storing the digitized
signal from said quasi-intermediate color generating means
when the second clock pulses from said clock pulse generating

means are applied as sampling clock pulses.

—_—
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pul ses synchronized with a color burst signal, included i
color video signal and_having a fre- quency n-tines (n bdi

i nt eger not-snatler than e frequency of the col or byr ib | ; and
\\‘ and 12 adapted to receivejthe iﬂcm§e

first to thir “ﬁmi\x
fromthe cloc mrm S ng unit 30 as sanpling clock B es for

sanpling and ors ng ré‘spec- tive out put_s4t7rqm the firstfto third
converters 81 to 83. The converter unit 1%'ncludes a Y/

3. An image signal processor comprising:

quasi-intermediate color generating means for

superimposing clock signals on a luminance signals;

a clock pulse superimposing circuit having a direct
current inhibiting means for cutting off a direct current
component contained in the clock pulses; and

a matrix circuit for summing the superimposing
luminance signal and color difference signals together to

provide an output.

4. An image signal processor comprising:

a direct current amplifier for receiving an image
signal descriptive of a still picture and clock pulses, a
direct current component of said clock pulses having been cut
off previously, and operable to superimpose said clock pulses

on a portion of the image signal;

an analog-to-digital converter for sampling an output
from said direct current amplifier circuit at a timing
smaller than the cycle of the clock pulses and thereafter
converting the sampled output into a digital signal; and

memory means for storing the digital outputted from

said converted circuit.
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to the input ternlnal _____ 2; a color difference signal denodul @
denodul at i ng fr e coler.signals, fed fromthe Y/ C sepafafo
difference sig m Y and-G Y of respective waveforn
(c¢), (d) and (e) fourth transistor TRd for
anplifying the conpo§| d@bldeo signal to such a wavgformas s
signal (b) in FIG 15; and a nverter 8 Jbav_-

5. The image signal processor as claimed in claim 3,
further comprising:
an analog-to-digital converting circuit for

digitizing the added output.

6. An image sigmal processor as in claim 2, wherein:

said first clock pulses are superimposed on a portion
of said given image signal, said portion being substantiailx
equal to an average level of said given image signal.

7. An image signal processor as in claim 3, wherein

said direct current inhibiting means comprises a capacitor.

8. An image signal processor as in claim 7, wherein
said clock pulse superimposing circuit further includes:

a transistor having a base to which a luminance
signal is applied and to which the clock pulses are applied
through the direct current inhibiting means, said transistor
having a collector from which a superimposed luminance signal
which corresponds to the luminance signal superimposed with

the clock pulses is outputted.

9. An image signal processor as in claim 4, wherein:
said portion of said image signal, upon which said

clock pulses are superimposed, being substantially equal to
an average level of said image signal.

— jaced
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ing first to third transistors TRa, TRb and TRc which are operable to

nodul ate or matrix the color difference signals B-Y, RY and GY, fed from
t he denodul ator 7, and the conposite col or video signal g
i nverted by the transistor TRd. Thereby to provide respec IBEPLAQW}
primary color signals B, R and G are provided whi ch have jbgeé a¥a),
with the conponents of the carrier col o g#9gnal of 3.58 I

third transistors TRa to TRc form ng the

ABSTRACT

IMAGE SIGNAL PROCESSOR

An image signal processor which comprises a memory
device (9) for storing an image signal representative of a
picture during one field period; an operating unit (18) for
generating a READ-OUT command necessary to read out
contents stored in the memory device from the memory
device; a selector (SW 1) for selectively switching the
memory device (9) between a WRITE-IN READY condition and a
READ-OUT READY condition; and a switching control unit (15)
for generating a control signal necessary to control the
switching operation of the selector (SW 1). The switching
control unit is adapted to receive the READ OUT command and
a vertical synchronizing signal included in a composite
video signal. The selector performs the switching operation
in synchronism with the initial vertical synchronizing
eignal applied immediately after the READ-OUT command has
been inputted.

FIGURE 1.

T —————————
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color difference/primry color converter 8 have their bases, to which the
color difference signals B-Y, RY and GY are applied, respectively, and

their emtters to which the inverted conposite color video signal is ap-

plied. These transistors TRa'to TRc output the respec- tivep mary col or
signals B, R and G which have been superi rrposed with the cafrRgp

si gnal components. LA&? NT SHEET
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23 SEP 1997 - 23 - Unli ke t he enbodi rre nts shown and descr bed W th
ref-erenceto Fl GS. 6t 13advx/nt has been disclosed in each of the
J apanese Patent Applications No. 61- 98968 and No. 61- 272123 in the imge

gal proces- sor accod ng to the nodification now under di c# e
carrier color signal of 3.58 MHz included in the ACEMENT SHEET
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sinplified. Mreover, since the conposite color video signal can be applied
directly to the emtters of the transistors TRa to TRc w thout bei ng passed
t Arough the Y/ C separator, the frequency characteri sgn0f the | un nance
signal can be inproved, as conpared with the case in VWEMCEMENTY/sﬁEEI
separation is carried out, .thereby acconplishing a hi gh—ctred-iy-p re
reproduc- tion. The | um nance signal energing fromthejyY % B%%ar a-

Fig. 6

A

: v N N

a) Z N

(b) , e T :

S J 2 A park
Dark Dark

A
\

e

.
B
N

|
) ] Wsanli L)
DorkJ L : —

Imermedicte Intermediate

=

Dark -

o
-
x

4

f

This Sheet Has Been Reﬁ

(i




t hen

REBLAGE

-Nl.!..lp.ll.ll-ll..c' fr —— o —— —_———

N I

5 — b — o —— ]

&ltllll-ll Llil.lll-l.li

. S _——

o el — Al e
NT'

101 to 103 can be

13 by which synchronizing signals
The synchroni'zing sig

R ands G- whi ch have been

(o (LSB) L.EEF

o2 (HSB)
.

unit (not shown) so that the A/D converteffs

o~
(]
Qg

The first to third A/ID converters 81 to 83

o
>

uni t.
convert the primary color signals: B,

tor 6 is supplied to the sync separator
with the carrier color signa

are separated fromthe | um nance signal

applied to a control
the nenories 10 to 12 and the D/ A converter

t he control

N e e fo] e —

m.ll.lll..lll[]

5 —— L -

4 —— L

) S 1S

2 — - — e

Ee—

e camt e — —— —

Fig.

|N e it et e e Wt o it e s e e 7}!

m..lll.lllllllnl. e - —— — e

A 3
Input 3-——

= P — lﬁ.v

e e e —— s ] J-

ﬁwoﬁrwmv

=~ — —— e L

(2

wmﬁzmmv

This Sheet Has Been Replaced

T

— — ——

i |

i

N

D/ $-721
Output

11
|

At — o — o s i

i

l‘;—'rl
RS
H




conponents, into respective digitized signals in a man- n ,
be described. FIGS. 16 and 17 illustrate waveforns used tp- MGEMEN‘TO\&HEM:IW
of the primary color signals is digitized, for exanple, thel

bl ue coror
signal, with the carrier color signal conponent superinpdsdgd % gﬁnpaa/ t1hg
anal og- to-digital converter 81. \Wen the blue color sigral W|th
carrier color signal conponent superinpasegd-t hereon, havifn n
9

as shown by signg” ;7 g.
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(A in FIG 16, is supplied to the associated A/D con- verter 81 having a
predeterm ned threshold I evel, the converter 81 operates to invgr
i nput signal of a higher level than the threshold level into a
- 24 - signal and also to invert the input signal of a |ower |
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than the threshold level into a high |level signal. Ac- cordingly, when an
I nput signal as shown by the wave- form (A) in FIG 16 is inputted to the
associ ated con- verter 81, the latter outputs the digitized signal of a
wavef orm shown by signal (B) in FIG 16. FIG 17 illustrates, on an

enl arged scale, a portion of the waveform (A) of FIG }1Ggj & T Lty of
the threshold | evel and also a portion of gthe wavef or th ? ﬂﬂn(;éﬂ/_, ééﬂﬁf
corresponding to that portion of the wave-
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formshown in FIG 17. As can be readily understood fromthe waveforns (A)
and (B) shown in FIG 17, if the higher |evel portion of the blue color
signal repre- sents a yellow color and the |lower |evel portion of the sane

bl ue col or signal represents a cyan color, the yel- |ow afd r
alternate during a period in which the |evel of the blue ow r%ﬁ@ggf SHEET

changes fromthe higher level down to thed awer |evel rel tlfve to the
predeterm ned threshold | evel, thereby representing an 19 DEC 1996
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I nternmedi ate col or between the yellow and cyan colors. In this exanple,
since the pulse wwdth (duty ratio) of the carrier color S|gnal CONoHE
which is used as the clock pul ses, during one cycle thereqg
varies (yaries in a direction in which the pulse width is

case of the waveform (B) shown in FIG 4), with respect tolthe thre
| evel, the internedi ate gradation corresponfingly varies. Iin t hi9
based on the prinmar). ¢olor sign wth
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the carrier color signal conponent superinposed thereon, a so-called
quasi -i nternedi ate color can be forned. On the other hand,gssheclack pul se
generating unit 30 includes a fifth transistor TRe operabl e HEPL&DEN’ENF §ﬁEET
col or burst signal supplied fromthe denodul ator 7, and a PHL ettt

generating clock pul ses synchronized with the shaped col or ip éé nal and
having a fre- quency four tinmes the frequepcy of the col orf Qur é-mﬁ

Fig.15

(A}  Composite Color
Video Signal

(B) Inverted Composite
Color Video Signhal

(C)  B-Y Signal

(D) R-Y Signal

(E) G-Y Signal

(F) B With Carrier,
(G} R With Carrier

(H) G With Carrier
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nal that is, 14.32 MHz (=3.58X4). This PLL circuit includes a voltage
controlled oscillator (VCO 36 capa- ble of generating clock pul ses having
a ‘frequency which is four tinmes the frequency of the color burst signal, a

divider 34 for dividing the frequency of the output fromddie.qscillator 36
by 4, and a phase conparator 32 for REPLACEMENT SHEET
- 12 - ' %
. 19 DEC 1996
Fig. 16

_ Threshold
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Fig. 17
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- 25 - conmparing the phase of the output fromthe divider 34 with that of
the color burst signal and for applying an error voltage to the voltage
control l ed ‘oscillator 36 which corresponds to the phase difference between
_Each of~the

the output fromthe divider 34 and the col or burst signal.

nmenories 10 to 12 is operable to sanple out and store the

fromthe associated A/D converter with thgzclock pul ses f
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Y

ing unit 30 used as sanpling clock pulses. The digitized signals read out
fromthe respective nenories 10 to 12 are, after having been converted into
t he anal og signals by the associated digital-to-anal og converters 101 to
103, supplied to the external display device (not shown) s f.or

exanpl e, a monitor television receiver or the personal comyuREPLACEMEN® SHEET
sanpling clock pul ses supplied to each of14he nenories 10 §o{I2-are
synchroni zed with the col or burst . ' 19 DEC 199

Fig. /9
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signal and, hence, the carrier color signal conponents of 3.58 MHz used as
the cl ock pul ses superinposed on the primary col or signal outputted from

the converter unit Therefore, interference fringes resulting froma beat

conponent occurring as a result of the difference betw al
and the carrier color signal conponents are stabilized HEPLACEMENT SHEET t}he
still pic- ture is reproduced having neresview ng conf orm’e“ﬁ'\?’é'r,_"si rce
the frequency of the sanpling clock 19 DEC 1995
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IMAGE SIGNAL PROCESSOR GENERATING
REDUCED MEMORY CONSUMPTION STILL
IMAGES YET PRESERVING IMAGE QUALITY

This application is a divisional of co-pending applica-
tion Ser. No. 07/674,382, filed on Mar. 25, 1991, now
abandoned which is a continuation of Ser. No.
07/465,635, filed on Jan. 22, 1990 now U.S. Pat. No.
5,021,873, which is a continuation of Ser. No.
07/168,963 filed on Mar. 16, 1988, now abandoned. The
entire contents of these applications are hereby incorpo-
rated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to an image
signal processor and, more particularly, to a type of
image signal processor used in connection with a video

output device such as, for example, 1 television receiver

set, 2 video tape player (VIR) or video camera. The
image signal processor stores a video signal outputted
from the video output device and subsequently writes
the stored video signal in a graphic memory of a per-
sonal computer in the form of a still or a frozen picture.

2. Description of the Prior Art

With the advent of widespread use of semiconductor
memories, numerous image signal processors of the
type referred to above have been proposed and have
been made commercially available. When the image
signal descriptive of one frozen picture is read in the
personal computer through the image signal processor,
an operator of the personal computer can perform an
image analysis of the frozen picture or image processing
such as enlargement or reduction of the frozen picture,
and extraction or highlighting of one or more portions
of the frozen pictures.

According to the prior art, an image signal processor
is provided with a memory device for the storing of
digitized image signals. When a WRITE-IN control
signal or a READ-OUT control signal is supplied to the
memory device, the image signal can be inputted to or
outputted from the memory device, respectively.
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si gnal s whi ch have been superinposed with the carrier col
conponents are digitized at respective por- tions in the
threshold | evels, the nunber of bits of the converters an
need not be increased in order to increase the resolving
use of the nenory unit of a mnimzed nem -ory capacity i
the internedi ate gradations and colors inherent in the or

faithfully reproduced.
Generally in the prior art image signal processor,

when the image signal stored in the memory device is
desired to be read out from the memory device for
transfer to the personal computer, the following process
takes place. Specifically, after an image signal represen-
tative of one frozen picture has been written in the
memory device of the image signal processor, the image
signal processor transmits a signal to the personal com-
puter notifying the personal computer that the image
signal has been stored in the memory device. The per-
sonal computer subsequently interrogates the image
signal processor if the image signal stored in the mem-
ory device can be read out from the memory device.
When the image signal processor is so interrogated a
READY signal is transmitted to the personal computer
notifying the personal computer that the image signal in
the memory device-is ready to be read out therefrom.
After this interrogation, the image signal is transferred
onto the personal computer. The image signal read out

-from the memory device is then stored in an internal
graphic memory in the personal computer.

According to the prior art, in order for the image
signal ‘stored in the memory device to be transferred
onto the personal computer, a plurality of interroga-
tions must be made between the image signal processor
and the personal computer, and a relatively long time is
required to complete the transfer of the image signal to
the personal computer.

The prior art image signal processor also has another
problem associated with the write-in operation of the
image signal. Specifically, when the frozen color pic-
ture (which is composed of, for example. red, green and
blue) is desired to be reproduced in a color as faithful as
possible to the color of the original video image, it is
generally recognized that a resolving power of at least
4 to 8 bits (16 to 256 colors) is required for each color of
the frozen color picture. This means that the memory
device should have a large memory capacity to store a
number of color image data. While the price in the
market of semiconductor memories has been lowering
because of mass-production, the memory device used in
the image signal processor is, in practice composed of a
number of memory chips and, therefore, an increased
number of the memory chips may resuit not only in a
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- 26; Mor eover, when the primary color signals having te T
R ACEMENE XHEET

st gnal conponents superinposed thereon are to be forned
can be applied directly wi thout being passed throughit

quality of the still picture repro- 23 SEP 1997

col or video signal
Y/ C separator, the
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cost increase in cost of the image signal processor, but
also in a size increase in size of the image signal proces-
sor and the associated circuit components.

On the other hand, in the field of facsimile technol-
ogy in which the input image signal is digitized to pro-
vide a frozen picture, a DITHER process is generally
used. According to the DITHER process, the input
image signal representative of the original image is in-
putted to a comparator whose threshold value is vari-
able stepwise so that a plurality of digitized mmages of

- different gradations can be obtained. The digitized im-

ages of different gradations are then properly combined
together to provide a single frozen picture having con-
tinuously varying gradations.

However, this technique has posed a problem in that
the use of a circuit for varying the threshold value is
required which tends to make the image signal proces-
sor as a whole bulky in size. Also, a process of combin-
ing the digitized tmages together to provide the single
frozen picture is complicated, and a real-time accom-
plishment of the process is hampered.

SUMMARY OF THE INVENTION

Accordingly, the present invention has been devised
with a view to substantially eliminate the above dis-
cussed problems inherent in the prior art image signal
processors and provides as an essential object to an
improved image signal processor of a type capable of
transferring the image signal stored in the memory de-
vice at 2 high speed.

Another important object of the present mnvention is
to provide an improved image signal processor of the
type referred to above which makes use of the memory
device of 1 reduced memory capacity and which can
provide a frozen color picture substantially faithful in
color to the color of an original image.

A further object of the present invention is to provide
an improved image signal processor of the type referred
to above, which is simple in structure and capable of
providing the frozen picture of acceptable gradations.

In order to accomplish these objects, the present



duced can be inproved, as conpared with the case in whi the Y/ C
separation is carried out. Gb. Still Picture Data Wi t{ngggl
Referring to FIGS. 18 and 19 which illustrate the circujt
anot her nodified formof the imge signal processor andjrpspective

wavef ornms of various signals appearing.igp the circuit | &3 SEP 199p ijngge
signal processor shown therein includes a clock pul se generator 40 haviing a

control unit 42 for generat-

invention provides an improved image signal processor
which includes a memory for storing an image signal
representative of a picture during one field period; an
operating device for generating a READ-OUT com-
mand that is necessary to reading out contents stored in
the memory a switch for selectively switching the mem-
ory between a WRITE-IN READY condition and a
READ-OUT READY condition; and a switching con-
troller for generating a control signal that is necessary
for controlling the switching operation of the switch.
The switching controller is adapted to receive the
READ-OUT command and a vertical synchronizing
signal included in a composite video signal. The switch
performs a switching operation in synchronism with the
mitial vertical synchronizing signal applied immediately
after the READ-OUT command has been inputted.

In the image signal processor according to the pres-
ent invention, when the image signal stored in the mem-
ory ts to be read out from the memory by the operating
device, the READ-OUT command is supplied from the
operating device to the switching controller means. The
switching control means is adapted to receive the vert-
cal synchronizing signal included in the composite
video signal supplied to the image signal processor.
Accordingly, when the READ-OUT command is sup-
plied from the operating device to the switching con-
troller, the control signal can be outputted from the
switching controller in synchronism with the initial
vertical synchronizing pulse applied immediately after
the READ-OUT command has been inputted. The
control signal outputted from the switching controller
in this way is applied to the switch to control the switch
operation performed by the switching. In response to
the control signal, the switch selectively brings the
memory into the WRITE-IN READY condition and
the READ-OUT READY condition.

Accordingly, in the image signal processor according
to the present invention, it is possible to selectively
bring the memory into the WRITE-IN READY condi-
tion and the READ-OUT READY condition in syn-
chronism with the vertical synchronizing signal in-
cluded in the input composite video signal by causing
the operating device to apply the READ-OUT com-




generating clock pulses to be applied to the NYEP 1t
be described later, and a [err [
frequency (14,318 MHiz) of the sec- ond ? ock
cl ock pul ses hav- ing a frequency of 3.58

clock pulses is shown by signal (c) in FIG 1

manner as wl |

[
MHzl The wavef

mand. Also, since the outputting of the READOUT
command from the operating device is sufficient for the
memory to be brought into the READ-OUT READY
condition, the image signal stored in the memory means
can be read out therefrom at 2 high speed.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and features of the present
invention will become clear from the following descrip-
tion taken in conjunction with preferred embodiments
thereof with reference to the accompanying drawings,
in which like parts are designated by like reference
numerals.and in which:

FIG. 1 is a schematic circuit block diagram showing
an image signal processor according to 2 first embodi-
ment of the present invention;

FIGS. 2(1)-2(3) are timing charts used to explain the
operation of a field memory device used in the image
signal processor during the WRITE-IN mode;

FIG. 3 is a timing chart used to explain the operation
of the field memory device during the READ-OUT
mode;

FIG. 4 is a timing chart used to explain the operation
of a selector switch used in the image signal processor;

FIG. 5 is a timing chart illustrating 2 READ-OUT
control signal outputted from a READ-OUT control
circuit used in the image signal processor;

FIG. 6(a)-6(d) form is a schematic diagram used to
explain an image signal processing method according to
the present invention;

FIG. 7(a)~7(c) form is a schematic diagram used to
explain a different image signal processing method ac-
cording to the present invention;

FI1G. 8(a)-8(c) form is a schematic diagram used for
the purpose of comparison with the image signal pro-
cessing method shown in FIGS. 6(a)-6(d) and 7(a)-7(c),
in which the image signal is not superimposed with
clock pulses;

FIG. 9 is a schematic circuit block diagram showing
the image signal processor according to a second em-
bodiment of the present invention,;

FIG. 10 is a circuit diagram showing the details of an
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fore, the second clock pul ses are synchronized

and have a frequency n (n being a positive intepe

For exanple, ais 4 in this illustrated instandge) t2§E§E he..,f,r'q ency of
the first clock pul ses. Reference nuneral 46 r¢pfesentsS® B9%c ul se

super- inposing circuit 5 for superinposing th
supplied fromthe divider 44 of the cl acl® pul s
| um nance signal Y providing

enerating un

intermediate gradation generator used in the image
signal processor of FIG. 9;

FIG. 11 is a schematic circuit block diagram showing
the image signal processor according to a third embodi-
ment of the present invention;

FIG. 12 is a circuit diagram showing the details of the
intermediate gradation generator used in the image
signal processor of FIG. 11;

FIGS. 13(a)-13(eform a diagram showing waveforms
of various signals appearing in the circuit shown in
FIG. 12;

FIG. 14 is a schematic circuit block diagram showing
a modified form of the image signal processor;

FIGS. 15(a)~-15(h) form a diagram showing wave-
forms of various signals appearing in the circuit of FIG.
14;

FIGS. 16(a)-16(b) form is a diagram showing wave-
forms from input and output signals of an analog-to-
digital converter used in the circuit of FIG. 14;

FIGS. 17(a)~17(b) form is a diagram, on a partially
enlarged scale, of a portion of the waveform shown in
FIG. 16;

FIG. 18 is a diagram showing a further modified form
of the image signal processor;

FIGS. 19(a)~19(5) form is a diagram showing wave-
forms of various signals appearing in the circuit of FIG.
18; and

FIGS. 20(a)-20(5) and 21(a)-21(d) and 21 are dia-
grams similar to FIGS. 16(a)-16(6) and 17(a)-17(5)
respectively and 17, but pertaining to the image signal
processor of FIG. 18.

DETAIL DESCRIPTION OF THE
EMBODIMENTS

A. Stll Picture Data Write/Read System

Referring first to FIG. 1, there is illustrated a circuit
block diagram of a still picture read/write system 1.
The system 1 shown therein includes an input terminal
2 adapted for being connected with a video output
device, for example, a television receiver set or a video
tape player, and for being connected to a2 composite
video signal that is applied from the video output de-
vice. A connector 4 is adapted to be connected with an
address bus and a data bus of a personal computer 3.

0: on t he



a superinposed | um nance signal. This superinp

the color difference/primry col or converter 8,
color difference signals B-Y, RY and GY to the|s
signal, and the A/D converter 81 to 83 are opegabl

respective digitized signals, forma quagi.int

device. The waveform of the superinposed | um nfance signal

the superinposing circuit 46 is illustrated by
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The composite video signal inputted to the input

terminal 2 is fed to a luminance signal separator 6 opera-
ble to separate signals from a luminance signal Y which
is in turn applied to a color difference signal demodula-
tor 7 for providing B-Y, R-Y and G-Y color difference
signals. The luminance signal Y from the luminance
signal separator 6 and the three color difference signals
from the color difference signal demodulator 7 are sub-
sequently fed to a color difference/primary color con-
verter 8 operable to convert the color difference signals
into three primary color signals, that is, B, R and G
signals, which are representative of the three primary
colors, blue, red and green. The primary color signals
are in turn supplied to a field memory device 9 in which
the primary color signals are digitized for storing
therein in the form of a still picture corresponding to

one field.

The field memory device 9 includes three field mem-
ories 10, 11 and 12 for the respective B, R and G signals.
"Each of the field memories 10 to 15 employ a serial
access input and output system. Each of the field memo-
ries 10 to 15 is of 2 memory construction having 320
rows by 700 columns, a memory area having a sufficient
size accommodate one picture, a one-line buffer mem-
ory area and a row address counter. When these field
memories 10 to 12 applied with a serial clock signal (as
will be described later) are incrementally shifted by a
memory cell in a parallel direction parallel to the col-
umns and, are applied with an increment pulse signal, -
one line shifted in a parallel direction parallel to the
row. For the purpose of the description of the preferred
embodiment of the present invention, each memory cell
of each of the field memories 10 to 15 is assumed to be

capable of storing one bit.

The composite video signal applied to the input ter-
minal 2 1s also supplied to a sync separator 13 operable
for separating horizontal and vertical synchronizing
signals from the composite video signal. The outputs
from the sync separator 13 is supplied to the color dif-
ference signal demodulator 7 for clamping and also to a
WRITE-IN control circuit 14. The vertical synchroniz-
ing signal separated from the composite video signal by
the sync separator 13 is also applied to a control signal
generator 15 as will be described later.
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signal (d) i (WoliRt N RIV-F hg | um nance signal sup- plied to the
superinposing ¢€ircuit 46 | s | {ustrated by signal (b) in FIG 19. Also,
one of the c¢l ¢r £§ e pipnals, for exanple, the color difference
signmal B-Y i$ $hown by signal {a) in FIG 19, and one of the digitized
signals, for}exanple, the digi{ized si gnah enmerging from

The WRITE-IN control circuit 14 is adapted to re-
ceive clock signal through a divider 17 which has been
generated from a WRITE-IN clock signal oscillator 16
having an oscillating frequency of, for example, 28.636
MHz. The WRITE-IN control circuit 14 is operable to
synthesize a plurality of WRITE-IN control signals on
the basis of the synchronizing signals, outputted from
the sync separator 13 and the clock signal generated
from the clock signal oscillator 16. These WRITE-IN
control signals are supplied to the field memory device
9 through a READ-OUT/WRITE-IN mode selector
switch SW1. The B, R and G signals outputted from the
color converter 8 are digitized and written in the field
memory 9 on the basis of the WRITE-IN control sig-
nals. The details of the WRITE-IN operation will be -
described later.

B. Sdill Picture Data Reading

~ The system 1 has an address bus Bl and a data bus B2

adapted for being connected with the address bus and
the data bus of the personal computer 3 through the
connector 4. Qutput signals from the personal computer
3 are supplied through the respective buses Bl and B2
to a READ-OUT control circuit 18 and also to the
control signal generator 15. The READ-OUT control
circuit 18 is also adapted to receive a clock signal from
the personal computer 3 via the connector 4 having a
frequency of, for example, 4 MHz which is used within
the domain of the personal computer 3. The READ-
OUT control circuit 18 is operable to synthesize a plu-
rality of READ-QOUT control signals on the basis of the
outputs from the personal computer 3 and the clock
signal. These READ-OUT control signals are supplied
to the field memory device 9 through a READ-OUT/-
WRITE-IN mode selector switch SW1.

When these READ-OUT control signals are supplied
to the field memory device 9, B, R and G color data
stored in the respective field memories 10 to 12 associ-
ated respectively with the B, R and G signals are se-
quentially outputted to a primary color signal selector
switch SW2. The primary color signal selector switch
SW2 is controlled by a switching control signal sup-
plied from the personal computer 3 to sequentially out-
put blue color data, red color data and green color data
to a serial/parallel converter 19 in a specific order, for



the A/ D convert rH&MAM%H%T gignal (e) in FIG 19. The clock pul se
superi nposi ng ci rduit 46 includgsija transistor TRg having the first clock

pul ses applied tjo |i t 23bSER, 1987 varijabl e resistor VRx for adjusting the |evel
of the first cldck pul ses outputitdd fromthe transistor TRf, a DC

i nhibiting capacj tor—CxTor cutting off g DC conponent of the first clock
pul ses, and a trgnsistor TRf havindg the |'um nance signal Y is applied to

its base the said téfﬁ}ibié,% m o.&'&exogﬁéé‘i?ileﬁ agoLg.r superi nposi ng the

The serial/parallel converter 19 is operable to con-
vert each of the color data into respective parallel data
which is in turn outputted to the personal computer 3
through the data bus B2 for the storage in a graphic
memory (not shown) built in the personal computer 3.
After the image signal is stored in the graphic memory
in the manner described hereinabove, the image can be
processed by operating the personal computer 3 in the
usual manner well known to those skilled in the art.

FIG. 2 illustrates a timing chart used to explain the
operation of the field memory device 9. FIG. 2(1) illus-
trates a waveform of a portion of the composite video
signal corresponding to one horizontal scanning period
1H. A time span between timing t0 and timing t1 repre-
sents a horizontal blanking period, and a time span T1
between timing t1 and timing 2 represents a duration of
a video signal carrying picture informaton. (See, FIG.
2(2)). In the illustrated instance, a serial clock signal SC,
shown in FIG. 2(3), is applied to the field memory
device 9 to which the composite video signal of the
waveform described above is supplied. Therefore, dur-
ing a WRITE-IN period Tw within the duration T1 of
the video signal, the analog video signal is digitized and
written in the field memory device 9 in the form of
serial data.

Hereinafter, the READ-OUT operation of the field
memory device 9 will be described. The B, R and G
color data written, i.e., stored, in the field memory
device 9 are supplied to the personal computer 3
through the data bus B2. The B, R and G color data
written in the respective field memories 10 to 12 associ-
ated respectively with the B, R and G signals are se-
quentially switched by the selector switch SW2 in order
of blue color data followed by the red color data fol-
lowed by green color data and are in turn outputted to
the data bus of the personal computer 3 after having
been converted by the serial/paralle]l converter 19 into
paralle]l color data. More specifically, when the data
written in the field memory device 9 are to be read out,
the converter 19 converts the data, serially supplied
from the field memory 10 for the B signal, from the very
beginning of such serially transmitted data into 8-bit
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Tof i nproves the frequency characteristics of

More specificdllly, the DC inhibiting capacitor C
i t 2&r SEPakgng foff the transistor TRf. Accordingly, if the
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paralle] data which are then outputted to the personal
computer 3. When all the blue color data written in the
field memory 10 have been read out in this manner, 8-bit
data are read out from the very beginning of the field
memory 11 for the R signal. Similarly, 8-bit data are
read out from the very beginning of the field memory
12 for the G signal. After all of the color data stored in
the field memory device 9 have been completely read
out in this way, the reading of one still picture is com-
pleted. (See FIG. 3). [t is eventually pointed out that the
reason for the employment of such a reading method is
because the data bus in the personal computer 3 has
only an 8-bit capacity.

FIG. 4 illustrates a timing chart used to explain the
principle of operation of the system in the illustrated
instance. Referring to FIG. 4 in combination with
FIGS. 1 to 3, the operation of the selector switch SW1
will now be described.

The selection between the READ-OUT mode and
the WRITE-IN mode of the image signal processor 1 is
accomplished by the selector switch SW1. More specif-
ically, when the selector switch SW1 is in a position for
setting the processor in the WRITE-IN mode, the
WRITE-IN control signals outputted from the
WRITE-IN control circuit 14 are supplied to the field
memory device 9. On the other hand, when the selector
switch SW1 is moved to set the processor in the
READ-OUT mode (on the side of the personal com-
puter 3), the READ-OUT signals outputted from the
READ-OUT control circuit 18 are supplied to the field
memory device 9.

When the selector switch SW1 is in a position for
setting the processor in the READ-OUT mode, the
READ-OUT control circuit 18 supplies six types of
READ-OUT control signals including, for example, a
READ-OUT/WRITE-IN operation control signal
RAS, the previously mentioned serial clock signal SC, a
refresh control signal REF, an enable signal WE, an
increment signal INC and a row reset signal RCR, as
shown by signals (1) to (6) in FIG. 5, respectively, to the
field memory device 9 through the selector switch SW1
so that the data stored in the field memory device 9 can
be read out therefrom.
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' By wayof ple, during a period between time ts
and time tn shown in FIG. 5, the red color data for each
still picture are read out from the field memory 11 for
the R signal. During a period between time ta and time
tb, the red data for one row are serially read out in
response to the serial clock signal SC and the refresh
control signal REF.

The switching operation of the selector switch SW1
is controlled by a switching control signal A outputted
from the control signal generator 15. More specifically,
when the switching control signal A is in a low level
state, the WRITE-IN mode is established, but when the
signal A is in a high level state, the READ-OUT mode
is established. (See the waveform (3) shown in FIG. 4).

The control signal generator 15 includes, for exam-
ple, a D-type flip-flop and is operable to output not only
the control signal A, but also a clock switching signal
used to control the division cycle of the divider 17. As
hereinbefore described, the vertical synchronizing sig-
nal V outputted from the sync separator 13 is applied to
the control signal generator 15. (See the waveform (2)
shown in FIG. 4).

- Assuming that- the processor 1 is set in the WRITE-
IN mode, and in the event that a command necessary to
set the processor 1 in the READ-OUT mode is gener-
ated from the personal computer 3, a high level control
signal D is supplied from the personal computer 3 to the
contro] signal generator 15. By way of example, when
the control signal D is rendered to be in a high level
state at 2 time t0 as shown by the waveform (1) in FIG.
4, the switching control signal A is set to 2 high level
state in response to the set-up of one of the vertical
synchronizing pulses V, which has been applied imme-
diately after the set-up of the control signal D to the
high level state, and the high level state of the switching
control signal A is subsequently maintained.

As the switching control signal A is set to the high
level state, the selector switch SW1 is brought in posi-
tion to set the processor 1 in the READ-OUT mode,
thereby permitting the data in the field memories 10 to
12 to be read out sequentially. More specifically, during
a period from a time t2 to a time t3 shown in FIG. 4, the
blue color data are first supplied to the personal com-
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of a waveform shown by (e) in FIG 19.
puter 3. During a subsequent period from the time t3 to
a time t4, and during a period from the time t4 to a time
t5, the red color data and the green color data are suc-
cessively and sequentially supplied to the personal com-
puter 3, respectively. In this way, at the time tS, the still
picture data for one still picture which have been writ-
ten in the field memory device 9 are completely read
out from the field memory device 9 and transferred to
the personal computer 3.

As hereinabove described, the switching between the

WRITE-IN and READ-OUT modes can be accom-
plished when the coatrol signal D transmitted from the
personal computer 3 is brought in a high level state. The
effective timing of this switching is synchronized with
the set-up of one of the vertical synchronizing pulses
which is applied immediately after the control signal D
has been brought in the high level state. Specifically,
the switching into the READ-OUT mede is carried out
during a vertical blanking period TB as shown in the
waveform (7) in FIG. 4.
" Upon the completion of the read-out of the image
signal, the personal computer 3 causes the control signal
D to be a low level at a time t6 wherefore the switching
control signal A, which is an output from the control
signal generator 15, is in a low level state in response to
the set-up of another one of the vertical synchronizing
pulses V which is applied immediately thereafter, i.e., at
a time t4 shown in FIG. 7, and cause the selector switch
SW1 to set the processor 1 in the WRITE-IN mode. It
is to be noted that the time t7 is immediately after the
color data in the field memory device 9 have been read
out from the field memory device 9, and no data is
written in the field memory device 9. Accordingly,
after the time t7, the image signal subsequently inputted
can be written again in the field memory device 9 in the
form of a stll picture.

The reason for switching the READ-OUT mode
during the vertical blanking period TB is for the pur-
pose of accurately reading out the video signal corre-
sponding to one picture. If this switching is not effected
during the vertical blanking period TB, the picture
being reproduced on a screen may be switched over to
a different picture without being completely repro-
duced. The time required to complete the read-out of
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one picture is determined by the timing at which the
control signal D from the personal computer 3 is
brought in the high level state. More specifically, since
the start and end of the period during which the infor-
mation read-out is carried out lie within the time span
between the neighboring vertical blanking periods, a
wait time occurs before and after the read-out opera-
tion. In any event, in the illustrated instance, the time
required to complete the information read-out may be
0.2 second on an average. :

The time required to complete the write-in operation
which takes place when the processor 1 is set in the
WRITE-IN mode corresponds to one field period, that
is, 1/60 second. As hereinbefore described, upon the
completion of the read-out operation, the processor 1 is
switched into the WRITE-IN mode to permit the color
data corresponding to one still picture to be again writ-
ten in the field memory device 9.

Also, the timing at which the processor 1 is switched
onto the WRITE-IN mode is carried out during the
vertical blanking period. Accordingly, the personal
computer 3 can render the control signal D tobe in 2
high level state for any timing. More specifically, re-
gardless of when the personal computer 3 generates a
command required to bring the control signal D into the
high level state, the color data corresponding to one still
picture can be always read out accurately. Moreover,
the switching of the image signal processor 1 into the
READ-OUT mode can be reliably accomplished with-
out interrogations being carried out such as in the prior
art processor. Accordingly, the still picture represented
by the video signal can be written at a high speed in the
graphic memory device built in the personal computer.

As -hereinbefore described, in the image signal pro-
cessor according to the present invention, when the
memory is desired to be brought in the READ-OUT
READY condition, this condition can be accomplished
merely by causing the operating device to output the
READ-OUT command. Accordingly, the necessity of
frequent interrogations between the processor and the
operating device that are required in the prior art pro-

* cessor can be minimized, and the read-out operation of
the memory can be carried out at a high speed. More-
over, since the timing ar which the switching between
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The i mage signal] processor™ e jconstruction de- scribed herei nabove with

reference to FlI 182gp§€§tﬁ§ai he foll ow ng manner. For the purpose of
sinmplifica- tio reference I e made only to the color difference

signal B-Y in descr ration of the inage signal processor.
However, it is ed that the fol]ow ng ggscription can be equally
applicable to the other ¢ -£f erence signals RY and GY. The color
difference signal B, @uiftiTRIN 288 RIEA D-OUT modes takes place in
synchronism with the vertical synchronizing signal and
without relying on the timing at which the READ-
OUT command is transmitted, the video signal corre-
sponding to one field period can be always read out
accurately.

C. Stll Picture Data Writing

A first embodiment of an image signal processing
according to the present invention will now be de-
scribed.

Referring to FIG. 6, a waveform (a) shown therein
represents that of the image signal carrying a still pic-
ture, wherein a chain line A represents an average level
of the image signal. Those portions of the image signal
which are located around the average level denoted by
the chain line A are superimposed with clock pulses
whose waveforms are shown by (¢) in FIG. 6. When the
image signal superimposed with the clock pulses is in-
putted to a switching element having a threshold value
equal to the average level, a digitized signal of a wave-
form as shown by signal (d) in FIG. 6 can be obtained.

For the purpose of comparison, a digitized signal
obtained by inputting the image signal, which is not
superimposed with the clock pulses, to the same switch-
ing element is shown by signal (b) in FIG. 6. As can be
understood from FIG. 6, a portion of the image signal
which is of a level higher than the average level repre-
sents a bright region while a portion of the image signal
which is of 2 level lower than the average level repre-
sents a dark region. On the other hand, according to the
waveform (d), a portion in which the bright and dark
regions alternates finely, that is, a region of intermediate
gradations shows up between the bright and dark re-
gions. By way of example, where the still picture image
1s presented in black and white, the region of intermedi-
ate gradations is shown in gray. Also, where the input
image signal is a red color signal, the region of interme-
diate gradations is represented by-a repetition of red and
black colors and is, therefore, represented by a brown
color which an intermediate color between the red
color and the black color. The region of intermediate
gradation is attributable to the clock pulses superim-
posed on the image signal in the manner as hereinabove
described.
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' In view of the foregoing, if the digitized signal of the

waveform (d) shown in FIG. 6 is sampled at a timing

shorter than the cycle of the clock pulses and is then

stored in, for example, a sufficient memory device hav-

ing a memory capacity to accommodate one still pic-

ture, the digitized signal for the intermediate gradations

can be read out at any desired time.

FIG. 7 illustrates another embodiment of the method
for the present invention. According to the embodiment
shown in FIG. 7, the image signal having portions su-
perimposed with the clock pulses at the average level is
divided into eight levels 0 to 7 so thar it can be con-
verted into a 3-bit digital signal as shown by waveform
(a) in FIG. 7. A waveform (b) shown in FIG. 7 repre-
sents the 3-bit digital signal converted from the analog
signal. A waveform (c) shown in FIG. 7 represents the
3-bit digital signal which has been further converted
into an analog signal. In contrast thereto, waveforms
associated with the image signal not superimposed with
the clock pulses, which have been converted into the
digital signal, are illustrated in FIG. 8.

As can be readily understood from the comparison
between the waveforms (c) shown in FIGS. 7 and 8, a
component resulting from the image signal superim-
posed with the clock pulses fills up steps between grada-
tions of the image signal so that the intermediate grada-
tions or the intermediate colors can be displayed. Be-
cause of this, when the still picture is to be reproduced,
the superimposition with the clock pulses achieves an
effective result reproducing the still picture in a color as
faithful as possible to the color of the original image. In
other words, at portions where the clock pulses are
superimposed, a resolving power can be equivalently
increased. In order to increase the resolving power, the
number of bits of the analog-to-digital converter is gen-
erally required to be increased. The present invention is
effective for accomplishing a substantially faithful color
reproduction, including the reproduction of intermedi-
ate gradations and intermediate colors, without requir-
ing the number of bits of the analog-to-digital converter
to be increased.

The image signal processor necessary to achieve the
above described objective will now be described with
particular reference to FIGS. 9 and 10.
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FIG. 9 illustrates a second embodiment of the image
signal processor according to the present invention and
FIG. 10 illustrates an intermediate gradation generator
used in the circuit shown in FIG. 9.

The luminance signal as a video signal indicative of a
still image is applied to an intermediate gradation gener-
ator 20. The intermediate gradation generator 20 in-

“‘cludes, as best shown in FIG. 10, an NPN-type switch-
ing transistor TR1 having a threshold level substantially
equal to the average level of the luminance signal of the
still image. The transistor TR1 has a base to which a
resistor R1 and a speed-up capacitor C1 are connected.
A set-up improving diode D1 is connected between the
base and the collector of the transistor TR1in a forward
direction. The base of the transistor TR1 is grounded
through a resistor R2. The transistor TR1 has its collec-
tor connected with a direct current source line +B
through a resistor R3 and its emitter connected to the
ground. The base of the transistor TR1 is also con-
nected with a clock pulse generator 23 through a series

" circuit of DC element capacitor C2 and a resistor R4.
The clock pulse generator 23 is of a type capable of
generating clock pulses of 3 MHz in frequency and 1s
adapted to receive a vertical drive signal operable to
lock the oscillation of the clock pulse generator 23.

An output from the intermediate gradation generator

20 of the construction described with particular refer-
ence to FIG. 10 is supplied to a memory unit 21 which

is controlled by a control unit 22. Contents stored in the
memory unit 21 are read out to the color difference/pn-
mary color converter 8 from which the image data is
outputted to an external display device.

The image signal processor according to the second
embodiment of the present invention shown in and
described with reference to FIGS. 9 and 10 will now be
described.

Let it be assumed that the luminance signal of the still
image having the waveform shown by signal (a) in FIG.
6 is applied to the base of the switching transistor TRI.

The 3 MHz clock pulses generated from the clock
pulse generator 23 are also applied to the base of the
transistor TR1 through the resistor R4 and the capaci-
tor C2. Since the direct current component of the clock
pulses are inhibited by the action of the capacitor C2,
the level of the clock pulses to be superimposed on the
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luminance sighnal varies with the level of the luminance
signal. In other words, the amplitude of the clock pulses
superimposed on the luminance signal is high for the
average level of the luminance signal, but low for a
lower or a higher level of the luminance signal as can be
understood from the waveform shown in FIG. 6.
Since the transistor TR1 has a threshold level sub-
. stantially equal to the average level of the luminance
signal, a digitized signal of the luminance signal, which
is an output from the transistor TR1 will represent such
a waveform having a intermediate portdon, as shown by
(d) in FIG. 6.

This digitized signal is then supplied to the memory
unit 21. The memory unit 21 is controlled by the control
unit 22 to sample out the digitized signal at 2 timing
(28.636 MHz in this instance) shorter than the cycle of
the clock pulses superimposed on the luminance signal
and for storing the luminance signal corresponding to
one still picture. The contents stored in the memory unit
21 are, in response to a control signal applied from the
control unit 22, supplied to the external display device,
for example, the personal computer 3, after baving been
converted into paralle]l signals as hereinbefore de-
scribed. The still picture having intermediate gradations
is then displayed through a cathode ray tube of the
personal computer 3. At this time, as hereinbefore de-
scribed, the clock pulses superimposed on the lumi-
nance signal are synchronized with the vertical drive
signal. Therefore, even though a difference beat compo-
pent may occur as a result of the difference between the
luminance signal and the clock puises, the beat compo-
nent is held still when viewed in terms of the vertical :
synchronization. Accordingly, an uncomfortable view-
ing phenomenon in which any possible fringe resulting
from the beat component will not move on the screen of
the cathode ray tube, can be substantially eliminated.

In describing the second embodiment of the present
invention, the luminance signal has been described as a
digitized signal. However, the present invention is not
limited thereto, but may be applicable where each of the
R, G and B signals is digitized.
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The image signal processor according to a third em-
bodiment of the present invention is illustrated in FIGS.
11 to 13. Specifically, FIG. 11 illustrates a circuit block
diagram of the image signal processor according to the
third embodiment, FIG. 12 illustrates the details of an
intermediate gradation generator used in the image
signal processor of FIG. 11 and FIG. 13 illustrates re-
spective waveforms of various signals appearing in the
circuit of FIG. 12.

Referring first to FIG. 11, the primary color signals,
that is, the R, G and B color signals, emerging from the
color difference/primary color converter 8 are supplied
to an intermediate gradation generator 70 which pro-
vides R’, G’ and B’ signal corresponding respectively to
the R, G and B color signals having average level por-
tions superimposed with the clock pulses.

As best shown in FIG. 12, the intermediate gradation
generator 70 includes three direct current amplifiers 71,
72 and 73 of identical construction. Each DC amplifier
71 to 73 includes a PNP-type transistor TR2 having a
base to which the associated primary color signal is
applied from the converter 8. The traasistor TR2 also
has an emirtter connected to a power source line +B
through a resistor RS and a capacitor C3 connected in
parallel to each other. The collector of the transistor
TR2 is grounded through a resistor R6 and is connected
to the base of an NPN-type transistor TR3 having its
collector connected to the power source line +B
through a resistor R7. The emirter of the transistor TR3
is grounded through a resistor RS. The transistor TR3
has its base connected through a direct current inhibit-
ing capacitor C4 and a resistor R9 to a clock pulse
generator 74 to which the vertical drive signal is sup-
plied. The clock pulse generator 74 is adapted to gener-
ate clock pulses of 3 MHz in frequency and synchro-
nized with the vertical drive signal. A node between an
output terminal of the clock pulse generator 74 and the
capacitor C4 is grounded through a variable resistor

- VR,

Referring back to FIG. 11, the R’, G’ and B’ signals
outputted from the intermediate gradation generator 70
are supplied respectively to analog-to-digital converters

81, 82 and 83. In each analog-to-digital converter, one
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analog data for one picture element is converted into
3-bit data. The digital data produced respectively from
analog-to-digital converters 81, 82 and 83 are applied
and stored in associated memories 91, 92 and 93, respec-
tively. When compared with memory 10 shown in FIG.
1 for the blue data in the embodiment of FIG. 1, the
memory 93 shown in FIG. 11 for the blue data substan-
tially has a three times greater capacity. The same can .
be said for the other two memories 91 and 92. Respec-
tive outputs from the memories 91, 92 and 93 are sup-
plied to associated digital-to-analog converters 101, 102
and 103 which provide respective outputs to the exter-
nal display device, for example, a monitor television
receiver.

It is to be noted that the converters 81 to 83, the
memories 91 to 93 and the converters 101 to 103 are all
controlled by the control unit 14 to which horizontal
and vertical synchronizing pulses are supplied from the
sync separator 13.

The operation of the image signal processor accord-
ing to the third embodiment of the present invention
shown in and described with reference to FIGS. 11 and
12 will now be described with reference to FIG. 13.

As hereinbefore described, the R, G and B color
signals, emerging from the color difference/primary
color converter 8 are supplied to an intermediate grada-
tion generator 70 which in tumn provides R’, G’ and B’
signals corresponding respectively to the R, G and B
color signals having average level portions superim-
posed with the clock pulses. In FIG. 13, the waveform
of only one of the R, G and B signals, for example, that
of the R signal which is applied to the DC amplifter 71,
is shown by S1 for the purpose of this discussion,

On the other hand, when the vertical drive signal
identified by S5 and having such a waveform as shown
by signal (e) in FIG. 13 is supplied to the clock pulse
generator 74, the latter generates the clock pulses S4
having a waveform as shown by signal (d) in FIG. 13.
The clock pulses S4 are, after DC components thereof
have been cut out by the action of the capacitor C4,
inputted to the base of the transistor TR3. Accordingly,
the signal S2 applied to the base of the transistor TR3
has a waveform as shown by (b) in FIG. 13, which
signal S2 is then inverted by the transistor TR3 to pro-
vide the associated R’, G’ or B’ signals S3 which corre-
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spond to the inputted color signal having average level
portions superimposed with the clock pulses as shown
by a waveform (c) in FIG. 13.

It is to be noted that, if the amplitude of the clock
pulses is too high, it may happen that the black level
will be highlighted or the white level will be faded out
with the consequence that the still picture reproduced
on the monitor television screen will become grayish. In
order to substantially eliminate this problem, it is pre-
ferred that the resistance setting of the variable resistor
VR be selected to permit the clock pulses to be superim-
posed on those portions of the input color signal which
are of the average level.

The respective R’, G’ and B’ color signals with the
clock pulses superimposed thereon are then supplied to
the associated analog-to-digital converters 81 to 83 by
which they are converted into the 3-bit digital signals.
At this time, the sampling frequency is controlled by the
control unit 14 1o be higher than the frequency (3 MHz)
of the clock pulses superimposed on the respective
color signals. In the illustrated instance, the sampling
frequency employed is 28,636 MHz.

The 3-bit digital signals outputted from the respective
converters 81 to B3 are then supplied to the associated
memories 91 to 93, and the three bits of each of the
digital signals are stored in memory areas 91z, 915 and
91c of the respective memories 91, 92 or 93.

The color signals so stored are read out from the
associated memories 91 to 93 in response to the control
signal fed from the control unit 14, and converted by
the converters 101 to 103 into respective analog signals
which are in turn outputted to the monitor television
receiver (not shown).

As hereinbefore described, the image signal process-
ing method according to the present invention is such
that the clock pulses are superimposed on the portions
of the image signal which are of a value substantially
equal to the average level and are then sampled out at a
timing smaller than the cycle of the clock pulses-to
provide the image signal to the external display device.
Accordingly, any intermediate gradation or color of the
original image can be faithfully reproduced.
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Moreover, the image signal processor according to
the second embodiment of the present invention in-
cludes the switching transistors operable to superim-
pose the clock pulses on the portions of the image signal
which are of a value substantially equal to the average
level and then to digitize the image signal. The thresh-
old values of the switching transistors need not be var-
ied as required in the conventional Dither method.
Therefore, faithful reproduction of the intermediate
gradations or colors can be accomplished reliably.

Furthermore, the present invention does not require
any process hitherto needed to combine a plurality of
digitized images. Therefore, the image signal indicative
of the still picture can be outputted on a real-time basis.

The image signal processor according to the third
embodiment of the present invention is designed so that
the portions of the image signal indicative of the still
picture which are of a value substantially equal to the
average level of the image signal are superimposed with
the clock pulses and are then amplified by direct cur-
rent. The amplified signal is subsequently sampled out
at a timing smaller than the cycle of the clock pulses and
then converted into the digital signal for storage in the
memory. According to this embodiment of the present
invention, since the resolving power of that portion
where the clock pulses are superimposed is substantially
increased and, therefore, the number of bits of the con-
verters and the memories need not be increased in order
to increase the resolving power. Thus, the use of the
memory unit of a minimized memory capacity is suffi-
cient for the intermediate gradations and intermediate
colors inherent in the original image to be faithfully
reproduced.

C-a. Sdll Picture Data Writing (Modification 1)

Referring to FIGS. 14 and 1S which illustrate the
circuit block diagram for a modified form of the image
signal processor and respective waveforms of various
signals appearing in the circuit of FIG. 14, the image
signal processor shown therein basically includes a con-
verter unit 1 operable to modulate the composite color
video signal into color difference signals. Also those
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to the divide &ﬁ?a%gﬁ to he menories 10 to 12 as the respective
sanmpling cloc ulses In reslpdnse to -thBe sanpling clock pulses, the
menories 10 tjo 12 store and process the respective outputs fromthe A/D

converters 81 to 83. The col or
color difference signals and the composite color video

signal are operable to modulate or matrix for providing
primary color signals on which components of a carrier
color signal of 3.58 MHz are superimposed; first to third
analog-to-digital converter 81, 82 and 83 which work as
digitizing circuits for digitizing the outputs from the
converter unit 1 at a predetermined threshold level; a
clock pulse generating unmit 30 for providing clock
pulses synchronized with a color burst signal, included
in the composite color video signal and having a fre-
quency n-times (n being a positive integer not smaller
than 2) the frequency of the color burst signal; and first
to third memories 10, 11 and 12 adapted to receive the
clock pulses from the clock pulse generating unit 30 as
samplmg clock pulses for sampling and storing respec-
tive outputs from the first to third converters 81 to 83.
The converter unit 1 includes a Y/C separator 6 for
separating the color signals from the composite color
video signal applied to the input terminal 2; a color
. difference signal demodulator 7 for demodulating from
the color signals, fed from the Y/C separator 6, color
difference signals B-Y, R-Y and G-Y of respective
waveforms shown by signal (c), (d) and (e) in FIG. 15;
a fourth transistor TRd for inverting and amplifying the
composite color video signal to such a waveform as
shown by signal (b) in FIG. 15; and 2 converter 8 hav-
ing first to third transistors TRa, TRb and TRc which
are operable to modulate or matrix the color difference
signals B-Y, R-Y and G-Y, fed from the demodulator 7,
and the composite color video signal which has been
inverted by the transistor TRd. Thereby to provide
respective negative primary color signals B, R and G
are provided which have been superimposed with the
components of the carrier color signal of 3.58 MHz.
The first to third transistors TRa to TRc forming the
color difference/primary color converter 8 have their
bases, to which the color difference signals B-Y, R-Y
and G-Y are applied, respectively, and their emitters to
which the inverted composite color video signal is ap-
plied. These transistors TRa to TRc¢ output the respec-
tive primary color signals B, R and G which have been
superimposed with the carrier color signal components.

the case of t enmmm(hﬁf wn in FIG 21) with respect to the
i i i The



sigrials storedji fﬁﬁﬁﬁ tpdf menories 10 to 12 are, in response to the
control signal {fio C rol bnit 42, outputted to the associated DA
converters 101t a103 fromwhith}jthe anal og signals are outputted to the

external displ4ay device for the feproduction on a screen of the cathode ray
tube. In the p-f-t ' and deseghki hed by to FIG 18, since the the

sanpling cl ock pul ses d 0.t t first clock
sampl i ng ol ock bul ses ypplLi g L A ek e A2 A8 B
: reference to FIGS. 6 to 13 and what has been disclosed
in each of the Japanese Patent Applications No.
61-98968 and No. 61-272123, in the image signal proces-
sor according to the modification now under discussion,
the carrier color signal of 3.58 MHz included in the
composite color video signal is used as the clock pulses,
without the image signal being superimposed with the
clock pulses, while use has been made of the converter
8 for providing the primary color signal on which the
carrier color signal components have been superim-
posed.

With the above described construction, a structure to
superimpose the clock pulse is not required and, there-
fore, the image signal processor can be advantageously
simplified. Moreover, since the composite color video
signal can be applied directly to the emitters of the
transistors TRa to TRc without being passed through
the Y/C separator, the frequency characteristic of the
luminance signal can be improved, as compared with
the case in which the Y/C separation is carried out,
.thereby accomplishing a2 high quality picture reproduc-
tion.

The luminance signal emerging from the Y/C separa-
tor 6 is supplied to the sync separator 13 by which
synchronizing signals are separated from the luminance
signal. The synchronizing signals are then applied to 2
control unit (not shown) so that the A/D converters 81
to 83, the memories 10 to 12 and the D/A converter 101
to 103 can be controlled by the control unit.

The first to third A/D converters 81 to 83 work to
convert the primary color signals B, R and G, which
bave been superimposed with the carrier color signal
components, into respective digitized signals in 2 man-
ner which will now be described.

FIGS. 16 and 17 illustrate waveforms used to explain
how each of the primary color signals is digitized, for
example, the blue color signal, with the carrier color
signal component superimposed thereon by the analog-
to-digital converter 81. When the blue color signal with
the carrier color signal component superimposed
thcreon, having such a waveform as shown by signal
(A) in FIG. 16 is supplied to the associated A/D con-
verter 81 having a predetermined threshold level, the
converter 81 operates to invert the input signal of a
higher level than ‘the threshold level into a low level
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signal and also to invert the input signal of a lower level ;
than the threshold level into a high level signal. Ac-
cordingly, when an input signal as shown by the wave-
form (A) in FIG. 16 is inputted to the associated con-
verter 81, the latter outrputs the digitized signal of a
waveform shown by signal (B) in FIG. 16.

FIG. 17 illustrates, on an enlarged scale, a portion of
the waveform (A) of FIG. 16 in the vicinity of the
threshold level and also 2 portion of the waveform (B)
of FIG. 16 corresponding to that portion of the wave-
form shown in FIG. 17. As can be readily understood
from the waveforms (A) and (B) shown in FIG. 17, if
the higher level portion of the blue color signal repre-
sents a2 yellow color and the lower level portion of the
same blue color signal represents a cyan color, the yel-
low and cyan colors alternate during a period in which
the level of the blue color signal changes from the
higher level down to the lower level relative to the
predetermined threshold level, thereby representing an
intermediate color between the yellow and cyan colors.
In this example, since the pulse width (duty ratio) of the
carrier color signal component, which is used as the
clock pulses, during one cycle thereof progressively
varies (yaries in a direction in which the pulse width is
reduced, in the case of the waveform (B) shown in FIG.
4), with respect to the threshold level, the intermediate
gradation correspondingly varies.

In this way, based on the primary color signal with
the carrier color signal component superimposed

" thereon, a so-called quasi-intermediate color can be
formed.

On the other hand, the clock pulse generating unit 30
includes a fifth transistor TRe operable to shape the
color burst signal supplied from the demodulator 7, and
a PLL circuit for generating clock pulses synchronized
with the shaped color burst signal and having a fre- -
quency four times the frequency of the color burst sig-
nal, that is, 14.32 MHz (=3.58X$). This PLL circuit
includes a voltage controlled oscillator (VCO) 36 capa-
ble of generating clock pulses having a frequency which
is four times the frequency of the color burst signal, a
divider 34 for dividing the frequency of the output from
the oscillator 36 by 4, and a phase comparator 32 for



tioh since the sanj IRmAgmH{ﬁ @lﬁ are selected to have a frequency four

times the frequencyjo ck pul ses, the interference fringes
will be lined up in éﬁgrtudlna }dlrection of the screen, permtting the
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t he inversion of the of the ¢l gck gul ses for each horizontal scanning
line may ren- der tthe interference fginges to be arranged in a grid shape

for permtti ng a noTe—contest-able, vi éw ng of the
comparing the phase of the output from the divider 34

with that of the color burst signal and for applying an
error voltage to the voltage controlled oscillator 36
which corresponds to the phase difference between the
output from the divider 34 and the color burst signal.

Each of the memories 10 to 12 is operable to sample
out and store the digitized signal from the associated
A/D converter with the clock pulses from the generat-
ing unit 30 used as sampling clock pulses.

The digitized signals read out from the respective
memories 10 to 12 are, after having been converted into
the analog signals by the associated digital-to-analog
converters 101 to 103, supplied to the external display
device (not shown) such as, for example, a monitor
television receiver or the personal computer 3.

The sampling clock pulses supplied to each of the
memories 10 to 12 are synchronized with the color burst
signal and, hence, the carrier color signal components
of 3.58 MHz used as the clock pulses superimposed on
‘the primary color signal outputted from the converter
unit Therefore, interference fringes resulting from a
beat component occurring as a result of the difference
between the image signal and the carrier color signal
components are stabilized and, therefore, the still pic-
ture is reproduced having more viewing comfort.
Moreover, since the frequency of the sampling clock
pulses is made to be an integer multiple of the frequency
of the carrier color signal components, the frequency is,
that of the color burst signal, the interference fringes are
completely regular and lined up in a longitudinal direc-
tion of the television screen. Thereby the still picture
that is reproduced thereon has a greater viewing com-
fort.

According to the modified form of the image signal
processor described above, since the primary color
signals which have been superimposed with the carrier
color signal components are digitized at respective por-
tions in the vicinity of the threshold levels, the number
of bits of the converters and the memories need not be
increased in order to increase the resolving power.
Thus, the use of the memory unit of 2 minimized mem-
ory capacity is sufficient for the intermediate gradations
and colors inherent in the original image to be faithfully
reproduced.
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Moreover, when the primary color signals having the

carrier color signal components superimposed thereon
are to be formed, the composite color video signal can
be applied directly without being passed through the
Y/C separator, the quality of the stull picture repro-
duced can be improved, as compared with the case in
which the Y/C separation is carried out.

C-b. Still Picture Data Writing (Modification 2)

Referring to FIGS. 18 and 19 which illustrate the
circuit block diagram of another modified form of the
image signal processor and respective waveforms of
various signals appearing in the circuit of FIG. 18, the
image signal processor shown therein includes a clock
pulse generator 40 having a control unit 42 for generat-
ing second clock pulses of 14.318 MHz in frequency
which are used as the sampling clock pulses to be ap-
plied to the memories 10 to 12 and also for generating
clock pulses to be applied to the A/D converters 81 to
83 in 2 manner as will be described later, and a } divider
44 for dividing the frequency (14,318 MHz) of the sec-
ond clock pulses by 4 to provide first clock pulses hav-
ing a frequency of 3.58 MHz. The waveform of the first
clock pulses is shown by signal (c) in FIG. 19. There-
fore, the second clock pulses are synchronized with the
first clock pulses and have a frequency n (n being a
positive integer not smaller than 2 for. For example, n is
4 in this illustrated instance) times the frequency of the
first clock pulses.

Reference numeral 46 represents a clock pulse super-
imposing circuit 5 for superimposing the first clock
pulses, supplied from the divider 44 of the clock pulse
generating unit 40, on the luminance signal Y providing
a superimposed luminance signal. This superimposing
circuit 5 together with the color difference/primary
color converter 8, which operates to add the color
difference signals B-Y, R-Y and G-Y to the superim-
posed luminance signal, and the A/D converter 81 to 83
are operable to provide the respective digitized signals,
form a quasi-intermediate color generating device. The
waveform of the superimposed luminance signal gener-
ated from the superimposing circuit 46 is illustrated by
signal (d) in FIG. 19 while the luminance signal sup-
plied to the superimposing circuit 46 is illustrated by
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signal (b) iti FIG. 19. Also, one of the color difference
signals, for example, the color difference signal B-Y is
shown by signal (a) in FIG. 19, and one of the digitized
signals, for example, the digitized signal emerging from
the A/D converter 81 is shown by signal (e) in FIG. 19.

The clock pulse superimposing circuit 46 includes a
transistor TRg having the first clock pulses applied to
its base, a variable resistor VRx for adjusting the level
of the first clock pulses outputted from the transistor
TRf, a DC inhibiting capacitor Cx for cutting off 2 DC
component of the first clock pulses, and a transistor TRf
baving the luminance signal Y is applied to its base the
said transistor TR is operable to for superimposing the
first clock pulses, applied to the emitter thereof, on the
luminance signal Y. The DC inhibiting capacitor Cx
improves the frequency characteristics of by image
signal. More specifically, the DC inhibiting capacitor C
constitutes an emitter-peaking of the transistor TRf.
Accordingly, if the capacitance of the capacitor Cx is
reduced, a high frequency region of the image signal
will be enhanced as much as to result in the highlighting
of the color of intermediate gradation where a consider-
able change in picture takes place, thereby to improve
the quality of the still picture being reproduced.

The color difference/primary color converter 8 in-
cludes the first, second and third transistors TRa, TRb
and TRc having their bases to which the respective
color difference signals are applied, and also their emit-
ters to which the superimposed luminance signal, that
is, the luminance signal having the first clock pulses
superimposed thereon, is applied. These transistors TRa
to TRc have their collectors from which respective
added signals in which the superimposed luminance
signal and the color difference signals are summed to-
gether are outputted.

When the added signals from the converter 8 are
inputted to the respective A/D converters 81 to 83, the
added signals are converted by the converters 81 to 83
into respective digitized signals of a waveform shown
by (e) in FIG. 19.

The memories 10 to 12 and the D/A converters 101
to 103 operate in respective manners similar to that
described in connection with the previous modified
form of the image signal processor shown in and de-
scribed with reference to FIG. 14.
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What is clained{ig: 1. An inagejsiignal processor conprising: converting
means for denodgl ti21§ SERqgppsiit ¢ col or video signal into color difference
signals and 17 R 1999 for matrfxing the difference signals with the com
posite col or vifleo sign tp cause the color difference signals to
be converted in ctive prinary coEgr signals having carrier color

si gnal conponents superinpose er eon; -

The image signal processor of the construction de-
scribed hereinabove with reference to FIG. 18 operates
in the following manner. For the purpose of simplifica-
tion, reference will be made only to the color difference
signal B-Y in describing the operation of the image
signal processor. However, it is noted that the following
description can be equally applicable to the other color
difference signals R-Y and G-Y.

The color difference signal B-Y outputted from the
demodulator 7 has a waveform shown by signal (a) in
FIG. 19 and is applied to the base of the transistor TRa.

On the other hand, the second clock pulses from the
control unit 42 are divided by the divider 44 to provide
the first clock pulses of the waveform shown by signal
(c) in FIG. 19. The first clock pulses emerging from the
divider 44 are supplied to the emitter of the transistor
TRS through the base-emitter path of the transistor TRg
and then through the DC inhibiting capacitor Cx. The
transistor TRf has the luminance signal of the wave-
form, shown by signal (b) in FIG. 19, applied to its base
Therefore, the superimposed luminance signal emerge
is developed from the collector of the tramsistor Trf.
The superimposed luminance signal develops a wave-
form shown by signal (d) in FIG. 19. This superimposed
luminance signal outputted from the transistor TRf is
supplied to the emitter of the transistor TRa of the color
converter 8.

Since the color difference signal B-Y and the super-
imposed luminance signal Y are summed together by
the transistor TRa, the transistor TRa outputs the blue
color signal B on which the clock pulses have been
superimposed from its collector. This blue color signal
B is then digitized by the associated A/D converter 81
into the digitized signal having the waveform (e) shown
in FIG. 19.

FIG. 20 illustrates waveforms used to explain how
the blue color signal having the clock pulses superim-
posed thereon is digitized by the analog-to-digital con-
verter 81. When the blue color signal having the clock
pulses superimposed thereon as shown by the waveform
(@) in FIG. 20 is supplied to the A/D converter 81
having a predetermined threshoid level as indicated in
FIG. 20, the converter 81 operates to convert the input
signal of a higher level than the threshold level into a
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low level signal. Also, the input signal of a lower level
t%xan the threshold level is inverted into a high level
signal. Accordingly, when the input signal shown by
the waveform (a) in FIG. 20 is inputted to the converter
81, the digitized signal of the waveform (b) shown in
FIG. 20 is outputted from the converter.

FIG. 21 illustrates, on an enlarged scale, a portion of
the waveform (a) of FIG. 20 in the vicinity of the
threshold level and a portion of the waveform of FIG.
20 corresponding to that portion of the waveform (a)
shown in FIG. 21. As can be readily understood from
the waveforms (a) and (b) shown in FIG. 21, if the
higher level portion of the blue color signal represents a
yellow color and the lower level portion of the same
blue color signal represents a cyan color, the yellow and
cyan colors alternate during a period in which the level
of the blue color signal changes from the higher level
down to the lower level relative to the predetermined
threshold level. Thereby an intermediate color between
the yellow and cyan colors is represented. In this exam-
ple, since the pulse width (duty ratio) of the carrier
color signal component, which is used as the clock
pulses, during one cycle thersof progressively varies
(varies in a direction which reduces the pulse width, in
the case of the waveform (b) shown in FIG. 21) with
respect to the threshold level, the intermediate grada-
.tion correspondingly varies.

The second clock pulses emerging from the control
unit 42 are supplied not only to the divider 44, but also
to the memories 10 to 12 as the respective sampling
clock pulses. In response to the sampling clock pulses,
the memories 10 to 12 store and process the respective
outputs from the A/D converters 81 to 83. The color
signals stored in the associated memories 10 to 12 are, in
response to the control signal from the control unit 42,
outputted to the associated D/A converters 101 to 103
from which the analog signals are outputted to the
external display device for the reproduction on a screen
of the cathode ray tube.

In the modification shown and described by to FIG.
18, since the the sampling clock pulses supplied to the
memories 10 to 12 and the first clock pulses to be super-
imposed on the luminance signal are synchronized with
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cl ock pul ses anhd rafing seggnd cl ock pul ses synchronized with
the first clock pulses and having a frequency a tines the frequency of the
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each other, any possible interference fringe which

would appear on the television screen as a result of 2

beat component between the luminance signal and the

clock pulses can be advantageously stabilized. In addi-
tion, since the sampling clock pulses are selected to
have a frequency four times the frequency of the first
clock pulses, the interference fringes will be lined up in

a longitudinal direcdon of the screen, permitting the

reproduced still picture to be comfortably viewe ..

It is to be noted that the inversion of the phase: of the
clock pulses for each horizontal scanning line may ren-
der the interference fringes to be arranged in a grid
shape for permitting a more comfortable viewing of the
still picture reproduced.

Even the image signal processor shown and de-
scribed by to FIG. 18 can bring about such advantages
and effects as hereinbefore described in connection with
any one of the foregoing embodiments.

Although the present invention has fully been de-
scribed in connection with the preferred embodiments

thereof with reference to the accompanying drawings,
it is to bé noted that various changes and modifications

‘ve apparent to those skilled in the art. Such changes

and modifications are to be understood as included

within the scope of the present invention unless they
depart therefrom.

What is claimed is:

1. An image signal processor comprising:
converting means for demodulating a composite

color video signal into color difference signals and
for matrixing the difference signals with the com-
posite color video signal so as to cause the color
difference signals to be converted into respective
primary color signals having carrier color signal
components superimposed thereon;

a dxgmzxng circuit for digitizing an output from said
converting means at a threshold level;

a clock pulse generating circuit for generating clock
pulses synchronized with a color burst signal in-
cluded in the composite color video signal and
having a frequency o times the frequency of the
color burst signal, wherein o represents a positive .
integer not smaller than 2;and @ e

This Sheet 1.

N IIIIII llll llle/?ﬂced



I nteger not s

super- inposin
superi nposed i
signal to prOV|d
storing the di

e

t e 11 Tst—t

" 2agee 9%

o — =

I ng mean when the second cl ock pgl ses from sai d

each other, any possible interference fringe which

would appear on the television screen as a result of a

beat component between the luminance signal and the

clock pulses can be advantageously stabilized. In addi-
tion, since the sampling clock pulses are selected to
have a frequency four times the frequency of the first
clock pulses, the interference fringes will be lined up in

a longitudinal du'ccnon of the screen, permzmng the

reproduced stll picture to be comfortably viewe: ..

It is to be noted that the inversion of the phase: of the
clock pulses for each horizontal scanning line may ren-
der the interference fringes to be arranged in a grid
shape for permitting a more comfortable viewing of the
stll picture reproduced.

Even the image signal processor shown and de-
scribed by to FIG. 18 can bring about such advantages
and effects as hereinbefore described in connection with
any one of the foregoing embodiments.

Although the present invention has fully been de-
scribed in connection with the preferred embodiments
thereof with reference to the accompanying drawings,
it is to be noted that various changes and modifications

‘e apparent to those skilled in the art. Such changes

and modifications are to be understood as included

within the scope of the present invention unless they
depart therefrom.

What is claimed is:

1. An image signal processor comprising:
converting means for demodulating a composite

color video signal into color difference signals and
for matrixing the difference signals with the com-
posite color video signal so as to cause the color
difference signals to be converted into respective
primary color signals having carrier color signal
components superimposed thereon;

a dxgmzmg circuit for digitizing an output from said
converting means at a threshold level;

a clock pulse generating circuit for generating clock
pulses synchronized with a color burst signal in-
cluded in the composite coler video signal and
having a frequency o times the frequency of the
color burst signal, wherein n represents a positive

integer not smaller than 2; and -
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memory means for sampling and storing an output
from said digitizing circuit when the clock pulses
from said clock pulse generating circuit are applied
as sampling clock pulses.

2. An image signal procsssor comprising:

clock pulse generating means for generating first
clock pulses and also for generating second clock
pulses synchronized with the first clock pulses and
having a frequency n times the frequency of the
first clock pulses, wherein n represents a positive

_ integer not smaller than 2;

quasi-intermediate color generating means for super-
imposing the first clock pulses on a given image
signal to provide a superimposed image signal and
also for digitizing the superimposed image signal to
provide a digitized signal; and

memory means for sampling and storing the digitized
signal from said quasi-intermediate color generat-
ing means when the second clock pulses from said
clock pulse generating means are applied as sam-
pling clock pulses.

3. An image signal processor as in claim 2, wherein:

said first clock pulses are superimposed on a portion
of said given image signal, said portion being sub-
stannally equal to an average Ievel of said given
unage signal.

4. An image signal processor comprising:

quasi-intermediate color generating means for super-
imposing clock signals on a luminance signal,

a clock pulse superimposing circuit baving a direct
current inhibiting means for cutting off a direct
current component contained in the clock pulses;
and

a matrix circuit for summing the superimposed lumi-
nance signal and color difference signals together
to provide an added output.

5. The image signal processor as claimed in claim 4,

further comprising:

an analog-to-digital converting circuit for digitizing
the added output.

6. An image signal processor as in claim 4, wherein
said direct current inhibiting means compriss a capaci-
tor. :
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7. An image signal processor as in claim 6, wherein
said clock pulse superimposing circuit further includes:
a transistor having a base to which a luminance signal
is applied and to which the clock pulses are applied
through the direct current inhibiting means, said
transistor having a collector from which a superim-
posed luminance signal which corresponds to the
luminance signal superimposed with the clock
pulses is outpurted.

8. An image signal processor comprising:

a direct current amplifier for receiving an image sig-
nal descriptive of a still picture and clock pulses, a
direct current component of said clock pulses hav-
ing been cut off previously, and operable to super-
impose said clock pulses on a portion of the image
signal;

an analog-to-digital converter for sampling an output
from said direct current amplifier circuit at a timing
smaller than the cycle of the clock pulses and |
thereafter converting the sampled output into a
digital signal; and

memory means for storing the digital signal outputted
from said converter circuit.

9. An image signal processor as in claim 8, wherein:

said portion of said image signal, upon which said
clock pulses are superimposed, being substantially
equal to an average level of said image signal.

g
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IMAGE SIGNAL PROCESSOR GENERATING REDUCED MEMORY
CONSUMPTION STILL IMAGES YET PRESERVING

IMAGE QUALITY
ABSTRACT
An intermediate gradation generator filters out a direct’

current component of a clock pulse and then superimposes

the filtered clock pulse on average levels of a luminance
signal.

FIGURE 9 & 10.

pdng. t he superinposed |um - nance signal and col or
gr ovi de an added output. S. The inage signal



tor. 7. An image signal processor as in claim6, wherein said clock pul se
superinposing circuit further includes: a transistor having a base to which
a lum nance signal is applied and to which the clock pul ses are applied
through the direct current inhibiting neans, said transjstor having a

coll ector fromwhich a superinm posed Iun1nance si gha orresponds
to the Ium nance signal superinposed with the cl ock

01112

Color
Y _|Convert]

2|

I

1
v7c | [c.OIFlR=y]
SEPA.| |DEMOD| G=Y IB, B 1
R
e

- SYNC 1
16 SEPA.

DIV,

W )

=
4 ]
V-sync g
(v
| = |

____-_{ 17 J5 _,:q:’ !_T"‘SW’ —-]
. v © -
Pl =teld] swa— 1. ;[
3;" { V-sync S/P
@ | 181 ‘-’jfi 1A Convert
g { N GEN.
S " ~—i5 19
i 2| B2
e
e | T~—4
T
3



pul ses is outputted. 8. An inmage signal processor conprising: a direct
current anplifier for receiving an inmage sig- nal descriptive of a stil

pi cture and cl ock pul ses, a direct current conponent of said clock pul ses
hav- ing been cut off previously, and operable to super- inpose said clock

pul ses on a portion of the inmage signal; an anal og-to-digital converter for

sanpling an out put -2 -
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fromsaid direct current anplifier circuit at a timng smaller than the
cycle of the clock pulses and thereafter converting the sanpled output into
a digital signal; and nmermory neans for storing the digital a ut putted
fromsaid converter circuit. 9. An image signal processor HfEﬁ’LACm o
wherein: said portion of said inmage signal, upon which sai HEET

are superinposed, being substantiall
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equal to an average |evel of said inmage signal. 7. An image signa
processor as in claim6, wherein said clock pul se superinposing circuit
further includes: a transistor having a base to which a |um nance signal is
applied and to which the clock pul ses are applied through the direct

current inhibiting nmeans, said
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| npose said clock pulses on a portion of the inage signal; an

anal og-to-digital converter for sanpling an out put fromjsa Lrect current

anplifier circuit at a timng smaller than the cycle of tﬁ‘éPchc(Eg# P

and thereafter converting the sanpled output into a digft ' é&ﬁ

menory neans for storing the digital signal outputted ffo 5{3 gEgonver
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9. An image signal processor as in claim8, wherein: said portion of said
I mage signal, upon which said clock pul ses are superinposed, being
substantially equal to an average |evel of said inage si
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IMAGE SIGNAL PROCESSOR GENERATING
REDUCED MEMORY CONSUMPTION STILL
IMAGES YET PRESERVING IMAGE QUALITY

07/465,635, filed on Jan."22,.1990 now u.s. Pat No
5,021,873, which is a contin

entire contents of these applications are hereby inc
s rated by reference.

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention generally relates to an image
REPLACEMENT SHEET szgna.l processor and, more particularly, to a type of
image signal processor used in connection with a video
17 MAR 1999 output device such as, for example, 1 television receiver
set, 2 video tape player (VIR) or video camera. The
image signal processor stores a video signal outputted

from the video output device and subsequently writes
the stored video signal in a graphic memory of a per-
sonal computer in the form of a still or 2 frozen picture.

2. Description of the Prior Art

With the advent of widespread use of semiconductor
\w memories, nqumerous image signal processors of the
type referred to above have been proposed and have
been made commercially available. When the image
signal descriptive of one frozen picture is read in the
personal computer through the image signal processor,
an operator of the personal computer can perform an
image analysis of the frozen picture or image processing
such as enlargement or reduction of the frozen picture,
and extraction or highlighting of one or more portions
of the frozen pictures.

According to the prior art, an unage signal processor
is provided with 2 memory device for the storing of
digitized image signals. When a WRITE-IN control
signal or a READ-QOUT control signal is supplied to the
memory device, the image signal can be inputted to or
outputted from the memory device, respectively.
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each other, any possible interference fringe which
would appear on the television scresn as a result of a
beat comporent between the luminance signal and the
clock pulses can be advantageously stabilized. Ia addi-
tion, since the sampling clock pulses are selected to
bhave a frequency four dmes the frequency of the first
clock pulses, the interference fringes will be lined up in
a longitudinal direction of the screen, permutting the
reproduced sdll picture to be comfortably viewe ..

It is to be noted that the inversion of the phase of the
clock pulses for each horizontal scanning line may ren-
der the interference fringes to be arranged m a grid
shape for permitting a more comfortable viewing of the
stll picture reproducad.

Even the image signal processor shown and de-
scribed by to FIG. 18 can bring about such advantages
and effects as hereinbefore described in connection with
any one of the foregoing embodiments.

Although the present invention has fully been de-
scribed in connection with the preferred embodiments
thereof with referance to the accompanying drawings,
it is to be noted that various changes and modifications

te apparent to those skilled in the art. Such changes
and modifications are to be understood as included
within the scope of the present invention unless they
depart therefrom.
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What is claimed is:

1. An image signal processar comprising:
converting means for demodulating a composite

color video signal into color difference signals and

for matrixing the difference signals with the com-

posite color video signal so as to cause the color

difference signals to be converted into respective
~ primary color signals having carrier color signal

components superimposed thereon;

a digitizing circuit for digitdzing an output from said
converting means at a threshold level;

a clock pulse generating circuit for generating clock
pulses synchronized with a color burst signal in-
cluded in the composite color video signal and
having a frequency a times the frequency of the
color burst signal, wherein n represents a positive
integer not smaller than 2; and

memory means for sampling and storing an output
from said digitzing circuit when the clock pulses
from said clock pulse generating circuit are applied
as sampling clock pulses.

2. An image signal processor comprising:

clock pulse generatng means for generating first
clock pulses and also for generating second clock
pulses synchronized with the first clock pulses and
having a frequency o times the frequency of the
first clock pulses, wherein n represents 2 positive
integer not smaller than 2;

quasi-intermediate color generating means for super-
imposing the first clock pulses on a given mmage
signal to provide a superimposed image signal and
also for digitizing the superimposed image signal to
provide a digitized signal; and

memory means for sampling and storing the digitized
signal from said quasi-intermediate color generat-
ing means when the second clock pulses from said
clock pulse generating means are applied as sam-
pling clock pulses.

3. An image signal processor as in claim 2, wherein:

said first clock pulses are superimposed on a portion
of said given image signal, said porton bemg sub-
stantially equal to an average level of said given
image signal.
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4. An image signal processor comprising:

quasi-intermediate color generating means for super-
imposing clock signals on a luminance signal,

a clock pulse superimposing circuit having a direct

curreat inhibiting means for cutting off a direct ..
current component contained in the clock pulses;] &EP.LAC,E&:}FNT SHEET

and ha

a matrix circuit for summing the superimposed lumi-{ § 17 MAR ?999‘\
nance signal and color difference signals together
to provide an added output.

S. The image signal processor as claimed in claim 4, ==
further comprising:

an analog-to-digital converting circuit for digitizing

the added output.

6. An image signal processor as in claim 4, wherein
said direct current inhibiting means comprises a capaci-
tor. -

7. An image signal processor as in claim 6, wherem
said clock pulse superimposing circuit further includes:

a transistor having a base to which a luminance signal

is applied and to which the clock pulses are applied
through the direct current inhibiting means, said
transistor having a collector from which a superim-
posed luminance signal which corresponds to the
luminance signal superimposed with the clock
pulsa is outpurtted.

8. An image signal processor compnsmg

a direct current amplifier for receiving an image sig-

nal descriptive of a still picture and clock pulses, a
direct current component of said clock pulses hav-
ing been cut off previously, and operable to super-
impose said clock pulses on a portion of the image
signal;

an analog-to-digital converter for sampling an cutput

from said direct current amplifier circuit at a timing
smaller than the cycle of the clock pulses and
thereafter converting the sampled output into a
digital signal; and

memory means for storing the digital signal outputted

from said converter circuit.

9. An image signal processor as in claim 8, wherein:

said portion of said image signal, upon which said

clock pulses are superimposed, being substantially
equal to an average level of said image signal.



