| MAGE SkGNAL PROCESSOR BACKGROUND OF THE I NVENTION 1. Field of thésnr4
lnvention The present invention generally relates to an image signa
progeSsor and, nore particularly, to a type of inage signal-processor used

in tonnectlon with a video output device such as, fonn a t el evi si on
recplver set, a video tapeplayer (VTR) or__,deeo ca 3MS|gna
pr ocessor stores signal outputted fromthe ~

BACKGROUND Qs."‘ THE INVENTION
(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 wvideo

T

output device such as, for example, television receiver set,
video tape player {VTR) or video camera for storing a video
signal dutputted from the wvideo output device and for
ﬂf.' subséquentlf writing the stored video signal in a graphic

10 memory in a personal computer in the form of a still or -

frqzen picture.
(Description of the Prior Art)
with the advent.of widespread use of semiconductor
memories,-lnumerous 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 througﬁ the image
signal processor, an operator of the personal computer can
{i:- perform an image analysis of the frozen picturé or an image
| 20 processing such as enlargement.or reduction of the frozen
. picture, or extraction or highlighting of one or more
portions of the frozen.
According to the pfior art, the image signal
processor is provided with a memory device for the storage
25 of a digitized image signal. When a WRITE-IN control signal

or a READ-OUT control signal is supplied to the memory
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vi deo out put device and subsequently wites the stored V|deo Signal in a°
graphic menory of a personal ~com puter in the form of g;%hdelt Has®eerRebl@d en
pigf-ure. 2. EEscrlpt|on of the Prior Art Wth the advent use
of semi.conduct or menori es;” nunerous image signal processkﬂﬂﬂ ne
referred to above have been proposed and has,bgen nmade c

avai | abl e. Wen the |nﬁge si gnal descrlptlve of one frozen picture is read
in the personal

'deVice,- the image signal can be inpu_t_t;_ed_t_o or outputted
from the memory device, respectively. -
Generally in the prior art image signal processor,

P

when the image signal stored in the memory device is desired

it e

5 to be read out f;om the memory..device for the t;ansfer 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

(?ﬁz | - image signal.processor, the image signal processor issues to

10 the personal computer a signal notifying the personal com-

puter that the image signal has been stored in the memory
device. The personal computér subsequently 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 inteirogated'then issues to the

personal computer a READY signal notifying the personal com-

buter that the image signal in the memory device:is ready to

be read out therefrom. After this interrogation, the image

(f_ 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 pérsonal computer, a plurality of interrogations has to

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

'computef, requiring a relatively long time to. complete the

transfer of the image signal to the personal computer.



conput er through the image signal processor, an opera- tor of the persona
.ctorputer can performan inmage analysis of the frozen pnﬁgemfubsB laced
“preQcessi ng such as enl argenent or reduction of the froze

extraction or highlighting of one or nore portions of th

According to the prior art, an inmage signal processor S rOVI ed mnth a
merory device for storing d|g|t|zed I mge signals. When a WRITE-IN contro
signal or a

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

picture which is composed of, for example, red, green and
5 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-(ls to 256 colors) is required for each color of the
C;H '~ 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 nowadays lowering because of the
mass-production, the memory device used in the image signal
processor is in practicé composed of a numberxr of: memory
15 chips and, therefore, fhe increased number of the memory

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

'"fi' signal processor, but also in increase in size of the image
signal processor and its associated qircuit components.

f ] 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 is generally

used. According to the DITHER process, the input image

signal representative of the original image is inputted to a

comparator whose threshold wvalue is variable stepwise so

25 that a'plurality of digitized images of different gradation

can bYe  obtained. The digitized images of different



READ- OWT control signal is supplied to the memory deViééf the i'mage-si gnal
‘cah be inputted to or outputted fromthe nenory devi ce",’M%&pHgstgegneﬂ

- Generally in the prior art inmge signal processor, when } | -
stored-in the nenory device is desired to be read out f
device for transfer to the personal conputery the followng akes
pl ace. Specifically, after an inmage signal represen- tative of one frozen

pi cture has been witten in the

190
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gradation are then properly combined together to'provide a
single frozen' picture héving a continuously varying grada-
tion.

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

SUMMARY OF THE INVENTION

_ Aééordingly, the Present inyention has been
devised with a view to substantiaily 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



menory .devi ce of the inmge signal processor, the inage Signal processor
transmts a signal to the personal com puter notifThisBhed A RESonal -
conputer that the imge signal has been stored in th #d The
per- sonal conputer subsequently interrgates the i | ” essor if
the image signal stored in the nem :

-

-

10

15

20

25

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 providés an improved image signal processor which
comprises a memory means for storing an image signal repre-
sentativé of a picture during one field period; an operating
means for generating a READ-OUT command necessary to read
out contents storedlin the memory device from the memory
device; a switching means for seiectivély 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 wvideo
signal, and tﬁe switching meaﬁs performs the switching
operation in synchronism with the initial wvertical 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 siénal 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 inéluded. in the composité video signal

supplied to the image signal processor. Accordingly, when



Z'er device can be read out fromthe menory device. Wiér fhe i mage signal
processor is so interrogated, a READY signal is transfhg e HagBeeh&e onal

comput er notifying the personal conputer. that the irmg
menory.device is ready to be read out therefrom After tion
the image signal is transferred onto the pergonal conpu : e | mage

signal read out fromthe menory device is then stored in an internal
the READ-OUT command is supplied from the operating means to
the switching control means, the control signal can be

outputted £rom the switching control means in synchronism

with the initial vertical synchronizing pulse applied
5 immediately after the READ-OUT command has.been inputted.
. The control signal outputted from the :switching control
means in this way 1i1s applied to the switching means to
control the switching operation performed by the switching
f:- | ' . means. In response to the control signal, the switching

10 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 pos~sib1e to selectively
bring the memory means into the WRITE-IN READY condition and
15  the READ-QUT READY condition in synchronism with the wverti-
cal synchronizing signal included in the input composite
video signal Dby causing the operating means ‘to apply the
'READ-OUT command. Also, since the outputting of the READ-
{ _ _ OUT command from the operating me.ans :'L_s sufficient for the
-. 20 memoxry means to be brought into the READ-OUT READY condi-
tion, the image signal stored in the fnemory means can be
read out therefrom at high épeed.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and features of the
25 present invention will Dbecome clear £rom the following
description taken in conjunction with preferred embodiments

thereof with reference to the accompanying drawings, in



gfaphie menory in the personal conputer. According-to the prlor art

.‘order for the image signal stored in the nmenory deVqusmﬁabnsB qed
onto the personal. conputer, a plurality of |nterroga- made
bet:ween the i mage signal processor and the personal co
relatively long tine is required to conplete_the trans e I mage

signal to the personal conputer. The prior “aft” | mge signal processor also
has anot her

which like parts are designated by like reference numerals

and in which:

Fig. 1 1is a schematic circuit block .diagram

showing an image signal processor according to a first
5 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 is a timing chart ﬁsed to explain the

10 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; _l .

15 Fig. 5 is a timing chart illustrating a READ-QUT
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 précessing method according to the present

20 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 pﬁrpose

25 of comparison with the image signal processing méthod shown
in any one of Figs. 6 and 7, in which the image signal is

not superimposed with clock pulses;



probl em associated with the wite-in operation of the inmage Si an laced
Specifically, when the frozen color pic- ture which i gh R OT
exanple, red, green and blue is desired to be reproduce u S
faithful as possible to the color of the original video

general ly recogni zed 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
nmeans that the nenory device should have a | arge nenory capacity to store a

“FTig. 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
5 of an intermediate gradation generatér used in the image
signal processor of Fig. 9;

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

10 Fig. 12 is a circuit diagram showing the detéils
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;

15 _ Fig. 14 is a schematic circuit Dblock 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

20 and output signals of an analbg-to-digital converter used in
the circuit of Fig. 14;

Fig. i? 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

25 form 6f the image signal processor;

Fig. 19 is a diagram showing waveforms of various

signals appearing in the circuit of Fig. 18;



nunber of color image data. Wiile the price in the nark ,gf nh qq%&w
e al
merdori es has been | oweri ng because of mass-production,
used in the imge signal processor is in practice, conpos
menory. chi ps and, therefore. an increased nunber of the
result not only in a cost increase of the |n§ge si gnal processor but also
in-a size increase of the inmage signal processor and the asso- ciated
circuit conponents. '

Figs. 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

§ A. Still Picture Data Write/Read System:
Referring first to Fig. ;., there is illustrated a
circuit block diagram of a stiil pPicture read/write system
1. The system 1 shown therein includes an input terminal 2
adapted to be connected with a wvideo output device, for

10 example, a television receiver set or a video tape player,

and to which a composite wvideo s;‘.gnal 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.

15 " The composite video signal inputted to the input
terminal 2 is fed to a luminance signal separatof 6 operable
to separate frqm 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

20 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 converter 8 operable to
convert the color difference signals into three primary

25 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



Cin t he' ot her hand,

i Aput image signal
-pfocess i s general

*signal representative of the original imge is in- put
whose threshold value is vari- able stepwi__s?]_ oS0 that a
‘di-giti zed i mages of different gradations ca

ages of different
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inthe field of facsimle technol= ogyin “whi ch the

Is digitized to pro- vide a froze |ga£euHsBeal
|y used. According to the DI THER pro | mage
ator
a |ty of
be obt ai ned The digitized im
gradations are then properly conbi ned

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 8 includes three field
memories 10, 11 and 12 for the respec’tive 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 columfxs, a memory area of a size enough to
accommodate one picture, a one-line buffer memory area and a
row address cdunter. 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 liﬁe in a direction parallel to
the row. For the purpose of the description of the pre-
ferred embodiment of the present invent.ion, each memorjr 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 outputs from the syﬁc
separator 13 1is supplied to the color 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



togethrer to provide a single frozen picture having cop-
~gfadations. 3 However, this technique has posed a ﬁ?
‘use of a circuit for varying the threshold val ue is re+ﬂ
make the i mage signal proces-

- 11 -

-

also applied to a control signal generator. 15 as will be
described later.

The WRITE-IN control circuit 14 1is adapted to

receive through a divider 17 a clock signal which has been
5  .generated from a WRITE-IN clock signal oscillator 16 having
. an oscillating frequency of, for example, 28;636 MHz. The
WRITE-IN‘_coﬁtrql circuit 14 is operable to synthesize a
plurality of WRITE-IN control signals on the basis of the
Q; synchronizing signals, outputted f£rom the sync separator 13
10 and the cloék signal generated from the clock signal oscil-
lator 16. The;g WRITE-IN control signals are supplied to
the field memory device 9 through a READ-OUT/WRITE~IN mode
selector switch SW1l. The B, R and G signals outputted from
;the color converter 8'ére digitized and written in the
15 field.memory 9 on the bésis 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
20 B2 adapted to be connected with the addqess 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 to the céntrol signal generator 15. The
25 READ-OUT control circuit 18 is also adapted to receive from
the personal computer 3 wvia the connector 4 a clock signal

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



| N\VENTI.ON Accordi ngly, the present invention has been de

ser as *a whole bulky in size. Also, a process of conbin-- |ng the di ¢ ed
- imhges together to provide the single frozen picture i a

real-tinme accom plishnment of the. process is hanpered. §

to substantially elimnate the above dis- cuzéed probl e

prror art
ian

| mge signal processors and provid
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ent in the
as an essential object an

within the domain of the personal computer 3. The READ-OUT

control circuit 18 is operable to synthesize a plurality of

_ﬁEAD—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 memofy device
9 through a READ-QUT/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 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
{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 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 opefation of the field memory device 9. Fig. 2{(1)



pfoved-ﬁnage signal processor of a type capable of transferring the image
.signal stored in the menory de- vice at a high speed. AngisReder iadBesn epihced

:Qbj:ect. of the present invention is to provide an irrproved}' m&mlﬁm
!ﬂ"ﬁ .

‘processor of the type referred to above whi ch makes use o
pi ¢ture substantially faithful in color to the color of a original inage.

device of a reduced nenory capacity and whi ch can provide

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 tl1 répresents'a

horizontal blanking period, and a time span Tl between
5 timing tl1 and timing t2 represents a duration of a video
signal carrying picture information. (See, Fig. 2(2)). 1In
the illustraéed 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 wvideo 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 £ield
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 field

memories 10 to 12 associated respectively with the B, R and

20 G signals are sequentially switchéd by the selector switch

SW2 in the order of the blue color data 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

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



A further object of the present invention is to provide an |nproved |nage
"si‘gnal processor of the type referred to above, which |§mss Has Bean Replaced
- stiructure and capable of providing the frozen picture of ﬂl
.gradations. In order to acconplish these objects, the pr
provi des an inproved i mage signal processorb¥h|ch |ncludes a nenDry
c

storing an inmage signal representative ofa ture during one field perlod
an operating device for generatlng a READ- QUT com :

field memory 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
5 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

10 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 bﬁs in thei personal
computer 3 has only 8-~bit capacity.

15 Fig. 4 ;llustrates 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 sSwWi will now be

r described.

20 The selection betweén the READ-OUT mode and the
WRITE-IN mode in the image signal processor i is accom-
plished by the selector switch SWl. 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

25  from the WRITE-IN  control circuit 14 are suppled to the
field memory device 9. On the other hand, when the selector

switch SWl1l is moved to set the processor in the READ-OUT



mand that is necessary for reading out contents storeqhgght menory, a
'swrtch for selectively switching the nmenory nmeans bet ceFADY
‘condi - tion and a READ- OUT READY condition; and a sw }[ﬁw r for
~generating a control signal that is necessary for contr t chi ng
“operation of the switch nmeans. The smﬁtchinggiqptroller I's adapted to

recei ve the READ-OUT command and a vertical nchroni zi ng signal included
.in a conposite video ‘

mode (on the side of the personal computer 3), the READ-QUT
signals outputted from the READ-QUT control circuit 18 are

supplied to the field memory device 9.

When the selector switch SW1l is in position to set

5 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

19 WE, an increment signal INC and a row reset signal RCR, as

shown by (1) to (6) in Fig. 5, respec;ively, to the field
memory device 9 through the selector switch SWl1l so that the
data stored in the field memory device 9 can be read out
therefrom. B

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

i tb, the red data for one row are serially read out in

20 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 siénal A outputted from
the control signal generator 15. More specifically, when

25 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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state, the READ-OUT mode is 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 dividef 17. As
hereinbefore described, the vertical synchronizing signal 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 é cémmand 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 éiénal
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 wvertical synchronizing pulses V, which
hﬁs been applied immediately aftef the-éet-up of the control
signal D to the high_level state, the high level state of
the switching control signal A being maintained subsequént-
ly. .

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

position to set the processor 1 in the READ-OUT mode,



: — /-

Qr'y means is to be read out fromthe nenory by the oﬁé_ri" g ace o

. . . Le['GasdpRbt .
READ- QUT command is sup- plied fromthe operating dev chi ng
con- troller. The switching control neans is adapt ed?§ “&m&m“
vertical synchronizing signal included in_thg conposit I'gnal
supplied to the i mage signal processor. Accordingly, when the READ- QUT com
mand i s-supplied fromthe operating device to the swtching controller, the
control signhal can be output- : _ '

thereby permitting the data in the field memories 10 to 12

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 persoha_l computer

5 3. During a subsequent period 'from the timing t3 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
success_ively and sequentially supplied to the personal
computer 3, respectively. In this way, at the timing tS,

10 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 tré.nsférred to the
personal computer 3.

As hereinabove described,  the switching between
| 15 the WRITE-IN and READ~QOUT modes can be accomplished when the
control éignal D issued from the personal computer 3 is
e 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 synéhronizing 'pulses which is applied
20 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
25 signal, the personal computer 3 causes the c:ontrol signal D
to be brought in a low level at a timing t6 whexrefore the

-

switching control - signal A, which is an output from the



.ted fromthe switching controller in synchronismwth .
synchroni zi ng pul se applied i medi- ately after the Itas

" been.input- ted. The controller signal outputted fromt nt r ol
' n

in this way is applied to the switch to control the sw ”Hm
C

performed by the switch. In response to theigoatrol signal, he SW
sel ectively brings the nenory into the WRI TE-I N READY con- dition and the

. READ- QUT READY condi ti on.

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

e initial vertical

in response to the set-up of another one of the vertical

synchronizing pulses V which is applied immediately thereaf-

ter, i.e., at a timing t7 shown in Fig. 7, causing the

5 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 frém the field memory device 9, no data is written

in the field memory device 9. Accordingly, after the timing

10 t7, the image signal subsequently 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 blénking period TB

15 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

/o will be switched over to a different picfure without being

20 completely reproduced. The time required to complete the

read-out of one picture is determined b§ 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

25 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



B I ../_
Accordingly, in the inmage signal processor according to the presgpfeplaced '
invention, it is possible to selectively bring the mempsyShe TE-IN
. READY condi - tion and the READ- QUT READY condition in s th
the vertical synchronizing signal in- cluded in the inpu Vi deo

signal by causing the operating device to api®y-the READ-OQUT com mand.
Al so, since the outputting of the READ-QUT command from the operating
device is sufficient for the

illustrated instance, the time required to complete the
information read~-out may be 0.2 second on an average.
The time reguired 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 agéin written in the field memory device

10 9.

Also, 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 stiil picture can be always
a read out accurately. Moreover, the SWitching of the image
20 signal processor 1 onto the READ-OUT mode can be reliably
accomplished without interrogations 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 person-

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

processor according to the present invention, when the



menory to be brought into the READ-OUT READY conditidn, "t he i mage si gnal
~stored in the menory can be read out therefromat a hl'gnlihSh d;BeBFR
.DESCRI PTI ON OF THE DRAW NGS These and ot her objects and he .
~present invention wll becone clear fromthe follow ng aken
i'n conjunction with preferred enbodi nent st hgreof with e erence to t he
aeconpanyi ng drawi ngs, in which like parts are designated by |ike reference

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
_requiréd 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 corrésﬁonding‘ to one
- field reriod can be always read out accurately. .
c. St_ill 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-
4 . ture, wherein a chain line A represents an average level of
20 the image signal. Those portions of the image signal which
are located around f:he average level denoted by the chain
line A is superimposed with clock pulses whose waveforms are
shown by (c¢) in Fig. 6. When the image signal' so
superimposed with the clock pulses is inputted to a
25 switching element having a threshold value equal to the
average level, a digitized signal of such a waveform as

shown by (d) in Fig. 6 can be obtained.



an i mage signal processor according to a first enbodl }h@Be sent

nuneral’'s and in which: FIG | is a schematic circuit-block dlagran1sh Wi ng
. i'hventi on; FIGS. 2(1)-2(3) is a timng chart used t ﬁrg
~operation of a field menory device used in the imge Y“m

‘ - 21 -

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..
5 6, a portion of the image signal which is of a level higher
than thé 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 to6 the waveform {d), a portion in which the

10 bright and dark regions alternates finely, that is, a region

of intermediate gradatlon shows up between the brlght and

dark regions. By way of example, where the Stlll plcture

image is presented in black and white, the region of inter-

mediate gradation is shown in gray. Also, where-the input-

15 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 gradatidn is attributable

20 to the clock pulses superimposed on the image signal in the
manher 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 1is then

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

capacity enough to accommodate one still picture, the



si gnal: processor during the WRITE-IN node; FIG 3 is é"ti“'r—ﬁ'ng'chart used to
-explain the operation of the field nmenory device dur iThig edrode;
FI.G 4 is a timng chart used.to explain the operatlo swi tch
used in the image signal processor; FIG 5 is a tlmn ating a
READ- QUT control signal outputted froma READ.-OUT contr CII‘CUI used I n

t Re i mage si gnal processor;

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-
5 ment shown in Fig. 7, the image signal having portions
' superimposed witﬁ 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

10 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

15 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

20 clock pulsés £ills 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

25 the still picture in a color as faithful as possible to the

color of the original image. 1In other words, at portions

where the clock pulées are superimposed, a resolving power



FIG. 6 is a schematic diagramused to explain an inmage signal processing

“method according to the pres- ent invention; FIG 7 isTh;sSiBeiBhls
‘used to explain a differ- ent inmage si gnal processing

the present invention; FIG 8 is a schematic diagram us ' nﬂ
of conmparison with the image signal proce§si§g_nethod S

7,7in which the image signal is not

.\
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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 sﬁbStantially
faithful color reproduction, including the reproduction of
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
the above describéd.objective will now be described with
particular reference to Figs. 9 and 10. 3

Fig. 10 illustrates a second embodiment of the
image signal processor according to the present invention
and Fig. 11 illustrates ah 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 éenerator 20
includes, as beét shown in Fig. 10, an NPN-type switching
transistor TRl having a threshold level_substantially equal
to the average level of the luminance signal of the stili
iﬁage. The transistdr TR1 has a base to which a reéistér Rl
and a speed-up capacitor C1 aré connected. A set-up improv-
ing diode D1 is connected between the base and the collector
of the transistor TR1 in a forward direction. The base of
the transistor TR1 is grounded through a resistor R2. The

transistor TR1 has its collector_ connected with a direct



éuperinposed with clock pulses; FIG 9 is a schenaticﬂéfféuff b{dbk d|a ram

the present

.showi ng the image signal processor according to a secoridis@
: invention; FIG 10 is a circuit dlagran1sho l l

an internedi ate gradatlon generator used in the inmge SI

s of

FIG 9; FIG 11 is a schematic circuit block dlagran1shomnng t he i mage
processor according to a third enbodi=

si gnal
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current source line +B through a resistor R3 and its emitter
grounded. The base of the transistor TRl is also connected
with a clock pulse generator 23 through a series circuit of
DC element capacitor €2 and resistor R4. The clock pulse
genérator 23 is of a type capable of generating clock pulées
of 3 MHz in frequency and is adapted to receive a vertical
drive signal operable to lock the oscillation bf 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 ﬁemory unit 21 which is
controlled by a control unit 22. Contents stored in the
memoxry unit 21 are read out ﬁo 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 shownnby (a) in Fig. 6 is
applied to the base of the switching transistor TR1.

The 3 MHz clock pulses generated from the cl¢ck
pulse generator 23 are also applied to the base of ' the
transistor TRl through the resistor R4 and the capacitor C2.
Since the direct curfent component of the clock pulses are
inhibited by the action of the capacitor €2, the level of

the clock pulses to be superimposed on the lﬁminance signal



ment of the present invention; FIG 12 is a circuit diagramshow ng the
‘détails of the internediate gradatlon generator used in the image S|gna
pr-ocessor of FIG 11; FIG 13 is a diagram show ng mav@m@mw&}aiB&ﬂ

signal s appearing in the circuit shown in FIG 12; FIG
circuit block diagram showi ng a nodified foj¢n of the |
processor;

1T e

FIG 15 is a di agram showi ng wavetf orns of varl ous
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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 TRl has a.'threshold level
substantially equal to the average level of the luminanqe
signal, a digitized signal of the luminance signal, which is

an output from the transistor TR1 will represent such a

waveform as shown by (4) in Fig. 6, having an intermediate

portion.

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 a
timing (28.636 MHz in this instance) shorter than the cycle
of the clock pulses superimposed on the luminance signal and
then to storé the luminance signal corresponding to one
still picture. The contents stored in the memory unit 21
is, in response to a control signal applied from the control
unit 22, supplied to the external aisplay device, for

example, the _personal computer 3,. after having converted

dinto 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



si gnal s’ appear i ng in the circuit of FIG 14; FIG 16 |s a di agram-show.ng
waveforms frominput and output signals of an anal og- ﬂm&tegm‘@éeec nverter

-used in the circuit of FIG 14, FIG 17 is a diagram ced
enl arged scale, of a portion of the waveform shown in lllt 18 Is a

di agram showing a further nodified formof. the 4 rmage S|g

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

Y |

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
10 invention, the luminance signal has DYeen descfibed as
digitized. However, the pfesent invention is not limitéd
thereté, but may be applicaﬁle where each of the R, G and B
signals is digitized.
The image signal processor according to a third
15 . 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 inter-
mediate gradation generator used in the image signal proces-
20 sor of Fig. 11 and Fig. 13 illustrates respective waveforms
of various signals appearing in the ciréuit of Fig. 12.
Referring £irst 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
25 supplied to an intermediate gradation generator 70 which

provides R', G' and B' signal corresponding respectively to



REPLACENENT SHEET 6 FIG 19 is a di agram showi ng wavef or ns of varl
si'gnal s appearing in the circuit of FIG 18; and FI GBhisSt@et
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“'diagrams respectively sinilar.to FI.GS. 16 and 17, res Hm
pertai-ning to the imge s_i gnal processor of FIG 18.

- 27 -

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

'superimposed with the clock pulses.

As best shown in Fig. 12,' the i-ntermediate grada-
tion generator 70 comprises three direct current amplifiers
71, 72 and 73 of identical construction. Each DC axnplifier
71 to 73 includes a PNP-type transistor ITR2 haviﬁg the base
to which the assbciated primary color signal is applied from
the converter 8. The transistor 'rkz 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 is groundéd
throﬁgh 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 ltransistpr TR3 is 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 wvertical drive signal is
supplied. The clock pulse generator 74 is adapted to
generate clock pulses of 3 MHz in f.fequency 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 resistbr VR.

Referring back to Fig. 11, the R',. G' and B!
signals outpﬁtted 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



DETAI LED DESCRI PTI ON OF THE EMBODI MENTS A.. Still Pictugg | te/ Read
System Referring first to FIG 1, there is iIIustrated e
~diagram of a still picture read/ wite system 1. The syst m

includes an input terminal 2 adapted for being connected

"out put device, for exanple, a television receiver set or a video tape
pl-ayer, and for being connected a conposite 38 deo

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.
5 When compared with memory 10 shown in Fig. 1 for the blue
data in the gmbodiment of Fig. 1, the memory 93 éhown 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. Bespective ohtputs from the memories

10 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. '
If is to be noted that the converters 81 to 83,
15 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
20 according to the third embodiment of the preseht invenfion
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 Blcolor
signals,. emerging from the color difference/primary color
25 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



signal “that is applied fromthe video output device,. ApGo ne tor 4 IS

gadapt ed to be connected with an address bus and a data )

- conputer 3. The conposite video signal inputted to the i 2 S
fed to a lum nance signal separator 6 opera- ble to sep roma
| um nance signal Y which is in turn applied,to_a color dlfference_5|gna
denodul a- tor 7 for providing B-Y, R Y and Y color difference signals.

The | um nance signal Y fromthe | um nance
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 bC' amplifier 71, is shown by Sl for the

5 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 the clock pulse generator 74, the
latter .generate the clock pulses sS4 having a waveform as

10 shown by (d) in Fig. 13. The clock pulses S4 are, after DC

components thereof have been cut out by the action of the
capécitor 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,

15 which signal S2 is then inverted by the transistor TR3 to
provide the associated R', G 6r 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.

20 It is to be noted that, if t__he 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 réproduced on
the monitor television screen will become grayish. In order

25 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



?nal‘separator 6 and the three color difference srgﬁar fromthe color

-di fference signal denodulator 7 are sub- sequently fe®h Rﬂlmﬁd
drfference/prrnary col or con- verter 8-operable to con u u jﬁa
di fference signals into three primary color signals,

si-gnal s, which are representative of the three ,prrnary colors bl ue, red
and green. The prinmary color signals are in turn supplied to a field nenory

device 9 in which the primary color signals are digitized for storing
superimposed on those portions Qf 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

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

10 signals. In the illustrated instance, the sampling frequen-

cy employed is 28.636 MHz.
The 3-bit digital signals outputted from' the
respective converters 81 to 83 are tﬁen supplied to the
associated memories 91 to 93, and the three bits of each of
15. the digital signals are stored in memory areas 91a, 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 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 pulses are superimposed on the portions of
the image signal whicﬁ are of a value substantially equal to

the average level and are then sampled out at a timing



,therelh inthe formof a still pi cture correspondlngh& Ehﬁ I?e
fireld menory device 9 includes three field mem ories or the
. rrespective B, R and G signals, Each of_t{e._field ne l enpl oy
-a serial access input and out put systenl ach of the ies 10
to 12 is of a menory construction having 320 rows by 700 colunns, a nmenory

ar‘ea having a sufficient size to accommobdate one picture, a one-line buffer
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.

5 ) Moreover, the image signal prodessor according to
the second embodiment of the present invention includes the
switching transistors operable to superimpose the clock'
pPulses on the portions of the image signal which are of a
value substantially equal to the avérage level and then to

10 digitize the image signal, and the threshold value of the
switching transistors need not be varied such as required
according to the conventional Dithef method. Therefore,
faithfﬁl reproduction of the intermediate gradation or color
can.be accomplished reliably.

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

20 The image signal processor according to the third
embodiment of the present invention is éo designed that the
portions of the image signal indicative of the étill picture

- which are of a 'valge substantially equal to the average
level of the image signal are superimposed with the clock

25 pulses and are then amplified by direct current and the
amplified signal is subsequently sampled out aﬁ a timing

smaller than the cycle of the clock -pulses and then



menory "area and a row address counter. Wen each of Th§§1 B&&H ri es
10 to 12 applied with a serial clock signal as wll are
i-ncrementally shifted by a nenory cell :Tg _par al l el \mﬂ

colums, and, are applied with an incré “pul se sig- ne IS
shifted a parallel direction to the row.

converted into the digital signal for storage in the memory
means. According to this embodrment 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 cohverters and
| that of memories need not be increased in-order to increase
the resolving power. .Thus, the use of the memory unit of
minimized membry capacity is sufficient for the intermediate

5” 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

15 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 moduléte 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;
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

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 frequency



For thé purpose of the description of the preferred efitiohecriias
present invention, each menory cell of each of the flﬁ'{immmm mll to 12
is* assuned to be capable of storing one bit. . The co gna
applied to the input ter- minal 2 is al3o33upplied to a sync separat or
operabl e for separating horizontal and vertrcal synchroni zi ng signals from

t he conposite video signal The outputs fromthe sync separator 13 is.

supplied to trmaé§%ég (k belng a p051t1ve 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
10 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 (¢), (d) and (e) in Fig. 15; a fourth transistor TRd for
inverting and amplifying the eomposite color video signal to
15 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-¥, R-Y¥Y and G-Y, fed <£from the demodulator 7, and .the
composite color video signal which has-been inverted by the
20 transistor TRd, thereby to provide respective negaﬁive
primary color signals B, R and G which ha§e been superim-
posed with the components of the carrier color signal of

3.58 MHz.

The first to third transistors TRa to TRc forming
25 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



ference signal denopdul ator 7 for cl anpi ng.and al so to a MRITE-In contro

‘ctrcuit 14. The vertical synchroniz- ing signal separﬁheﬁwt e ““’
conposite video signal by the sync separator 13 is als

control signal generator 15 as will be~dé4cri bed Iater
control circuit 14 is adapted to re- ceive a clock S|gnal through a dlvider
17 which has been generated froma MRITE—IN clock signal oscilla- tor 16

having an OscéﬂéaiﬁggrLégqgggggsgLé co or ngeo signal is applied.  These

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

5 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.61-98968 and
No.61-272123, in the image signal processor according to the

' ' modification now under discussion the carrier color signal
- 10 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 clocﬁ pulses, while the use has been made of
the converter 8 for providing fhe primary color signal on
which the carrier color signal components have been superim-
15 posed.

With the above described construction, any struc-
ture réquired to superimpose the clock pulse is not required
and; therefore, the image signal processor can be advanta-
geously simplified; Moreover,' since the composite color

20 ~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 ¥/C separation is carried out, thereby accomplishing a

25 high quality picture reproduction.

The luminance signal emerging from the ¥Y/C separa-

tor 6 is supplied to the sync separator 13 by which



plurality. of WRITE-IN control signals on the basis of

st gnal s,

28,636 MHz. The WRI TE- 1N control circuit 14 is oper- ﬁe&% églr,ﬁ Lze a
ng
output- ted-fromthe sync separafor_ 13 and th Q?El[g

generated fromthe clock signal oscillator 16. These
signals are supplied to the field menory device 9 through a
READ- QUT/ WRI TE- I N nbde sel ector swwtch SWL. The B, R and G signals

outputted frogyheBreaiehingoneeghans8 are diGiddrz@dd@nNGrom the luminance
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signal. The 'synchronizing 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 used to
exﬁlain how each of the primary color signals, for example,
the blué color signal, with the carrier colér signal coﬁpo-

nent superimposed thereon is digitized by the analog-to-dig-

ital converter 81. When the blue color signal 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 1level signal. .Accoxding;y, when the input
signal such as shown by the waveform (f\) in Fig. 16 is
inputted to the associated converter 81, the iatter outputs

the digitized signal of a waveform shown by (B) in Fig. 16.



writteh in the field menory 9 on the basis of the MRITE- gﬁ\mmdgnals.

The details of the WRITE- IN operation will be descr t|II
Pi-<cture Data Reading The system 1 has an dress bus us B2
adapted for being connected with the address bus and t he

personal conputer 3 through the connector 4. Cutput S|gnals fron1the
personal conputer 3 are supplied through the respective buses Bl and 132

Fig. 17 1illustrates, on an enlarged scale, a
portion of the waveform (A) of Fig. 16 in the vicinity of
the thresﬁold level and also a portion of the waveform (B)
of Fig. 16 corresponding to that portion of the waveform (A)

5 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 represents é yellow color
and the lower level portion of the same blue color signal
represents a cyan color, the yellow and cyan dolors alter-

10 nate during a period in which the level of the blue color
signal changes from the higher 1eye1 down to the lower level
relative to the predetermined threéhold level, therebdy
representing a color intermediate betweed the yellow and .
cyan colors. In this example, since the pulse width (duty
15 ratio)‘of_the carrier color signal component, which is used
as the clock pulses, during one cyéle thereof progreésively
_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 lével, the intermediate

20 gradation correspondingly varies.

In this way, based on the érimary color signal
with the carrier color signai component superimposed there-
on, a so-called quasifintermediate.color can be formed.

On the otherlhand, the clock pulse generating unit

25 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 with



to a READ-QUT control circuit 18 and also to the control naI generator
15. The READ-OUT control circuit 18 is al so adapted tdH

signal fromthe personal conputer 3 via ge connect or 4 uency
of, for exanple, 4 MHz which is used within the donaln

conput er
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3. The READ-

the shaped célo; burst signal and having a frequency four
times the fréquency of the color bufst signal, that is,
14.32 MHz (=3.58 x 4). This PLL circuit includes a voltage
controlled oscillato; (VCO) 36 capable 6f generating clock
pulses having a frequency which is four times the frequency
of the color burst signal, a divider 34 for dividing fhe
frequency of the output from the oscillator 36 by 4, and a
phase comparator 32 for compafing 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 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 the
analog signals by the associated digital-to-analog convert-
ers 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



-8 QUT control
READ- OUT control signals on the basis of the output Jhif Be I
conputer 3 and the cl'ock signal. -These READ- OUT contr ]
supplied to the field menory device 9 thldugh a READ—

switch SWL. Wen these READ- QUT control signals are supplied to

sel ect or

circuit 18 is operable to synthe5|ze a pIu- rality of

| node

the field nmenory device 9, B, R and G color data

.
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primary color signal outputted from the converter unit 1.
Therefore, iﬁterference fringes resulting from a Dbeat
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 comfortable to look. Moreover, since the frequency of
the sampling clock puises is made to be an integer multiple
of the frequency of the carrier color signal components,
that is, that of the color burst signal, the interference
fringes are completely regularly lined up in a direction
longitudinally of the television 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 superimpoeed;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 capaci;y is sufficient fof

the intermediate gradation and intermediate color inherent

| 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 pessed through the Y/C

separator, the quality of the still picture reproduced can



stored-in the respective field menories 10 to 12 associ- ated réspectively

st gnal selector switch SW2. The primary col or signal s

SW is

control led by a switching control signal 3%p= plied fr
conmputer 3 to sequentially out- put blue color data, re co
green color data to a serial/parallel converter 19 in a speC|f|c order, for

The seri aI/parB’;léI ﬂnp%%%\é tez-Jr.s 1?:o|m§3a9:%%r abl& %h%onéase in which the Y/C

with the B, R and G signals are se- quentially out puttThs@héeoHa ﬂa&iT& dcol or
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separation is'carried out.
C-b. Still Picture Data wfiting (Modification 2):

Referring to Figs. 18 and 19 which illustrate the:
circuit block diaéram of another modified form of the image
signal processor and respective waveforms of various éignals
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 és the
sampling clock pulses to be applied to the memories 10 to 12
and also for generating élock pulses to be applied to the
A/D converters.81 to 83 in a manner as will be described
later, and a 1/4 divide: 44 for dividing the £frequency
(14.318 MHz) of the secoﬂd 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 pulsés 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 first clock
pulses, supplied from the divider 44 of the clock pulse
generating unit 40, on the luminance signal'Y thereby to

provide a superimposed luminance signal. This superimposing



vert each of the color data into respective parallel d tahmhféhmig'fh“fdrn
nEWh

outputted to the personal computer 3 through the data ﬁfmﬂiﬁ

gede in
a graphic mem ory (not shown) built in e personal co Eilr t he
i mage signal is stored in the graphic nenory in the ma
her ei nabove, the inmage can be pro- cessed by operating the personal
conputer 3 in the usual manner well known to those skilled in the art. FIG
2 illustratescartuiitn® cwgdthsedwienexpledidolde 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 the A/D converter 81 to 82 dperablé to provide

5 the respective digitized signals, form a quasi-intermedia;ce
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

16 (b) in Fig. 19. Also, éne of the color difference signals,
for example, the color diffe_rence -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‘ convertef 81 is
shown by (e) in Fig. 19.

15 ‘ 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 level of the first clock pulses outputted from the
transistor TRf, a DC inhibiting capacitor Cx for cutting off

20 a DC component of the first clock pulses, and a transistor
TREf having its base to which the lun'-linance signal Y is
applied, said transistor TRf being operable to superimpose
the first clock pulses, applied to the emitter.:-thei‘eof, on
‘the luminance signal Y. The DC inhibiting capacitor Cx

25 plays a role of improving the frequency characteristic of
the image signal. More specifically, the DC inhibiting

capacitor C constitutes an emitter-peaking of the transistor



of)erati'on_ of the field menory device 9. FIG 2(1) illug- @ﬁg@ _.. M&efiorm
of “a portion of the conposite video signal correspondi ont a
scanni ng period 1H.- A tine span between tinging t0 and t -
sents a horizontal blanking period, and~a %t e span T1 l m tl
and timng t2 represents a duration of a video signal carrying picture
I nformation. (See. FIG 2(2)). In the illustrated instance, a serial clock
signal SG, Sho%ﬂfln ég%réigglylSi%pgkgega%%cgggngge%% %%gpk%pacitér Cx is
reduced, a hiéh frequency region of the image sighal will be
enhanced as much as ‘to result in the highlighting of the
color of intermediate gradation where a considerable changé
5 in picture takes place, thereﬁy to improve the gquality of
the still picture being reproduced.

The color difference/primary color converter 8
includes the first, second and third transistors TRa, TRb
and TRc having their bases to which the respective color

10 difference signals are applied, and also their emitters 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 signais in

15 which <the $uperimposed luminance signal and the color
difference signals are summed together are outﬁutted.

When the added signals from the converter 8 are
inputted to the resi:ective A/D converters 81 to 83, the
added signals are converted by the converters 81 to 83 into

20 respective digitized signals of a waveﬁprm shown by (e) in
Fig. 19.

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

25 image signal processor shown in and describéd with reference

to Fig. 1l4.



device -9 to which the conposite video signal of the maveforﬁtdééottbed"“
above is supplied. Therefore, dur- ing a WRITE-IN peri¢gs §Mawh§mmmR

ductation T1 of the video signal, the anal og video S|gnal
witten in the field nenory device 9 in—HE form of SEH
t he READ- QUT operation of the field nenory
descri bed. The B, R and G col or data wwitten I .e.

Her ei nafter,

menory
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and

, stored |n the f|eId

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 prooes—
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. 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 bulses 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 TRE having its
base to which the luminance sighal of the waveform shown by
(b) in Fig. 19 is applied. Therefore, from the collector of
the transistor TRf does the superimposed luminance signal
emerge, said superimposed luminance signal havihg the
waveform ,sho&n' by (d4) in Fig. 19. 'This super imposed
luminance signal so outputted from the transistor TREf is in
turn supplied to the emitter of the transistor TRa of the

color converter 8.



device 9 are supplied to the personal conputer 9 through the dq&ghbus
B2.- The B, R and G color data witten in the respectrﬂhmﬁ

to 12 associ -

s 10
ated respectively with the B, R and Gsig i“ \“

quentially switched by the selector sw tcKH3SW in order
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Since the color difference signal B-Y and the
superimpoéed luminance signal ¥ are summed together by the

transistor TRa, the transistor TRa outputs from its collec-

- tor the blue color signal B on which the clock pulseg 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 blue color signal, with the clock pulses sﬁperimposed
thereon is digitized by the analog-to-digital converter 81.
When the blue color signal on which the clock pulses héve
been superimposed thereon as shown by the'wavefhnn (a) in.
Fig. 20 is supplied to the A/D converter 81-ha§ing a.prede—
termined threshold 1level las indicated in Fig. 20, the
converter 81 operates to invert the input signal of higher
level than the fhreshold level into a low level signal 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_ra) in Fig.
20 is inputted to the converter 81, thg latter outputs the .
digitized signal of the waveform (b) shown in Fig. 20.

Fig. 21 illustrates, 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 (D)
of Fig. 20 corresponding to that portion of the waveform (a)
shown in Fig. 21. As can be readily pnderstood from the

waveforms (a) and (a) shown in Fig. 21, if the higher level



of bl ue* col or ‘data fol | owed by the red color data fol- | owed . by -green’ color
data and are in urn outputted to the data bus of the- personal co |

aft-er havi ng been converted by the serial/parall el COﬁM@SWﬁW

paral l el color data. Mre specifically, -wAdn-t he data mf ield
menory device 9 are to be read out, the converter ‘19 co

serially supplied fromthe field nenory 10 for the B si na

beglnnlng of such serially transmtted data into 8-bit
portion of the blue color signal represents a yellow color

fronlthe very

and the 1ower 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
10 as the clock pulses, during one cycle thereof progressively
varies (varies in a direction in whiéh the pulse width is
reduced, in the case of the waveform (b) shown in Fig. 21),
with respect to the threshold 1level, the intermediate
gradation correspondingly varies. |
15 ‘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 pfocess the respeétive outputs
20 from the A/D converters 81 to 83. The color signals stored
in the associated memories 10 to 12 arxe, in response to the
control signal from the control ﬁnit'42, outputted to the
associated D/A converters 101 to 103 from which the analog
signals are outputted to the external displéy device for the
25 reproduction on a screen of the cathode féy tube.
In the modification shown in and described with

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



parall el data which are then outputted to the personalThis SiEptLHaE Beed ‘p al |
the blue color data witten in the field nenory 10 hav

this manner, 8-bit data are read out fromthe very begl gﬂgﬂ!ﬁﬂﬂﬁl el d
nmenory 11 for the R signal. Sinilarly, 8 4bt-data are rea he
very beginning of the field nenory 12 for the G signal. After all of the

cotor data stored in the fiel d menory device 9 have been conpletely read

out in this wa r.eadi n one stl I ictyre i.s
g ppgged to tge memorie 0 %o 33 and t%e first clock pulses

to be superimposed on the luminance signal are synchronized

with each other, any possible interference £fringe whiqh

~would appear on the television screen as a result-;f a beat

5 component between the luminance signal and the clock pulses

can be advantageously stabilized. In addition, since the

sampling clock pulses are so selected as to have a frequency

four times the frequendy of the first clock pulses, the
interference fringes will be lined up in a direction longi-
10 tudinally of the screen, permitting the reproduced still

picture to be comfortably wviewed.

it is to be noted that the inversion of the phase
of the clock pulses for each horizontal scapning line may’
render the interference fringes to be arranged in a grid

15 shape to permit the more comfortable viewing of the still
pPicture reproduced.

Even the image signal processor shown in and
described with reference to Fig. 18 can bring about such
advantages and effects as hereinbefore aescribed in connec-

20 tion with any one of the foregoing embodiment.

Although the present invention has fully Dbeen
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

25 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.



pl'et ed.* (See FIG- 3). is.eventually pointed out that" the reason for the

enpl o rrent of such a readl ng method is because the datg tHastdn 4 onal
corrput er iﬂm wmuﬁl")u)’mcapam ty. FIG 4 illust rat art
used to expl of operati“o#bof" t he syste trated

I nst ance.- Referrlng to FI'G *4 in conbination with FiGS.
opération of t he sel ector svmtch SW. will now be descri bed.

10

15

C LAIMS:

1. An image signal processor which comprises:
- a memory means (9) for storing an image signal _repré—

sentative of a picture during one field éeriod;

an operating means(18) for generati:-;_g a READ-OUT command
necessary to read out coﬁtents stored in the memory means
from the memory means;

a switching means (SW 1) for selectively‘ switching the menory
means between a WRITE~IN READY condition and é READ-OUT
READY condition; and

a switching control means (15). fqr;geh_ez.;at:_iz}g a: control
signal necessary to control the s'witching operation of the
switching means, said switching control means being adapted

to receive the READ-OUT command and a vertical synchro-

nizing signal included in a composite video signal, and said

switching means performing the switéhing operation in
synchronism with the initial vertical synchronizing signal
applied immediately after the READ-OUT command has been
inputted. |

2. An image signal processor which comprises:

a converting means for demodulating a composite color
video signal into color difference signals and for matrixiﬁg
the diffeience signalsiwith the composite color video signal
so as to cause the color difference signals to be converted
into respective primary color signals having carriér color

signal components superimposed thereon;



The sel‘ection between fhe READ:OUT node and the VR TEs |

, By HePiceli TBgE
si gnal procesﬁ"ﬂlﬂmf’ N | shed by the selector sw s|§ y eplgcspeci f-
ically, when ’]umﬂ”'nuglch SW is in_a position H u ﬂﬂe
processor in t'he WRFTE | N node, the WRITEAVN-control s ed from
the WRITE-IN control circuit 14 are supplied to the field nmenory device 9.
On"the ot her hand, when the selector switch SWM is noved to set the
processor in the

a digitizihg circuit for digitizing an output from the
converting'meéns at a predetermined threshold level;

10 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
represeﬁts a positive integer not smaller than 2; and

15 a memory means for sampling and storing én output from
the digitizing circuit when the clock pulses from the clock
pulse generating circuit are applied as sampling clock
pulses.
3. An image signal processor which comprises:

a clock pulse generating means for generating first
cloék pulses and also for generating second clock pulses
Synchronized with the first clock pulses and having a

5 frequency n times the fregquency of the first clock pulses,
wherein n represents a positive integer not smaller than 2;

a quasi—intermediate color generating means for
superimposing the first clock pulses on a given image signal
to provide a superimposed image signal and also for

10 digitizing the éuperimposed image signal to provide a
digitized signal; and

a mémpry means for sampling and storing the digitized
signal from the quasi-intermediate color generating means
when the second clock pulses from the clock pulse génerating

15 means are applied as sampling clock pulses.



.

READ—OUT node (on the si de of the-personal com puter
si gnal s out putte "mm D-OUT control circpy | ed
tosthe field ne IHm, ‘t he seléesct or sw tch 05| tion

f or

. 4, An image signal processor which comprises:
a clock 'pulse generating me.ans for generating élock
pulses; and | |
a guasi-intermediate color generating means responsive
§ to the clock pulses from the clock pulse generating means,
said gquasi-intermediate color generating means comprising:
a clock pulse superimposing means including a
direct current inhibiting capacitor for cutting off a
direct current component contained in the clock pulses
10 supplied from the clock pulse generating means, and a
transistor havinj a base to which a luminance signai is
applied, and an emitter to which the clock pulsest are
applied through the direct current inhibiting
capacitor, said transistor having a collector from
15 which a superimposed luminance signal which corresponds
td the luminance signal superimposed with the clock
pulses is outputted;
a matrix circuit for summing the superimposed
luminance signal and color difference signals together
20 to provide an added output; and
an analog-to-digital converting circuit for

digitizing the added output.



READ- QUT/ WRI TE- I N operation control signal RAS, the previ

serial clock signal SC, a refresh controt #9gnal REF, and

an increnent signal INC and a row reset signal RCR, ~as shown by signals (1)
to {6) in FIG 5, respectively, to the field nmenory device 9 through the
sel ector switch SW . '

sefti ng ‘the processor in the READ-QUT node, the READClJT'I‘Jﬁs)sHeg%‘glr UIt 18
supplies six types of READ- QUT control signals includi ng Emam ﬁ

ABSTRACT

An image signal processor which -combrises a memory
device (9) -for storing an - image signal represéntative of a
picture during one fieid period} an operatingunit (18) for
generating -a READ-OUT command necessary to read out .conte'nts
5 stored in the rhemorjr device from the memory device; a
selectof (SW 1) for selectively switthpg the marpry_device-_-(g)_':between
a WRITE-IN READY condition and a READ-OUT READY .cdndition;
and a switching control unit (15)_ _for generating a_g_:ontro; signal
necessary té control the switqhing operation of the
10 selector (SW 1). The switching control unit is adapted to receive
the READ-OUT command and é vertical synchronizing signal
included in a composite video signal. The selector performs
the switchiﬁg operation in synchronism with the initial
vertical synchronizing signal applied immediately after the
15 READ-OUT command has been inputted.
(Fig. 1)



SHAKE K.K. 1715

therefrom By way .of exanpl e, durlng eebﬁ"e g}ptlmets andtlrretn
shown in FIG 5, the red color dataf p| cture are read out
from-the field menory 11 for the R si peri od between tinme ta
and tinme tb, the red data for one row are serla read out in response to
the "serial clock si n,aIgSC a7d the refresh control ~signal REF.

so ‘that the data stored in the fiel dygg ﬁ/ device 9 can B&SF 1&,98
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e  This Sheet 1o . case: 617901 Sh
The sw tchi ng p t f the:s S\ trolled by
swi'tching ¢ ol g I A out pug ontr I S|g | generator 15.
Mare spec f IIy vvh n the svth| I gha IA in a lowlevel
state, the V\RITEINm)d i's bI shed, btvvhnth gaIAis a high
Ievel state, the READClJT rmde is t bI shed. (See th waveform (3) shown
n G 4). The ntrol signal ge ato 15i I ude for exam pl a
Dtypeflip-flop and is operableto tpt ot Iy
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the control signal A but also aTEWNPBV\BQmRémEedSi gnal usetPSeS BUHOI o t he
o

division of the divider 17. As he ri bed, the vertical _
synehroni zing sig- nal V outputte separator 13 is applied to
the control signal generator 15. (See the wavetorm (2) shown in FIG 4).
Assum ng that the processor 1 is set-in the WRITE- IN node, and in the
event that a copmnd necessary to set the processor 1 in the READ-QUT node
is gener- 1 g 4 t ' :

t0! 16 7
(1) D | R

H
- \ WRITE-IN
——READ-QUT Mode—1—_Mode

213 14 15

i E
(4) i [ A

A

' ! [
(5) : R ! !

: I

! i
{(6) ! G f

i i

! ;
R o i g

T 7

TB TB

Frg. &5
e One Row

tb

I [ ;l! B i
IR

{L.
"2y

-
pus |

(2) SC

{3) REF

L3

(5) INC
- U

 w—

I
I
i
i
[
(4) WE —
|
i
!

Rl Ly S,

2
D
)]
=
_.____._._.__ ——] ______:_Q_
J:I

{6) RCR —f
-

=
!\




ated fromthe personal
supplied fromthe personal
By.way of exanple,

| evel

swi tching contro
set-“up of one of the vertica
‘appli-ed i mre-

si gnal

conputer 3, a high |evel
conputer 3 to the contro

when the control
state at a'tinme t0O as shown by the maveforn1(
Ais set to a high leve
synchron|2|ng pulses v,
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- 11 - diately after the set-up ofpk
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théreby permtting the data in tiu shéceHss BranRepled 10 to ﬁs?:06 "é9°r‘e§a out

sequentially. Mre specifically, froma tine t2 to a tine
t3-shown in FIG 4, the blue col of t supplied to the personal
com puter 3. During a subsequent rno romthe tinmne t3 to atinme t4, and
during a period befngh.e tiQre t4 to atime t5 the red color data nd the

green color data are Succes- sively and sequentially supplied to the
personal com, puter 3. réspectivel y. In this vvay,-rat the tine tb5, téue still
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membry device 9 are conpletely read out fromthe field L %hd
when the control signal D transnitted foonpthe personal conputer 3 is

'pi"éture tlata for one still picture which have been wr|t dten i egl%\l
transferred to the personal conputer 3. As hereinabove Zg ‘iﬁ
switching between the WRI TE-I N and. READ- QUT nodes can b

brought in a high level state. The effecfi timng of this swtching is
synchroni zed with _
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the set;up of one of the vertical synchronizing pul ses WASR ch 6|1's79app I ed

i mredi ately after the control signal D has been brought bn-the high 1evel
state. Specifically, the switching into the READ Lﬁee Lhi.ef out
dur’i ng a vertical blanking period TB as shown in t FI G
4. Upon the conpletion of the read-out of the |mage ﬁ Mrsonal

conputer 3 causes the control signal Dto be in a | ime t6
wherefore the swtch-
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] =
, B—a | D¢ AM —g
! T T3.0MHz
|

+— osc | V. Drive
VRF f |
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|ng contfol si gnal A, ‘which is an output fromthe concaf'?'olmg?%ngp L
genérator 15, is in a low level state in re- sponse to the set-up of
anether one of the vertical syn- chronizing pul ses V epleadd
i mredi ately thereafter, i.e., at a time t7 shown in limgiy e the
selector switch SWM to set the processor 1 in the- V\RI |s to

be noted that the tine t7 is immediately after the color data in the fireld
menory device 9 have been read out fromthe field. menory

Firg. 13
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deV| ce 97 and no data is witten in the field nmenory devi c &8s g&&?"dﬁ?gly
after the tine.t7, the image sig- nal subsequently inputed can be witten
agal'n in the fleld menory device 9 in the formof a stlmssﬂéeengaeenRe laced 12

-The reason for 'switching. the READ OUT node IIII III" III II

Fig.
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during the vertical blanking period TB is for the pur- G388 &379%c&hr atel y
readi ng out the video signal corre- sponding to one pi-eture.. I.f this .
swi'tcthing is not effected during the vertical blanking legi od TB, the

Y

pi cture being reproduced on a screen may be switched ov§h et -
pi cture wi thout being conpletely repro- duced. The tine m , '
conpl ete the read-out of one picture is determned by t i ch

the control si gne)drpéror?g‘le personal conmputer 3 is

(A)  Composite Color
Video Signal

(B) Inverted Composite
Color Video Signal

Q) B-v Signal hL,—Lﬂ_J_L
]

(D) R-Y Signal

(E)  G-Y Signal

(F) B With Carrier W{‘

(G) R with Carrier WMWMW
(H) G With Carrier Mm—l WM
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brﬁqght *n the high.level state. Mre specifically, si nc:eE E?:hgwsgtoér%ha_r_\_d end
of the period during which the infor- mation read-out__is earried out [ie
wifhin the time span between the nei ghboring vertical 'b‘iaeﬁiﬂapﬂeeﬂﬁé'lﬁd& a

--wait tinme occurs-before and after the read-out oper#s, event,
I M\\ mat i on
ete the

in the illustrated instance, the tine required to co
read-out nmay be 0.2 second on an average. The tine req

vvrite-i.-n operatiFnig_ /6

/ﬁﬂjﬂ' .Threshold

(A) - W~

P e

Fig. 17
¢ (A) __\ Threshold
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(B)
Dark «—lnfermediaie—— Bright
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whi ch takes place when the processor | is set in the WR 98S9:\f154d sh
corresponds to one field period, that is, 1/60 second. As hereinbefore

descri bed, upon the conpletion of the read-out oper at-i on ~the processor 1

IS sSW tched into the WRI TE IN mode to_permit the coJror <ot §134 Beefs RépIa@aipoONdi ng

to one still picture to ain g ten in the fd ce 9.
Al so, the timng at whi «pro sor 1is svmtche mm E-IN
node is carried out during t he
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vetrti cal+ bl anki ng period. Accordingly, the personal conpiaser &@78@h shender
the“control signal Dto be in a high level state for any tining. Mre
speei fically, re- gardless of when the personal .conputer 3 generates a . .
command required-to bring the control signal Djnto the high level state,

the color data corresponding to one still picturdj ead out
acclirately. Mreover, the switching of the inmage H H or 1into
t he READ- QUT node can be reliably acconplished w

Fig. /9

(a) B-Y Signal

(b) Luminance
Signal

I[‘ I'l .
{€) First Clock J“ll ll”““”_]““ | ”““”N_mr
" Pulses "l '“l

(d) Superimposed

Luminance
Signal

{e) Digitized
Signal
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ouf |ntefrogat|ons being carried out such_as in the priocaget 6373¢es8or.

Accordlngly the still picture represented by the vi deo signal can be
written at a high speed in the graph|c Hhallt_ln t he personal
conputer. As hereinbefore descri bed, |n “pro- cessor
accqrding to the present invention,

Frg . 20
Threshold
(a)
(b) L
| L
Fig . 2l
(q) . ' ._L | _Threshold
/ ¥
A, | T2
(b) T

Dark | Intermediate | Bright
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13 nenory is desired to be brought in the READ- QUT READY condition, th¥®
cend-t-on Onpl Isghed rely by causing the operating device to
oEtpu Efﬁézgékg-éﬁi goggﬁ
i (Rl e iptor orfe skt ¥|\’e
riﬁdﬂm@dﬂln 8¢
Offr b (of | tihe
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BACKGROUND OF THE INVENTION

(Field of the Invention)

The‘ present invention generally relates to an
image sighal 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 (VTR) 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
frqzén picture.

(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 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
processing such as enlargement or reduction of the frozen
picture, or extraction or highlighting of one or more
portions of the frozen.

According to the prior art, the image signal

'processor is provided with a memory device for the storage
of a digitized imaée signal. When a WRITE-IN control signal

or a READ-OUT control signal is supplied to the memory

PESRFCV A TEEROR MLV M52 M



since the timng at which the swtching between the WRI Erﬁpmem :

-

nodes takes placed in synchronismwth the vertical syn

19%

and without relying on the timng at which the READ onmand_i s
transmitted, the video signal corre- sponding to one fig¢l§ pbdikP 4386 b
al ways read out accurately. C Still Pr@ure Data Witingl A first

enbodi nent of an inage signal processing

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 memoxry device is desired
to be read out: from the memory devicé for the transfer to
the personal cbmputer, 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 signal notifying the personal com-
puter that the image s;gnal has been storéd in the memory
device. The personal computér subsequently interrogate the
image signal processor if the image signal stored in the
memoxry devicg can be read out from the memory device. The
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. 2After this interrogation, the imége
signal is transferred onto the personal bomputef. The image
signal so read out from the memory device is then stored in
an internal graphic memory in the persconal 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.




according to the present invention will now be de- scri REPLAEE

FIG 6, a waveform (a) shown therein represents that of jt
carrying a still pic- ture, wherein a chain line A repregs
| evel of the-image signal. Those portions of the inmage §i

me—t-

located around the average |evel denotediby the chain Ifn

A_are

bnt S_an_aver ag
hnal S WiR1994r

superinposed with clock pul ses whose wavéforns are sho by (c¢)

in FIG 4.

When t he

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

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 resolvihg 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 lowering 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 field of facsimile

technology in which the input image signal is digitized to

provide a frozen picture, a DITHER process is generally

used. According to the DITHER process, the input image

signal representative of the original image is inputted to a

comparator whose threshold value 1is variable stepwise so

that a plurality of digitized images of different gradation

can be obtained. The digitized images

of different



| mage signal superinposed with the clock pulses is in-
switching el enent having a threshold val ue equal to the
digitized signal of a wave- form as shown by signal (d)
obt ai ned. For fhe purpose of conparison, a digitized signal 1®»S&PMdsb

I nputting the image signal, which is nat gsuperinposed W tih the cl ock

pul ses, to the sanme switch- ing elenent is shown by signall (D) 1nh FIG 6.
As can be understood fromFIG 6, a portion of the inage_signal

PLACEMERT SHEET

n FIG 6 canm He

— =5 =

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

However, this technigque has been found posing a
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 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

Aecordingly, the present invention has been
devised with a view to substantiaily 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



which is of a level higher than the average level re
region while a portion of the imge signal which is

the average | evel repre- sents a dark region.

to the waveform (d), a portion in which the bright a
alternates finely, that is, a region &f si rternedi ate

between the bright and dark re- gions. By way

On the

[REPLACEMENT SHEET

hdi dar k reqi ons

CTTU

bf f a | evel | ower] tihan

ot het 3 dRi1994c clorldi ng

gradati ons shows jup

of exabple—where.-the_sthill

picture image is presented in black and white, the region of internedi-

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 1is adapted to réceive 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 processox 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



ate gradations is shown in gray. Al so, where the '”WPLWEQTWWS a

red color signal, the region of interne- diate grad t ofs—ts—tepresent ed by

a repetition-of red and - 14 - black colors and j ther%gore

represented by ‘a brown col or which is an internedia e cHorEEReéer tihe red
. e -

the READ-OUT command is supplied from the operating means to
the switching control means, the coptrol signal can be
outputted from the switching control means in synchronism
with the initial wvertical synchronizing pulse applied
immediately after the READ-OUT command has been inputted.
The control signal outputted £rom the switching control
means in this way is applied to the switching means to
control the switching operation performed by the switching
means. In fesponse 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 méans to apply the
READ-OUT command. Also, since the outputting of the READ-
OUT command from the operating meéns is sufficient for the
memoxry 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 sbeed.

ERIEF DESCRIPTION OF THE DRAWINGS

These and other objects and features -of the
preéent invention will become clear from the following
description takXen in conjunction with preferred embodiments

thereof with reference to the accompanying drawings, in



color and the black color. The region of internediat Lo
attributable to the clock pul ses superim posed on th PQGEWN%SHBEE t he
manner as her.ei nabove described. In view of the foreqoijng, It the digifized
signal of the waveform (d) shown in FIG 6 is sanpleqd qt astgppRghshdrier
than the cycle of the clock pulses and ig then storedq ijn, Por exanpl ¢,-
sufficient menory device hav- ing a nenory capacity tjo leccomedate~ohe
still pic- ‘

—y =

Q

which like parts are designated by 1like feference numerals
and in which:’

Fig. -1 is a schematic circuit Ylock 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 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 iﬁage signal
pProcessor;

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 précessing' 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;



ture, the digitized signal for the internediate gracREPLAEENEﬁﬂBSHEET out

at any desired tine. FIG 7 illustrates another enbddijnrent of the od
for the present invention. According to the enbodi ngnf shawsgs ﬁﬂ , the
I mage signal- having portions su- perinposed with the ﬁlock pul sé€s” at {he
average level is divided into eight levels_ 0 to 7 s ' cpn-

verted into a 3-bit digital signal as shown by waveform(a) in FIG 7§ A
waveform (b) shown in FIG. 7 repre- '

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

Fig.llo 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. 1l1;

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

Fig. 14 is a schematic circuit Dblock 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. i? 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;



sents the 3-bit digital signal converted fromthe anal{o
(c) shown in FIG 7 represents the 3-bit digital signgl
further converted into an analog signal. In contrast
associ ated with the i mage signal not superinposed wit
whi ch have been converted into the digLI@I_signaI, ar
8. As can be readily understood fromthe conparison b
(c) shown in FIGS. 7 and 8, a

REPLACEM

Figs. 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

A. Still 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 to be connected with a video output device, for
example, a television receiver set or a video tape player,
and to which a comﬁosite 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-¥ 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 converter 8 operable to
convert the color difference signals into three primary
color si-ghals, 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

B2 A T



conmponent resulting fromthe image signal superim pose&ﬁﬂ[ﬂﬁ}%ﬂﬁ(ﬁﬁﬂ@@f

pulses fills up steps between grada- tions or the inmagg drgnat—sotieat
i ntermedi ate grada- tions or the internmediate colors cgn be1ﬁ%§€bq&ﬁ9. B
cause of thi's, when the still picture is to be reproduded, t :

superinposition with the clock pul ses_aghi gves an ef fedti
reproducing the still picture in a color as faithful agy possible to the
color of the original inage. In other words, at portionms Wrerethe——ctoek
pul ses are

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 cdunter. 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 wvideo 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 outputs from the sync
separator 13 is supplied to the color difference signal
demodulator 7 for clamping and also to d WRITE-IN control
circuit 14. The vertical synchronizing signal separated

from the composite video.signal by the sync separator 13 is




superinposed, a resolving power can be equivalently i
i ncrease the resol ving power, the nunber of bits of the
converter is gen- erally required to be increased. Th
ef fective for acconplishing a substantially faithful
including the reproduction of internedi qiate gradatiofs
colors, without requir- ing the nunber of bits of thetanal og-to- dlgltal
converter to be increased. .

also applied to a 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 frequency of, for example, 28.636 MHz. The
WRITE~IN coritrql circuit 14 is operable to sy.nthesiz'e 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. Theshe WRITE~IN control signals are suppliéd to
the field memory device 9 through a READ-OUT/WRITE-—Iﬁ mode
selector switch SW1l. 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 confi'ol signals.
The details of the WRITE-IN operation will be descr_ibed
later.
B. Still Picture Data Reaciing

The system 1 has an address bus Bi aﬁd a data bus
B2 adapted to be connected with the address bus a_.nd th'é data
bus of the personal computer 3 i:hrough the connector 4.
Output signals from the personal computer 3 are '.supplied
through the respective buses Bl and B2 to a READ~QOUT cohtrol
circuit 18 and also i:o the céntrol-. ‘signal generator 15. The
READ~OUT control circuit 18 is aféo' 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 wused




- 15 - The image signal processor necessary to achie | bed
obj ective will now be described with particul ar refef ?Egmgﬁgéﬁﬁgnind
10. FIG 10 illustrates a second enbodi ment of the i e signal prodegsor
according to the present invention and 13 SEP.1996

- 12 -

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 primary color signal selector switch SW2. The
primary color signél 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/ﬁarallel 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 storagq in a graphic memory
(not shown) built in the personal computer 3. After thé
image signal is so stored in tﬁe -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)



FIG 11 illustrates—an i-ntermedi ate gradation gener at
shown in FIG 10 - The—turi-npance. signal as a video sig
still image is applied to-an internediate gradation g
i ntermedi ate gradation generator 20 in- cludes, as be
an NPN-type switch- “ing transistor TRl ving a thres
substantially equal to the average |evel” of the lumn
still image.

The transistor TRL has a base to which a

REPLACEMENT SHERT
ener- ator 20. Thdg
{1 SRS EPNgeE G|
hof d eve ,
hn he

illustrates a waveform of a portion of the'composite video .

 signal corresbonding to one horizontal scanning period 1H.

A time span between timing t0 and timing tl represents a

horizontal blanking period,

and a time

span Tl Dbetween

timing tl ‘and timing t2 represents a duration of a video

signal carrying picture information.

the illustrated .instance, a serial clock

(See,

Fig. 2{(2)). 1In

signal SC such as

shown in Fig. 2(3) is applied to the field memory device 9

to which the composite video signal of
scribed above is supplied. Therefore,

period Tw within the duration T1 of the

the waveform de-

during a WRITE-IN

video signal, the

analog video signal is digitized and written in the field

memory device 9 in the form of a serial data.

Hereinafter,

memory .device ‘9 will be described. The

the READ-OUT operation of the field

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

memories 10 to 12 associated respectively

respective field

with the B, R and

G signals are sequentially switched by the selector switch

SW2 in the order of the blue color data 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 13

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

cuit
a
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and its emfit ér
is al so con- necfed

resistor Rl and a speed-up capacitor Cl are connect ed.
di ode D1 is connected between the base and the coll ect
TR1 in a forward direction. The base of the transistor
through a resistor R2. The transistor TRl has its col
with a direct current source line +B throdgh a resistor
connected to the ground. The base of the transistor T
with a clock pul se generator 23 through a series

wul

field memory 10 for the B signal, from thé véry 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 £rom
the very beginning of the field memory 11 for the R signal.
Sim;larly, 8;bit data are read out from the very beginning
of the field memoxry 12 for the G signal. After all of the
color data stored in the field memory device 9 have been
completely reéd out in this way, the reading qf one still
picture 1is 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 ;llustrates 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 is accom-
plished by the selector switch SW1. 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 SWl is moved to set the processor in the READ-OUT




circuit having a DC el ement capacitor C2 and a resi st
generator 23 is of a type capable of generating cl ock _
frequency and is adapted to receive a vertical drive didgnal- operab
| ock the oscillation of the clock pul se generator 23. {Af oqlgpslﬁpf’@%m
internmedi ate.gradation generator 20 of _the constructi ¢njdescri ea W t
particular refer- ence.to FIG 10 is supplied to a ne 1 '
controlled by a control unit 22. Contents stored in the

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

When the selector switch SWl is in position to set
the processof 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 increment signal INC and a row reset signal RCR, as
shown by (1) to (6) in Fig. 5,'respecpively, to the field
memory device 9 through the selector switch SW1l so tha£ 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 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 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 it is in a high level



memory unit 21 are read out to the color difference/pri-|REP[A ' FT
converter 8 fromwhich the inmage data is outputted to ary e
enbodipent o
BB

device. The inmage signal processor according to the secgng
t he present invention shown in and described with refergnge i
10 wi Il now be described. Let it be assied that the |urinance sigoal o
the still inmage having the waveform shown by signal (a) {in FIG

state, the READ-QOUT mode is established. (Seé 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 wvertical synchronizing signal 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 mdde, and in.the event that a gémmand 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 exampie, 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
hﬁs been applied immediately afterx ﬁhe ;et—up of the control
signal D to the high level state, the high level state of
the switching control signal A beiﬁg maintained subsequent-
ly.

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

poéition to set the processor 1 in the READ-OUT 'mode,

IR



6 is applied to the base of the switching transistor WPLACEMDM SHEE;E 3

MHz cl ock pul ses generated fromt pul se generator 23 arg al so applied tjo
the base of the transistor TRL'through the resistor R and 3ISERCRRACi - {t or
C2. Since the direct current conponeatypf-the clock

.

thereby permitting the data in the field memories 10 to 12
to be read out sequentially. More specifically, during a
period from a timing t2 to a timing t3 shown in Fig. 4, the
blue colqr data are first supplied to the personal computer
3. During a subsequent period from the timing t3 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 seqguentially 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 membry device 9 and tré.nsferred to the
personal computer 3.

As hereinabove described, the switching Dbetween
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
of the' vertical synchroniziné pulses which 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 c;ontrol signal D
to be brought in a low level at a timing t6 wherefore the

switching control signal A, which is an output £rom the




pul ses are inhibited by the action of the capacitor CZ’REPEACENENPSH-
\ H ¥ {

clock pul ses to be superinposed on the |um nance signal
| evel of the |um nance signal. In other words, the anpli

pul ses superi nposed on the | um nance signal is high fo

J

ude_of_t he cl pck
hel ARERE96I el ¢
level of the

of the lum nance signal, but |low for a-loge+ or a higher

| um nance signal as can be understood fromthe waveforp (c) shown in FI G

6. Since the transistor TRL has a threshold | evel sub-

control signal generator 15, is brpught in a low level state
in response to the set-up of another one of the vertical
synchronizing pulses V which is applied immediately thereaf-
ter, i.e., at a timing t7 shown in Fig. 7, causing the
selectbr switch SW1 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 the 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 b& 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 within the time span between the neigh-
bofing vertical blanking periods, a wait time occurs before

and after the read-out operation. In any event, in the



stantially equal to the average |evel of the IuninancﬁE?L"Qﬁ%ﬁﬂé{@ﬁ@ﬁqﬁzed
on ' riTR1,

signal of the |lum nance signal, which is an output fr

will represent such a waveform havi ng an internedi ate portiog ﬁé h by
(d) in FIG 6. This digitized signal is then supplied tlo #ReSkB ?@S/ nil t
21. The nmenory unit 21 is controlled byl®he control yni ut

the digitized signal at a timng (28.636 MHz in thisjinstance) shorter |than
the cycle of .

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 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 Ehe
WRITE-IN mode to permit the color data corresponding to one
still picture to be again written in the field memory device
9. | |

Also, 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 té be in a high level
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 still picture can be always
read out accurately. Moreover, the switching of the image
signal processor 1 onto the READ-OUT mode can be reliably

~accomplished without interrogations being carried out such
as in thé 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 person-

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

processor according to the present invention, when the



the clock pul ses superinposed on the |um nance sig RE C ¥
l-'um nance signal corresponding to one still pictur Stpred in
the menory unit 21 are, in'response to a control signal applied frbnjthe

control unit 22, supplied to the external display ¢eyi ct3 SER 1996anpl g, the
personal conputer 3, after having beereccenverted it parallel sighals as

her ei nbef ore de- scribed. The still picture havingli nt er medi at e gradpti ons
is then displayed through a cathode ray tube of th

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 freguently done
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
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 corresﬁonding to one
. field period can be always read out accurately. ‘

C. S;ill 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 of
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 pulsés whose waveforms are
shown by (¢c) in Fig. 6. When the image signal so
superimposed with the clock pulses is inputted to a
switching element having a threshold value equal to the
average level, a digitized signal of such a waveform as

shown by (d) in Fig. 6 can be obtained.

——
_—



personal conputer 3. At this time, as hereinbefore de{REEEAGEMENT" pEk

pul ses superinposed on the [um - nance signal are syng
vertical drive signal. Therefore, even though-a diffe
as aresult of the difference between the Ip

may occur

the clock pul ses, the beat compo- nent 25 held still ph
of the vertical synchronization. Accordingly, a phenopenon in which an
possible fringe resulting fromthe beat conponent :

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 thé 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 aﬂd 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 stili picturé

image is presénted 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
coleors 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 signél 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 example, a memory device having a memory

capacity enough to accommodate one still picture, the

viewed. jn tlerjms



confortable to | ook, can be substantially elimnated. —tese+Bt+he
second enbodi nent of the present invention, the |umrance si | has
described as a 'digitized signal. However, the present] i nvéﬁ"tggﬁ

limted thereto, but may be applicable phere each of {the R_.G and B §i
are-digitized.

will not move on the screen of the cathode ray tube, RﬁPEBCENﬁmBFSEEEE
b

ﬁ@@rlu
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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 éight 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 Dbeen converted into the digital
signal, are illustrated in Fig. 8.

As can be readily understood f£rom 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 ihtermediate gradation or the inﬁermedi-
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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17 The image signal processor according to a third em Iﬂgbgg = 1= s
EMENG SHEET

present invention is illustrated in FIGS. 11 to 13. Speg

illustrates a circuit block diagram of the inage signal {pjocessor accor i phg

to the third enbodinment, FIG 12 illustrates the detail s
gradation generator used in the imge 23 -

33 sEPagysdi

ate

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
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
the above describéd objective will now be described with
particular referenpe 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-type switching
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 Cl are connected. A set-up improv-
ing diode D1 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

transistor TRl has its collector connected with a 'direct




signal processor of FIG 11 and FIG 13 illustrates re
of various signals appearing in the circuit of FIG 12
the primary color signals, that is, the R G gn
energing fromthe color difference/primary color conveft
to an internedi ate gradati on generator

FIG 11,

T

B col or sign

r 163 SEE V96l

0 which pro- vldes R, G_and

7
signal correspondi ng respectively totH¢ R G and B col or si gnal s havi

aver age | evel

alis,
i qd
BI

ng

por -
current source line +B through a resistor R3 and its emitter
grounded. Thé base of the transistor TRl 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 ﬁemory 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 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 €2, the level of

the clock pulses to be superimposed on the luminance signal



tions superinposed with the clock pul ses. As best sho
I ntermedi ate gradation generator 70 includes three di L etH-ent
anplifiers 71, 72 and 73 of identical construction. Each aga.l g er 71 to
73 includes a PNP-type transistor TR2 having a base t whi E8 Ci pt ed
primary color signal is applied fromthgscenverter 8.|The_transi qtnr D

al so has an emtter connected to a power source line [ferr] through a
resistor R5 and a capacitor C3 connected in
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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 understood 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 represent such a
waveform as shown by (4) in_fig. 6, having an intermediate
portion.

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 a
timing (28.636 MHz in this instance) shorter than the cycle
of the clock pulses superimposed on the luminance signal and
then to store the luminance signal corresponding to one
stili picture. The contents stored 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




parallel to each other. The collector of the transi | dqed
through a resistor R6 and is connected to the base GREPhAI SHEET

transi stor TR3 having its collector connected-to the
t hrough a resistor R7. The emtter of the transistorf TR3,i peed

through a resistor R8. The transistar JgR2 has its bas caﬁi§ngE t hrtoy
direct current inhibit- ing capacitor C4 and a resisft k

WeT Source T1n4

generator 74 to which the vertical drive signal is slup-

the vertical drive signal. Therefore, even though a differ-
ence beat component may occur as a result of the différence
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 résulting 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 invention is not limited
thereto, but may be applicaﬁle 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. 1l illustrates a circuit block
diagram of the image signal processor according to the third
embodiment, Fig. 12 illustrates the details of an inter-
mediate gradation generator used  in the image signal proces-
sor of FigL 11 and Fig. 13 illustrates respective waveforms
of various signals appearing in the biiéuit 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

provides R', G' and B' signal corresponding respectively to

+B

gh a
pul se



plied. The clock pulse generator 74 is adapted to genuREPLAGEMEmﬂkS
of 3 Mz in frequency and synchro- nized with the verfital drive sign
node between an output term nal of the clock pul se gepe aip? ﬁﬁ@ t

erring-b

I
e

capacitor C4-is grounded through a variabl e resistor J@
FIG 11, the R, G "and B signals outpwutted fromthe

gradati on generator 70 are supplied respectively to apal og-to-digital
converters _

the R, G and B color signals having ave;age 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 1line +B through both of a
resistor RS and a capacitor C3 connected parallel to each
other. The collector of the: transistor TR2 is groundéd
throﬁgh 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 is grounded through a resistor RS.

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  is 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 grounde@ 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 analdg-to-digital.converters

81, 82 and 83. In each analog-to~digital converter, one




81, 82 and 83. In each anal og-to-digital converter, d one
picture elenent is converted into 3-bit data. The di g%ﬁgﬁm SEEEQ
respectively fromanal og-to-digital converters 81, 84 gnd 83 are appli ¢d
and stored in associated nmenories 91, 92 and 93, resged- 13 SEPQbop Yhen
conpared with nenory 10 shown in FIG ' C
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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. Bespective oﬁtputs from the memories
91, 92 and 93 arelsupplied 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. _

If is to be noted that the converters 81 to 83,
the memories 91 to 93 aﬁd the converters 101 te 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
according to the third embodiment of the present invenﬁion
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 gradation
generator 70 which in turn provides R', G' and B' signal

corresponding respectively to the R, G and B color signals



1 for the blue data in the enbodinent of FIG 1, the m
FIG 11 for the blue data substan- tially has a three
capacity. The sanme can be said for the other two nenor
Respec- tive outputs fromthe nenories 91, 92 and 93
associ ated digital -to-anal og converteég 101, 102" and
respective outputs to the exter- nal” dfsplay device, f
tel evision receiver. .

it or

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 Sl1 for the
purpose of discussion. o

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 shpplied to the clock pulse generator 74, the
latter generate the clock pulses S4 hé.ving a waveform as
shown by .(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
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 to be noted that, if t:_he amplitude of the
clock pulses is ;coo high, it may happen that the biack 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. 1In order
to substantially eliminate this problem, it is ﬁreferred
that the resistance setting of the variable resistor VR

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



It is to be noted that the converters 81 to 83,
the converters 101 to 103 are all controlled by the qREPLAC
whi ch horizontal and vertical synchronizing pul ses arle

sync separator” 13. The operation of the inmage signal |pr
to the third enbodi rent of the present invention shoyn
with reference to FIGS. 11 and 12 will now be descri ed

FIG 13.

t he nemories. 91 0. 93 and

oSS,
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superimposed 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 pulsqs 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 so controlled by the
control uﬁit 14 as to be higher than the frequency (3 MHz)
of the clock pulses superimposed on the respective color
signals. In the illustrated instance, the sampling frequen-

cy employed is 28.636 MHz.

The 3-bit digital signals outputted from the

respective converters 81 to 83 are tﬁen supplied to the
associated memories 91 to 93, and the three bits of each of
the digital signals are stored in memory areas 9la, 91b and
91c of the respective mémory 91, 92 or 93.

The colo£ 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 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 siénal
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 equal to

the average level and are then sampled out at a timing



As hereinbefore described, the RR G and B col or sign
color difference/primary color converter 8 are suppl
grada- tion generator 70 which in turn provides R,

corresponding respectively to the R, G and B col or sijgn

| evel portions superim posed with the3d ock pul ses.
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waveform of only one of the R, G and B signals, for jexanple,

signal which is applied to the DC anmplifier 71,

t hat of t
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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 invention 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 levél 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 signél
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 éo designed that the
portions of the image signal indicative of the étill Picture
which are of a yalge 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 c}gcg “pu}sgs_ agd__phen

e ——— ————— -
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I's shown by S1 for the purpose of this discussion. EXB BT when
the vertical drive signal identified by S5 and havingggﬁg;u.azﬁg‘“rnpas

shown by signal (e) in FIG 13 is supplied to the c|of Ofulsﬁ%ﬁnerator 74,
the latter generates the clock pul ses_S4,having a wave kQy :
signal (d) in FIG 13. The clock pul ses §4 are, aftpr tiher eof
have been cut out by t-he action of the capacitor C4] inputted to the |pbase

of the transistor TR3. Accordingly,

converted into the digital signal for storage in 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 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 of 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 (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 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 Signalston 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 f:ggggncy

e ————



the signal S2 applied-to-thebase of the transistor ¥ M
shown by signal-{b)-+n—FG 13, which signal S2 is }MNer ‘tihe
transistor TR3 to provide the associated R, G or E signals S3 h

correspond to-the—mnputted col or signal having aver hgk |E3SERM96i dng

superinposed with the clock pul ses as-skhdwh by a wajeform (c) in FI|G] 13.

n-times (n beiﬁg a positive integer not smaller than 2) the
frequency  of .the fdolor"burst signal; and first to third
memories 10, 11 and 12 adapted to receive the ciock pulses
from the cldck pulse generating unit 30 as sampling clock
pulses for saméiing and storing respective outputs from the
first to third converters 81 to 83.

_ 'The'converter unit 1 comprises a Y/C separator 6
for separaiing.the color signals from the composite color
video signal applied to the input terminal 2; a color
difference signal.demodulator 7 for demodulating £rom the
color signals,_fed from the f/c separator 6, color differ-~
ence signals B-Y, R-Y and G-Y of respective waveforms shown
by (c); (d) and (e) in Fig. 15; a fourth transistor TRA for
inverting and aﬁplifying the domposite 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 .TRd, thereby to provide respective negative
primary colot signals B, R and & which ha§e been superim-
posed with the'coﬁponents of the carrier color signal of
3.58 MHz.

_Tﬁé 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¥Y, R-Y and

G-Y are applied, respectively, and their emitters to which



- 19 - It is to be noted-that, if the anplitude of tf [ X gy too
high, it may happen that--the hlack level will be hig 'ﬁ?ﬁﬁi@ﬁ%ﬁfﬁﬂtﬁﬁite

level will be faded .outwith-the consequence that the ktill picture
reproduced on the monitor itel evision screen wi'll bec grRBEPMeos n
to substantial l'y*eli'm nate t:his probteid +t is pre- rred that the

resi stance setting of the variabl-e-resistor

orider

the inverted composite color video signal is'applied. These
transistbrs Tﬁa to TRc output the respective pfimary color
signal$ B, R and G which have been superimposed with the
carrier color signal components.
| Unliké 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.61-98968 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 clocﬁ pulses, while the use has been made of
the converter 8 for providing ihe 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, theréfofe, the image signal processor can be advanta-
gebusly 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 characﬁeristic 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 emerging from the ¥Y/C separa-

tor 6 is supplied to the sync separator 13 Dby which



VR be selected to permt the clock pul ses to be superl m posed on t hose

portions of the |nput col or _si-gral which are of the L
respective R; G~ ‘and B' color._signals with the cloc égmﬁeﬂl poped

t hereon are fhewsuppl I ed 0"t he associ ated anal og-t¢-d¢igital conver}jels 81
to 83 by which they are- ‘cohverted into the 3-bit di gift al ‘FB%@ T this
time, the sarrpllngfrequencyis controlleg by the comt oI uni t t o] bp

hi gher than the frequency (3 Miz)

synchronizing signals are _separated. from the luminance
signal. The 'synchronizing signals are then applied to a
control unit . (not sho‘.ﬂn) 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 wused to
-explain how each of the primary color signals, for example,
the blué color signal, with the carrier color signal compo-
nent superiﬁ\posed thereon is digitized by the analog-to-dig-
ital converter 81. When the blue color signal with the .
carrier color signal component superimposed thereon, having
sugh 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 1nput signal of hlgher level than the
threshold level into a low level signal and also to invert
the input signal of lower 1level than the threshold level
into a high 1evé1 signal. Accordingly, when the dinput
signal such as shown_by the waveform (A) in Fig. 16 is
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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of the clock bu;_EE*EUﬁér1nposed~on t he respective 7gh sﬁ{LFEthe
illustrated. instance,. ;‘E‘saﬁﬁL+ng frequency enplo Jﬁ”“aﬂgggzu .} The

3-bit digital S|gnals ut put ted fromthe respectivelcpnverters 81 to 83 are
then supplied to the assoéiafgd nenories 91 to 93, ganfl thd Suf @%b § 5| of
each of the dlgltéi Slgna|S dte stored-i¥6 rrenory argag 9la. 91b a 9lc of
t he-respective nmenories 91, 92 or 93. The color sighals so stored arejread
out fromthe

Fig.. 17 .illustrates, on an eﬁlarged scale, a
portion of the waveform (A) of Fig. 16 in the vicinity of
the thresﬁold level and alsoc a portion of the waveform (B)
of Fig. 16-co:responding to that portion of the waveform (a)
shown in Fig[_l?. 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 represents é vellow color
and the lower level portion of the same Dblue 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 highér 1ev§l 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 (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 lével, the intermediate
gradation correspondingly varies.

In fhis way, based on the primary color signal
with the carrier color signal component superimposed there-
on, a so-called quasijintermediate_color caﬁ 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 with



associ ated _nmenories 91 to 93 in response to the cortteot—s] wiomthe
control unit 14, and converted by the converters 1¢RE .PEAEBHEW tS' Bdbect i ve
anal og signal's which are in turn outputted to the fofitor televisién

receiver (not shown). As:hereinbefore described, the
o
I

i 'gqqq Dr pcess-
i ng met hod acgofding: to the present iLnwention is su Pﬁgfsgﬁe clo
are superinposed on the portions of thé image signa '
substantial ly

ik pul ses
al ue

the shaped colo; 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 oscillator 36 by 4, and a
phase comparatqr 32 for comparing the phase of the output
from the divider 34 with that of the color burst signal and
for applyiné 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 éolor 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 converfer 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 the
énalog signals by the associated digitgl—to-analog convert-
ers 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, hehce, the carrier color signal components of

3.58 MHz used as the clock pulses superimposed on the
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th . : :
e clock pulses on the portions of the image signa ble to superim _gose

primary color signal outputted from the converter
Therefore, ihterference fringes resulting £from

component occurring as & result of the difference

unit 1.
a Dbeat

between

the image signal and the carrier color signal components are

stabilized and, therefore, the still picture reproduced can

be comfortable to look. Moreover, since the frequency of

the sampling clock puises is made to be an integer multiple

of the freguency of the carrier color signal components,

rhat is, that of the color burst signal, the inte

rference

fringes are completely regularly lined up in a direction

longitudinally of the television screen, the still

picture

SO reproducéd rhereon can be more comfortable to look.

According to the modified form of the imag

processor described above, since the primary colox

e signal

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 us
. \

e of the

memory unit of_minimized'memory capacity 1s sufficient for

the intermediate gradation and intermediate color
in the original image to be faithfully reproduced.

Moreover, since, when the primary colox

inherent

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



which are of a value substantially equal to the averageRE@kACENﬁﬂTfﬁ&ﬂﬂﬁﬁ
digitize the i mage signal~ The—rhresh ol d values of the
transistors need not be var-ried as required in the cory
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be_improved;-as compared with the case in which the Y/C
separation is'carried out.

C-b. Still Picture Data Writing (Modification 2):

Referrlng 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 ICircuit of Fig. 18, the image signal
proceésor showh fhérein comprises a clock pulse generator 40
including a control unit 42 for generating second clock
pulses of 14;318 MHz in frequgncy which are used as the
sampling clock pulses to be applied to the memories 10 to 12
and also for generating élock 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 frequency
(14.318 MHz) of .tﬁe second clock pulses by 4 to provide
first clock puises 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 pulsés and has a frequency n (n being a
positive integér 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 first clock
pulses, supplied from the divider 44 of the clock pulse
generating uniﬁ 40, on the luminance signal Y.thereby to

provide a superimposed luminance signal. This superimposing



Ther ef ore, “faithful “Feproducti on of the internediate
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require any process hitherto needed to conbine a plu
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third enbodi ment of the present invention is designe

|l so that the portj ons

of the imge signal indicative of the stil

circuit 5 together with the color differenée/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 the A/D converter 81 to 82 operable to provide
the respective digitized signals, form a gquasi~intermediate
cblor 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 thé superimposing circuit 46 is illustrated by
{(b) in Fig. 19. Also, one of the color difference signals,
for example, the color diffe;ence 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 first clock
pulses are_. applied, a variable resistor VRx for adjusting
the level of the £irst clock pulses outputted £rom the
transistér TR, a DC inhibiting capacitor Cx for cutting off
a DC component of the first clock pulses, and a transistor
TRf having its base to which the lum:.nance signal Y is
applied, said transistor TRf being operable to superimpose

the first clock pulses, applied to tﬁe emitter thereof, on

‘the luminance signal Y. The DC inhibiting capacitor Cx

plays a rolé of improving the frequency characteristic of
the image signal. More specifically, the DC inhibiting

capacitor C constitutes an emitter-peaking of the transistor



pi cture whi ch are-of-a:vatue-substantially equal to th
the i mage signal are superinposed w-th the cl ock pul se

anplified by direct cur- rent. The anplified signal is}slibsequently sajp

out at a timing smaller than the cycle of the clock pulls¢s hadSEma9s
converted i-nto the difgitak signal for storage in the pry. According}t
this enbodi nent of the present invenfiéH:'éince the regol ving power of t

ed

hat

portion mhere_the ploqk pul ses are superinposed i s subs énfiﬂlly

TRf; Acéordingly; if the capacitance of the capacitor Cx is
reduced, a hiéh frequency regioﬁ of the image signal will be
enhanced as-mudh as to result in the highlighting of the
color of.intermediate gradation where a considerable change
in picture takes place, therefy to improve the quality of
the still pictute being reproduced.

Thé 'cblor difference/primary color converter 8
includes the fixst, second and third transistors TRa, TRb
and TRc having ﬁheir bases to which the respective color
difference-signals are applied, and also their emitters 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 together are outéutted.

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 operaté 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.



i ncreased--and, -therefore, the nunber of bits of the c NACEMEN %ﬂﬂﬂir
menori es need not be increased in order to increase therresehvig—po .
Thus, the use of the menory—unit of a nminimzed nmenory fapacity is sufff-

ci ent for the internredi-ate. gradati ons and i nternedi atp Fol bd $ Phi@hent fin
the original image to be faithfully reprqduced. Ca. ptill _Piciure. tla
Witing (Mdification 1); Referring tdo B€GS. 14 and 15 which illustratq the

The _image signal processor of the construction
described heréinabove with reference to Fig. 18 operaﬁes in
the following manner. For the purpose of simplification,
referehcé_Will.be made 6nly 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. 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 éulsés 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 TREf having its
base to which the luminance signal of the waveform shown by
(b) in Fig. 19 is applied. Therefore, from the collector of
the transistor_TRf dges the superimposed ;uminance signal
emerge, said superimposed luminance signal having the
waveform _shqwn by (4) in Fig. 19. This superimposed
luminance signal so outputted from the transistor TRf is in
turn supplied to the emitter of the transistor TRa of the

color converter 8.



circuit bl ock-di-agtam for--a-nodified formof the imge zugfgkmgﬂﬂffg

respective maveTUTnB—ﬁf—vaF+gus~SJgnals appearing int
the image signal .processor shown therein basically fincludes a con-
verter uni-t 1 -operable to. modul ate. the conposite col or jvijded F8ERA9S ntfo.
color difference signals. Alsp, those c Ior di fference jsiljgnal s and the
conposite color video signal to provide Brlnary color gignal's on which c
ponents of a carrier color signal of 3.58 MHz are superk )

Since the color difference signal B-Y and the
superimposed luminance signal Y are summed together by the
traﬁsistorrTRa,'the transistor TRa outputs from its collec-
tor the blue'coior signal B on which the clock pulses have
been superimposéd. 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.'zo_illustrate waveforms used to explain how
the Dblue colof 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-ha§ing a prede-
termined threshold level as indicated in Fig. 20, the
converter 81 opérates 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 1evé1'into a high level signal. Accordingly, when
the input signal-such as shown by the waveform {(a) in Fig.
20 is inputted to the converter 81, thg latter outputs the
digitized sighal'of_the waveform (b) shown in Fig. 20.

| Fig._.21 ‘illustrates, on an enlarged scale, a
portion'of tﬁé waveform {(a) of Fig. 20 in the vwvicinity of
the threshold levei and also a portion of the waveform (b)
pf Fig. 20 corfespohding to that portion of the waveform (a)
shown in Fig-.zl. As can be readily understoocd from the

waveforms (a) and (a) shown in Fig. 21, if the higher level

nd

m



first to third analog-to-digital converter 8
di gi t-i-zi-ng.-ciyrcuits for .digitizing the outputs fr
1 at a pr edeter— -ﬂqned—thneshold | evel ; a clock pul se
for providing.clack pul
in the conposi:te ‘color :
being a p05|tvve i nt eger “not ‘smal | er Thi 2) the freq
bur st signal;

| nposed;

nerating unit
stq 3iSERhkagel NF
lency n-tines
cyof—ttre—totor

65 synchronlzed with a col or
tideo sig- nal apd having a {fr

NDQO CQ

and first to third menories 10, 11 and

portion 6f the blue color signal represents a yellow color
and the lowef'level portion of the same blue color signal
represents a-cyén color, the yellow and cyan colors alter-
nate during a:period in which the level of the blue color
signal éhanges'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 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 memgries '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 membries 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 qﬁtputted 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



adapt ed to receive the-elock pulses fromthe clock puREpLACEMENII

—Z

SHEET =21 - generating unit 30 as sanpling clock pullsgs—tor—sanmptTiTy
stori ng Tespect+ve—outputs fromthe first to third ccnfertergElgqlQ B3
. - 45 =~

supplied to the memories 10 to 12 and the first clock pulses
to be sﬁperimbos)ed 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
COmpbnent between the luminance signal and the clock pulses
can be -advantageously stabilized. In addition, since the
sainpli'ng'clock pulses are so selected as to have a freguency
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
picturé to be comfortably viewed.

It ;lS to be noted that the inversion of the phase
of t_:he clock pulses for each horizontal scanning line may
ren_der the interference fringes to be arranged in a grid
shape to permit the more comfortable viewing of the still
picture reproduced. |

Even the 1image 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 present 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
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.



The converter unit 1 incl udes C separator 6 for separatl ng the color

signals fromthe conposite coI a@pplled tro—the—rAput tcrm nal
a col or di fference signal” de ~denodul 4 RF Mrﬂ\ﬂh [ pr
si gnal s, epar | fference $1 gnal S B Y, RY,
and G Y of ﬂmmm“mlm orms shown by 5| gnal s (c), d a.g % ‘}543 G
15; a fourth t¢ansi ot os for .inverting and anplifyiifgith 8 te

color video-signal to such a waveform.ags -

‘CLAIMS :
1. An image signal processor which comprises:

a memorf’ means (9). for.étoring an image signal repre—
sentative of a picture during oné field period;

an operating means(18) for generat:‘n_g a READ-OUT command
necessary to read out coﬁtenﬁs stored in the memory means
from the memory means; |

a switchingl means (SW 1) _for selectively_ switching the memory
means between a WRITE-IN READY condition and a READ-OUT
READY condition; and _

a switching' control means (15). fo_r—;generatir;g a: control
signal necessary to contfol the' ls_witching operation of the
switching means, said switching control means being adapted
to receive the READ-OUT command’ ~and a vertical synchro-
nizing signal included in a. compos:.te video s:.gnal and said
switching means performlng the sw1tch1ng operation in
synchronism with the initial vertn.cal synchronizing signal
applied immediately af"cer "the READ-QUT command has been
inputted. | |
2. An imaé_e :si_gnal ‘processor which comprises:

a converting'méé.ns for dembdulating a composite color
video signal intb color differlence signals and for matrixing
the difference signals with the composite color video signal
s0 as to cause the colo.r."differlence signals to be converted
into respective prirﬁar_y color signals having carriér color

signal components superimposed thereon;



& " b

shown by signal_(b) in FIG 15; and a converter having
transistors TRa, TRb and TRcwhi€h are operable to no

"

L ALEMENG SHEET]ne

col or differentﬂ”lﬂ - R-Yand GY, fed fromt denodul at or 4, land
t he conposite HHF ﬂ U | *whi ch has been inverfed ISP fo0gndi gt or
TRd. Thereby, réspectlves n ve prinary color-signal s| B, Rand G rdvijde

whi ch have been superinposed with the nents of the
signal of 3.58 MHz.

a digitizing circuit for digitizing an output from the
‘converting meéns at a predetermined 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 smaller than 2; and

a memory means for sampling and storing an output from
the digitizing circuit when the clock pulses from the clock
pulse generating circuit are applied as sampling clock
pulses.

3. An image signal processor which comprises:

a clock pulse geherating 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 c;ock pulses,
wherein n represents a positive integer not smaller than 2;

a quasi-inﬁermediate color (generating means for
superimposing 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

a memory means for sampling and storing the digitized
signal from the gquasi-intermediate color generating means
when the second clock pulses from the clock pulse generating
means are applied as sampling clock pulses.

eet Has Been RTlaced

T

N



The first to third transistors TRa to TRc forning the ccRﬁT[A(}ﬁﬁﬁNT 5&5@*

di ff er encespri maty- colef—eﬁﬁverter 8 have their bases, tjo

if it
WIII chrtthe L,Ul pIr

p =

Tt Seney
e

dlfference and G Y are applied, respectji\e .
emtters t Mﬂ Iﬂ med conposite col or video sidgnal ?{55 ggp 3%){] e
These tran

and [err] mhlch have been superi séd with the carrier color signa

conponents. Unlike the enbodi nrents shown and descri bed it

U7

joutput the,pespec- tive prijmtycolor.signal

An image signal processor which comprises:

a clock pulse generating means for generating clock

pulses; and

a guasi-intermediate color generating means responsive

to the clock pulses from the clock pulse generating means,

said quasi-intermediate color generating means comprising:

a clock pulse superimposing means including a
direct current inhibiting capacitor for cutting off a
direct current component contained in the clock pulses.
supplied from the clock pulse generating means, and a
tfansistbr haviné a base to which a- luminance signa; is
applied, and an emitter to which the clock pulsesﬁ are
applied through the direct current inhibiting
capacitor, said transistor having a collector from
which a superimposed luminance signal which corresponds
to the luminance signal superimposed with the clock
pulses is outputted;

a matrix circuit for summing the superimposed
luminance signal and color difference signals together
to provide an added output; and

an analog-to~digital converting circuit for

digitizing the added output.

TIus Sheet
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reference to FIGS. 6 to 13 and what has been di scl osed in eac_h of the

Japanese Patent Applications No. 61-98968 and No. 61-272 CF |$m
signal proces- sor according to the nodification now undg ndvmani Aty 16
carrier color signal of 3.58 MHz included in the conpositejcol or video
signal is used as the clock pul ses, wi_t+1§)u3 t he i mage sinin 1 bdiSRP 1996
superinposed with the clock pul ses, whilTe use has been de¢ of the
converter 8 for providing the primary color signal on which the

IMAGE SIGNAL PROCESSOR

ABSTRACT

An image signal processor »lvhich comi:rises a memory

device (9).for storing.an - image signal representative of a
picture during one fieid period} an operatingunit.(18) for
generating a READ-OUT command neceséary to read out -conténts
stored in the memory device from the memory device; a
selectof (SW 1) for selectively switch:i:ng 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 switghing operation of ' the
selector (SW 1) . The switching co_nfrol 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 signal applied immediately after the
READ-OUT command has b'een inputted.

(Pig. 1) |




carrier color signa

conponents have been superim posed. Wth the.abov

descri bed construction, a structure to superinpose the
required and, there- fore, the imge signal processor ¢ AC%Q%%§+§§§3usly
sinplified.”"Moreover, since the conposite color video gignal can be apal ed
directly to the en1tters of the transistjors TRa to TRc wij t hbdtSBR ppassed
t hr ough _
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- 22 - the Y/C separator, the fr eq uency char acte Istic of the |uninpance ..
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g

tor 6 is supplied to the sync separator 13 by which sync -5

-' I‘ .r'].'l e ii"i". =
are separated fromthe | um nance signal. The synchroni zi WH%&JEB%

applied to a control unit (not shown) so that the A/D converters 81 16 g3,
the menories 10 to 12 and the D/ A converter 101 to 103 can bg 3:9Epr1gbi,{e k
the control unit. The first to third A/D3converters' 81 tjo |83 wor to"” :

convert the primary color signals [err], “which have beerf s t
the carrier color signal I

Frg. 4 t1
t0! 16 7
1 D ] E R

IRV _________,,._,L_LIL_;; -------- s—”——u——ﬂ

|  WRITE-IN

3 A—2RITE-IN Mode ——r 5 50T Mode—}— Mode
{1213 14 15 ;
5 R | : !
6 G L
[ L B E— ? !
T’B Té
Fig. 5
e One Row
ts 1 tb tn
| RAS — —¢ M
T ki
2 SC T R
3 REF AT
s we o —
S y :r : ! :
INC | ;U ﬂj 5
6 RCR — 4| ' |
U

!‘_—_‘

a
Py
")



conponent s,
si gnal ,

as shown by signa

Fig. 6

into respective digitized signals in a man-
be described. FIGS. 16 and 17 illustrate waveforns used to ex
of the primary color signals is digitized; for exanple,
w thr the carrier color signal
anal og- to-digital converter 81. \Wen the blue color si
carrier color signal conponent superinposed thereon, h

conponent superir

ner which wll
pl ai n how each
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I's supplied to the associated A/ D con- vert

in FIG 16,
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tized signal of a waveform shown by signal (B)
illustrates, on an enl arged scal e,

in the vicinity of the threshold | evel and al so a porti
(B) of FIG ~16 corresponding to that portion of the
FIG 17. As can be readily under-
h in FIG 17, gefy higgher | I ti f th
shown in ’FIH]? |§er evel portion o g

2
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a portion of

in Fl
t he
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represents ‘egﬁ nd the |l ower |evel portion of the sane bl ue
col or si PLA@EMEN&n W A yan color, the yellow and cyan colors alternate
during a ' the level of the blue color signal changes from
t he hi ghar the |l ower level relative to the -23 - :
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predeterm ned threshold | evel,
bet ween the yell ow and cyan col ors.
(duty ratio) of the carrier color signa
-during one cycle thereof progressively (v
direction in which the pulse width is reduced,
with respect tot

cl ock pul ses,

(B) shown in FIG 4),

conponent,

gradation correspondi ngly vari es.

t hereby representing an internedi ate col or
In this exanple,

Si-nee -the- pulseu
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In this way, based on the primary color signal wth the carrier color

signal conponent superinposed thereon, a so-called quasi-intetnedi-ate-col or
can be forned. On the.other hand, the clock pul se gefigg t'@g)}ﬁ@&jﬁ&ﬁbﬁﬂ
includes a-fifth transistor TRe operable to shape thgMhigE~btmrstTST gnkl
supplied fromthe dempdul ator 7, and a BLL circuit fqr genergﬁ,ag%(cil f)c ¢

pul ses synchroni zed with the shaped col or burst signdl land 3 ire-
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guency four tines the frequency of the color burst sig-
This PLL circuit includes a voltage controlled OSC|IIator

WTW{E‘EIT

MHz (=3.58X4).

(VCO) 36 capa- ble of generating clock pul ses having

four ti_mes the*frequency of the color burst signal,

dividing the frequency of the output fr
phase conparator 32 for conparing the p
34 with that of the _col or burst signal and for applyi

E§1tho osci | |
se of the ou p

nal ,
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error voltage to the voltage controlled oscillator 36 which corresponds to
the phase difference between the output fromthe divider 34 and the col or
burst signal. Each of the nenories 10 to 12 is operabl e ff=Sanpl-e out, and.;
store the digitized signal fromthe associated A/ D conveftiédi«w ¢yt he el iodk
pul ses fromthe generat- ing unit 30 usgd as sanpling cljck pul ses. The :
digitized signals read out fromthe respéective nenories |10 tdq 3L8ERG9s af|t er
havi ng been converted into _

Frg.l5

A Composite Color
Video Signal

B.  Inverted Composite
Color Video Signal

c  B-y Sign.a!‘ —Lﬂ_ﬂ_ﬂ'
v L
—

D R-Y Signal

E G-Y Signal _[—

F B With Carrier. WLWWMM-

"G. R With Carrier WW
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t he anal og signals by the associated digital-to-analog converters 101 to
103, supplied to the external display device (not shown) such as, for

exanpl e, a nonitor television receiver or the personal
sanpl i ng clock pul ses supplied to each of the nenories
synchroni zed with the color burst signal,and, hence, t
signal conponents of 3.58 MHz used as the cl ock pul ses
primary col or signal outputted fromthe converter

Fig. /6

hel carrier col or
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unit 1. Therefore, interference fringes resulting froma - 24 - Dbeat
conponent occurring as a result of the difference between the inmage signal
and the carrier color signal conponents are stabilized and, therefore, the

still pic-"ture is reproduced having nore view ng confort.
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Mor eover, since the frequency of the sanpling clock pulses is made to be an
integer multiple of the frequency of the carrier color signal conponents,

the frequency is, that of the color burst signal, Lbr.c.c ee—f i nges
are conpl etely regular and lined up in a IongituleEPLACENEQﬂf HEED] t he
tel evi sion screen. Thereby, the still pjgcture that] i[STeproauced {hereon

has a greater view ng com fort. Accor g to the md'f";se§glf>%§8 ol {he
i mage signa

Fig. /9

a B-Y Signal

b Luminance
Signal

< g [ LT

-d  Superimposed
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‘e Digltized
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processor d%scribed above, since the primary col or signals whi ch have been

superinposed with the carrier color signal

conponents_are digitized. a

respective por- tions in the vicinity of the threshol HEETper
of bits of ‘tthe converters and the nenories need not~thB§§§§§E%gh§u Dr ger
to increase the resolving power. Thus, %ge use of thgq genory é&it,of a
mninmzed nem ory capacity is sufficie For the intledmedi®a® d?%‘da I pNS
and colors inherent in the original imge to be faithfglLy
Fig. 20
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1. An image signal processor comprising:

input means for receiving a composite video signal, said composite video
signal having a vertical synchronizing signal;

memory means for storing a plurality' of image signals representative of a
picture during one field period of said composite video signal;

read operating means for generating READ-OUT control signals necessary
to read out said plurality of image signals stored in sﬁd memory means in
response to a READ-OUT command signal;

write operating means for generating WRITE-IN control signals necessary
to write said plurality of image signals in said memory means;

switching means, operatively connected to said read operating means and

said write operating means, for receiving said READ-OUT control signals

. and said WRITE-IN control signals and for selecting either said WRITE-IN

control signals or said READ-OUT control signals to be outputted to said
memory means; and

switching control means for generating a control signal to control the
selection of said switching means;

said switching control means receiving said READ-OUT command signal
and said vertical synchronizing signal and producing said control signal in
response to said READ-OUT command signal and in synchronism with said

vertical synchronizing signal.

An image signal processor according to claim 1, wherein said input means
comprises: |

luminance signal separating means for separating said composite video signal
into a luminance signal and a color signal;
color difference signal demodulating means for developing first, second and

third color difference 51gna1s from said color signal; and

\\||\ii{ T IIIIIIII TR ||||



Referrlng to FIGS. 18 and 19 which illustrate the cirgut—bleek—ttagram of
ahother nodified formof the image signal processor WNT/@ "hL.

wavef orns of various signals appearing in the circuit FrO. 13, ijmage
signal processor shown therein includes a clock puls hgviing a
control unit 42 for generat- ing second clock pul ses

frequency which are used as the sanpling_clock pul ses|t tlo

the nenories 10 to 12 and al so for gene At ng J,

primary color converting means for converting said first, second, and third

color difference signals into first, second, and third primary color signals.

3. An image signal processor according to claim 2, wherein said memory means .
comprises first, second, and third field memories for storing said first,

second, and third primary color signals, respectively.

4. An image signal processor according to claim 1, wherein said read operating
mean comprises:
a personal computer for generating said READ-OUT command signal; and
a READ-OUT control circuit for generating said READ-OUT control signals
in response to said READ-OUT command signal.

5. An image processor according to claim 2, wherein said write operating mean
comprises:
a WRITE-IN clock signal oscillator for developing a clock signal;
synch separating means for developing synchronizing signals in response to
said luminance signal from said luminance signal separating means; and
a WRITE-IN control circuit for generating said WRITE-IN control signals

in response to said clock signal and said synchronizing signals.

6.  An image signal processor according to claim 1, wherein said switching
means selecting said READ-OUT control signals in synchronism with said

vertical synchronizing signals.

7. A method for reading and wﬁting a compoSite video signal in an image

processor, comprising the steps of:

(2)  receiving a composite video signal having a vertical synchronizing signal;

This Sheet Has Been Rep

(L IIII S Ly




Qloék pul ses to be applied to the A/D converters 81 to 83 in a manner as
w1 be described later, and a [err] divider 44 for_dividing the frequency
(14.318 MHz) of the sec- ond clock pulses by 4 to provide first clock

bl ses 15 shown by s gnal (o) in Fra 10 Thero: tor dINUMERHRARA A"

pul ses are synchroni zed wth the 48

(b)  storing a plurality of image signals representative of a picture during one

field period of the composite video signal in a memory;

(c)  generating READ-OUT control signals for controlling a reading out of the
plurality of image signals stored in the memory in response to a READ-OUT

command signal;

(d)  generating WRITE-IN control signals for controlling a writing of the

plurality of image signals into the memory; and

(¢)  selecting either the READ-OUT control signals or the WRITE-IN control
signals to be applied to the memory through a switch, thereby causing the
selection of the READ-OUT control signals to take place after receiving the
READ-OUT command signal and in synchronism with the wertical

synchronizing signal of the composite video signal.
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IMAGE SIGNAL PROCESSOR

BACKGROUND OF THE INVENTION

1. Field of the Invemior;

The present invention generally relates to an image
s:gnal processor and, more partlcularly, to a type of
image signal processor used in connection with a video
output device such as, for example, a television receiver
set, a_ video tape player (VTR) or a video camera. The
image signal processor stores signal outputted from the
video output device and subsequently writes the stored
video signal in a graphic memory of a personal com-
puter 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 has been
made commercially available. When the image slgnal
descriptive of one frozen picture is read in'the personal
computer through the image signal processor, an opera-
tor 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 storing 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.

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 p:cture has been written in the
memory device of the i 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_mx:uogm the image
signal processor if the image signal stored in the mem-



generating unit 40, on the lum nance signal Y. for pro- Vldﬂf
superlnposed | um nance signal. This superim posing circuit
the color difference/pri- mary color converter 8, which opera
color difference signals B-Y, RY and GY to the superim poged |uninance

signal, and the A/D converters 81 to 83 are operable to prqvidée the- )
respective digitized sig- nals, formaZqnasi-internediate olor generating

device. The waveform qjryt Bevies an bH¥esd dutnfroanehe shémoary device.
When the i image signal processor is so interrogated, a
READY signal is is transmitted to the personal computer
notifying the personal comput 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 s:gnal read out
from the memory device is then stored in an mtcrnal
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 plurahty 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-productxon, the memory device used in
the image signal processor i, in practice, composed of a
number of memory chips and, therefore, an increased
number of the memory chips may result not only in a
cost increase of the i image signal processor, but also in a
size increase of the image signal processor and the asso-
ciated circuit components :

On the other hand, in the field of facsimile technol-
ogy in which the input image signal is dngmzed to pro-
vide a frozen picture, a DITHER process is generally
used. According to the DITHER process, the mput
image signal representative of the original i image is in-
putted to a comparator whose threshold value is vari-
‘able stepwise so that a plurality of digitized i xmages of
different gradations can be obtained. The digitized im-
ages of different gradations are then properly combined
together to provxdc a single frozen picture having con-

tinuously varying gradations:




generated fromthe superinposing circuit 46 is illus- trat
i'n FIG 19 while the |um nance signal supplied to the supe
46 is illus- trated by sigl (b) in FIG 19. Al so, one of t
difference signals, for exanple, the color difference sign
by signal (a) in FIG 19 and one of the digitized signals,
digitized signal energing fromthe A B eonverter 81 is sho

(e) in FIG 19. However, this technique has posed a problem in that

RERLACEMENT SHEET
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al | B-Y i s shown
for exanple, the

M by sig- nal

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 images 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 an im-
proved image 'mgnal processor of a type capable of
transferring the image signal stored in the memory de-

‘vice at a hxgp speed.

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 a reduced memory capacity and which can
provide a frozen color picture substantxally faithful in

color to the color of a original image.

A further object of the present invention is to provide

an improved i image si ignal processor of the type referred

_to above, which is s:mple in structure and capable of
providing the frozen picture of acceptable gradations,

In order to accomplish these objects, the present

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 deviee for generatmg a READ-OUT com-
mand that is necessary for reading ‘out contents stored in
the memory, a switch for selectively switching the
memory means between a WRITE-IN READY condi-
tion and a READ-OUT READY condition; and a
swuching controller for generating a control signal that -
is necessary for controlling the switching operatlon 1-of
the switch means. 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 initial vertical synchronizing




The clock pul se superinposing circuit 46 includes a tra

the first clock pulses applied to its base, a variable {efTsStor Jerr] 1p
_ of the first clock pul ses outputted|f or‘qmw BN
, a DC inhibiting capacitor Cx for cutting off a DC ¢ofrponent of the
' and a transistor TRf having the | um n[gee~rgwav—v" '

first clock pulses,
applied to its base,
first clock pul ses,

adj usting the | evel

ﬁEHLAGEMEHTh%EmE{B

p BHEET

the transistor TRf 4is operable fortsuperinposing the

applied to the emtter thereof,on tHe TUM -
signal applied immediately after the READ-OUT com-

mand has been inputted.

In the image signal processor according to the pres-
ent invention, when the image signal stored in the mem-
ory means is to be read out from the memory by the
operating device, the READ-OUT command is sup-

plied from the operating device; to the switching con-

troller. The switching control means is adapted to re-
ceive the vertical synchronizing signal included in the
composite video signal supplied to the image signal
processar. Accordingly, when the READ-OUT com-
mand is supplied from the operating device to the
switching controller, the control signal can be output-
ted from the switching controller in synchronism with
the initial vertical synchronizing pulse applied immedi-
ately after the READ-OUT command has been input-
ted. The controller 51gna.l outputted from the switching
control in this way is applied to the switch to control
the switching operation performed by by the switch. In
response to the control signal, the switch selectively
brings the memory into the WRITE-IN READY con-
dition and the READ-OUT READY condition. .

Accordingly, in the image sxgnal processor accordmg
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-
chromsm with the vemcal synchronizing signal in-
cluded in the input composite video signal by causing
the operating device to apply the READ-OUT com-
mand. Also, since the outputtmg of the READ-OUT
command from the operatxng device is sufficient for the
memory to be brought into the READ-OUT READY
condition, the image sxgnal stored in the memory can be
read out therefrom at a 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 a first embodi-
ment of the present invention;



nancesi gnal

characteristics of the inmage signal. Mre specifically, t
capacitor C consti- tutes an enmtter-peaking of the trangi
ingly, if the capacitance of the capacitor Cx is reduced,
region of the inmage signal will be enhabced for highlight

i nt er nedi at e
Ther eby, the

Y. The DC inhibiting capacitor Cx im proves
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FIGS. 2(1)-2(3) is a timing chart used to explam’ the
operation of 2 field memory device used in the image

signal processor during the WRITE-IN mode;
‘FIG. 3 is a timing chart used to explain the o

peration

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. § is a timing chart illustrating a READ-OUT
control sngnal outputted from a READ-OUT control

~ circuit used in the image signal processor;

FIG.. 6 is a schematic diagram used to explain an
unage sxgnal processing method according to the pres-

ent invention;
FIG. 7is a schematic dlagram used to explain

a differ-

ent inx: 11ge signal processmg method according to the

pf &sem invention;

FIG. 8 is a schematic diagram uséd for the purpose of

comparison with the image signal processing

method

shown in FIGS. 6 and 7, in which the image signal is not

superimposed with clock pulses;
FIG. 9 is a schematic circuit block diagram

showing

the image signal processor accordmg to a second em-

- bodiment of the present invention;

FIG. 10 is a circuit diagram showmg 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
ment of the present invention;

egnbodn-

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 appearmg 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.15is a dxagram showmg waveforms of various

signals appearmg in the circuit of FIG. 14;

FIG. 16'is a diagram showing waveforms from input
and output. signals of- an -analog-to-digital “converter-

used in the circuit of FIG. 14;
FIG. 17 is a diagram, on a pamally enlarged
a portion of the waveform shown in FIG. 16;

scale, of

FIG. 18 is a diagram showing a further modified form

of the image signal processor;



reproduced is inproved. The color difference/primary col

cludes the first,
respective color difference signals REPLACEMENT SHEET

second and third transistors TRa, TRb

- 6 -

FIG. 19is a diagram showmg waveforms of various
signals appearing in the circuit of FIG. 18; and

FIGS. 20 and 21 are diagrams respecnvely y similar to
FIGS. 16 and 17, respectively but pertaining to the
image signal processor of FIG. 18.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

A..Stil] 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 a composite video
signal that is applied from the video output device. A
connector 4 is adapted to be connected with an address

~ bus and a data bus of a personal computer 3.

The compos:te 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 aperable 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 prlmary 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 respecnve B, R and G signals.
Each of the. field memories 10 to 12 employ a serial
access input and output system. Each of the field memo-.
ries 10 to 12 is of a memory construction having 320
rows by 700 columns, a memory area having a sufficient,
size ‘to accommodate one picture, a one-line buffer
memory area and a row address counter. When each of




respectively applied to their bases. A so, the superim W@EMENE

signal, that is, the |um nance signal having the first c
superinposed thereon, is applied to their emtters. Theseg
to TRc output fromtheir collectors respective added sigpals I n
superinposed | um nance signal and the _cglqQr difference sijghka .
toget her. When the added signals fromthe converter 8 are*.,i nputted t

o the

respective A/D converters 81 to 83, the

these field temories 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 to the
columns, and, are applied with an increment pulse sig-
nal, one line is shifted a parallel direction 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 memorijes 10 to 12 is assumed to be
capable of storing one bit.

. The composite video signal applied to the input ter-
minal 2 is 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 alsoto 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. :

The WRITE-IN control circuit 14 is adapted to re-
ceive a_clock signal through a divider 17 which has
been generated from a WRITE-IN clock signal oscilla-
tor 16 having an oscillating frequency of, for example,
28.636 MHz. The WRITE-IN control circuit 14 is oper-
able to synthesize a plurality of WRITE-IN control
signals on the basis of the synchronizing signals, output-
‘ted 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 signals. The details of the WRITE-
IN operation will be described later. .

B. Still Picture Data Reading . |

The system 1 has an address bus B1 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. Output signals from the personal computer
3 are supplied through the respective buses B1 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-




added . signals are converted by the converters 81 to 83 i
digitized signals of a waveform shown by signal (e) in F

menories 10 to 12 and the D/ A converters 101 to 103 respé¢
simlar to the manner de- scribed in connection with the
formof the image signal processor showy and described by
I mge signal processor of the construction de-

OUT control circuit 18 is operable to synthesize a plu-
rality of READ-OUT control signals on the basis of the
outputs from the personal computer 3 and the clock
signal. These READ-QUT 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/paralle]l converter 19 in a specific order, for
g&amplmn_thc_om:z_sp_;gmsg_gbg_\m

The serial/paralle! 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 storage in a-graphic mem-
ory (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 pro-
cessed 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 compositc video
signal correspondmg to one horizontal scanmng period
1H. A time span between timing t0 and txmmg t1 repre-
sents a horizontal blankmg period, and a time span T1
between timing t1 and timing t2 represents a duration of
a video signal carrying picture information. (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 c'ompos_ite 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
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manner. For the purpose of sinplifica- tion, reference W
the color difference signal B-Y in describing the operat|op
signal processor. However, it is noted that the foll ow np
be equally applicable to the other colorgdifference sign hl b .
The color difference signal B-Y outputted fromthe denodul ator 7 has a
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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 urn outputted to
the data bus of 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 field memory 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 perscnal
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). 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 an 8_-b:t 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 stgnals 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



FIG 19 and is applied to the base of the transistor TRa
hand, the second cl ock pulses fromthe control unit 42 a
divider 44 to provide the first clock pul ses of the wave
signal (c) in FIG 19. The first clock pulses energing f
are supplied to the emtter of the trangiastor TRf throug
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READ-OUT control circuit 18 are supplxed 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-OQUT 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, and 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. .

By way of example. during a period between time ts
and time tn shown in FIG. §, 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 clack 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 sthchmg 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, 2 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
control signal generator 15. By way of example, when
the coritrol signal D is rendered to be in a hxgh level
state at a time t0 as shown by the waveform (1) in FIG.
4, the switching control signal A is set to a high level
state in response to the set-up of one of the vertical
synchronizing pulses V, which has been applied imme-
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shown by signal (d) in FIG 19. This supernposed |um nance ki gnal outputtjed

fromthe transistor TRf is supplied tqQ gﬂe emtter of the|t
the col or converter 8.

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 sequentxally More specxt' cally, during
a period from a time t2 to a time t3 shown in FIG. 4, the
blue color data are first supplied to the persona! com-
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 nd the green color data are succes-
sively and sequentially supplied to the personal com-
puter 3, respectively. In this way, at the time 15, the still
plctur. 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 control signa! 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 syachronizing 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 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 bein a low level at a time t6 wherefore the switch-
ing control signal A, which is an output from the con-
trol signal generator 15, is in a low level state in re-
sponse to the set-up of another one of the vertical syn-
chronizing pulses V which is apphed immediately
thereafter, i.e., at a time t7 shown in FIG. 7, agd_causc
the selector swntch 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 sig-
nal subsequently ‘jpputied can be written again in the
field memory device 9 in the form of a still picture. .
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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
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 operatmn
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 to be in a
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 a!ways read out accurately. Moreover,
the switching of the image signal processor 1 into the -
READ-OUT mode can be reliably accomphshed 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 lmage signal pro-
cessor according to the present invention, when the
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memory is desired to be broughc in the READ-OUT
READY condmon, 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 a high speed. Moreover,
since the timing at which’ the switching between the
WRITE-IN and READ-OUT modes takes placed 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. Still Picture Data Wntmg

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 supenmposed with clock pulses
whose waveforms are shown by (c) 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 dxgmzed signal of 2 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 a 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
gradanons shows up between the bright and dark re-
gxons By way of example, where the still picture image
is presented in black and whxte. the region of intermedi-
ate gradauons is shown in gray. Also, where the input
image signal is a red color signal, the regxon of interme-
diate gradations is represented by a repetition of red and

n
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FIG 20, the converter 81 operates to invert the input sj
| evel than the threshold level into a |ow | ever signal
signal of a |lower level than the threshold level is inveyt
| evel signal. Accordingly, when the input signal shown b
in FIG 20 is inputted to the convertqr1§1h the digitize

so, the input
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waveform (b) shown in FIG 20 is outputted fromthe convgr

illustrates, on an enlarged scale, a portion of
black colors and is, therefore, represented, by

a brown

color which is 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.

In view of the foregoing, if the digitized signal of the
waveform (d) shown in FIG. 6 is sampled at a tunmg
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 that 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 sxgnal In contrast thereto, waveforms
associated with the image signal not supenmposed 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. 7and §, a

component resulting from the image signal

superim-

posed with the clock pulses fills up steps between grada-
tions or the image signal so that the intermediate grada-
tions or the intermediate colors can be displayéd. Be-
cause of this, when the still picture is to be reproduced,
the superimposition wzth the clock pulses achieves an
effectiver 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 rcsolvmg 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-
Aate gradations and intermediate colors, without requir-
ing the number of bits of the analog-to-digital converter

to be increased.



the waveform (a) of FIG 20 in the vicinity of the thres
portion of the waveform (b) of FIG 20 corresponding to
waveform (a) shown in FIG 21. As can be readily understpo
waveforns (a) and.(b) shown in FIG 21, if the higher |epe
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bl ue col or signal represents a yellowcp§or and the | owef [evel
the same blue color signal represents a cyan color, the

colors alternate during a period in which the |evel :
The image signal processor necessary to achicve 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 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
Zesistor R1 and a speed-up capacztor 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 having a 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 is
adapted to receive a vertical drive signal operable to
lock theé oscillation of the clock pulse generator 23.

An output from the intermediate gradation generator
20 of the ‘construction described with partxcular 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/pri-
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 51gnal of the still
lmage having the waveform shown by signal (a) in FIG.
6 is applied to the base of the switching transistor TR1.

portion of




of the blue color signal changes fromthe higher |evel @Mﬂg
| evel relative to the predeterm ned | evel. Thereby, ther :

col or between the yellow and cyan colors is represented.}Ih this exam
since the pulse wwdth (duty ratio) of the carrier color )|
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which is used as the clock pul ses, durLnggone cycle thergo
varies (varies in a direction which reduces the pul se w {t|

the waveforn(b) shown ¥HeM Rerfy b1odK Bulses generated from ¢
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
luminance signal 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 (c) 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 an intermediate portion, 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 a timing
(28.636 MHz in this instance) shorter than the cycle of
the clock pulses superimposed on the luminance signal
for storing the luminance signal corresponding to one
still picture. The contents stored in the memory unit 21
are, in respoase to a control signal applied from the
control unit 22, supplied to the external display device,
for example, the personal computer 3, after having been
converted into parallel 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-
nent may occur as a result of the difference between the
luminance signal ‘and the clock pulses, the beat compo-
nent 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. o

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 are digitized."

progressi v
n the case o
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The image signal processor accordmg 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
intérmediate gradation generator used in the image
sxgnal processor of FIG. 11 and FIG. 13 illustrates re-
spective waveforms of various signals appearmg in the
circuit of FIG. 12.

Referrmg 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 supenmposed 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 transistor TR2 also
has an emitter connected to a power source line +B
through a resistor RS and a capacitor C3 connected in
paral!el to each other. The collector of the transistor
TR2is 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 emitter of the transistor TR3
is grounded through a resistor R8. 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 syuchro-
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
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-
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12 store and process the respective outputs fromthe A/D
83. The color signals stored in the associated nenories 30 |t o1fER
response to the control signal fromthe control unit 42, {fodtputted to the
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of the cathode ray tube.

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 d:splay 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 turn provides R’, G’ and B’
signals correspording 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 amplifier 71,
is shown by S1 for the purpose of this discussion.

On the other hand, when the vertical drive signal
identified by S§ 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 signal (b) in FIG. 13,
which signal S2 is then inverted by the transistor TR3
to provide the associated R', G’ or B’ signals S3 which
correspond to the inputted color signal having average
level portions superimposed with the clock pulses as
shown by a waveform (c) in FIG. 13.
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clock pulses supplied to the nem ones 10 to 12 and the r Jg E
to be superim posed on the |unm nance signal are synchrén{z 8-‘(§ 19§§
ot her, any possible interference fringe which woul d appg¢ay on the

tel evision screen as a result of a beat jgonponent bet wegnt-he—t-trneanee
signal and the clock pul ses can be advant ageously stabillized. In addi-

tion, since the sanpling clock pulses are selected as t

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 sgreen 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.

== Atthis time, the sampling frequency is controlled by the
control unit 14 to 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 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 91a, 916 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. :

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 a2 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.
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It is to be noted that the inversion of the phases of t
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each horizontal scanning line may ren-- dgy fthe interferg
still picture repr Oducleherefore. faithful reproduction of the intermediate
gradations or colors can be accomphshed reliably.
Furthermore, the present invention does not require
any process hitherto needed to combine a plurality of
digitized i images. Therefore, the image signal indicative
of the still picture can be outputted on a real-time basis.
The image signal processor accordmg to the third
embodiment of the present invention is designed so that
the portions of the i 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 gr_ada.tms and intermediate
colors inherent in the original 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 for a modified form of the i image
signal processor and respectwe 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 sxgnals Also, those
color difference signals and the composite color video
signal to provxde primary color signals on which com-
ponents of a carrier color signal of 3.58 MHz are super-
imposed; first to third analog-to-dxg:tal converter 81, 82
and 83 which work as digitizing circuits for digitizing
the outputs fromn the converter unit 1 at a predeter-
mined threshold level; a clock pulse generatmg unit 30
for providing clock pulses synchronized with a color
burst signal, includeéd in the composite color video szg-
nal and having a frequency n-times (n being a positive
integer not smaller than 2) the t‘requency of the color
burst signal; and first to third memories 10, 11 and 12
adapted to receive the clock pulses from the clock pulse
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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 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 signals (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 a converter having
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, 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.

Unlike the embodiments shown and described with.

reference to FIGS. 6 to 13 and what has béen 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-

osed.
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 compaosite color video
signal can be applied directly to the emitters of the
transistors TRa to TRc without being passed through

i nvention

is to be noted that
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the Y/C separator, the frequency characteristic of the
Juminance signal can be improved, as compared with
the case in which the Y/C separation is carried out,
thereby accomphshmg a high quality picture rcproduc-
tion.

The luminance sxgnal 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 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 man-
ner which will now be described.

FIGS. 16 and 17 illustrate waveforms used to explain
how each of the primary color signals is dlggtlzed 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

_ thereon, 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 as
indicated in FIG. 3, the converter 81 operates to invert
the input signal of a-higher level than the threshold level
into a low level signal and also to invert the input signal
of a lower level than the threshold level into a high
level signal. Accordingly, when an mput signal as
shown by the waveform (A) in FIG. 16 is inputted to
the associated converter 81, the latter outputs the digi-
tized 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 a portion of the waveform (B)
of FIG. 16 corresponding to that portion of the wave-
form (A) shown in FIG. 17. As can be readily under-

stoad from the waveforms (A) and (B) shown in FIG. '

'17, if the higher level portion of the blue color s:gnal

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
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intermediate color between the yellow and cvan 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 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 (=3.58X4). 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
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 puises.

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 1. Therefore, interference fringes resulting from a

E-{l N
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between the image signal and the carrier color signal
components are stabilized and, therefore, the still pic-
ture i3 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 a minimized mem-
ory capacity is sufficient for the intermediate gradations
and colors inherent in the original image to be faithfully
reproduced. _

Moreover, when the primary color signals having the
carrier color signal comiponents 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 still 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 Flg. 18, the
image gjgnal 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
enich are used as the sampling clock pulses to be ap-
pn'ed to the memories 10 to 12 and also for generating
clock pulses to be applied to the A/D converters 81 to
g3 in a 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
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first clock pulses and have a frequency n (n being a
positive integer not smaller than 2, for example, nis 4 in
this illustrated instance) times the frequency of the first
clock pulses.

Reference numeral 46 represents a clock pulse super-
imposing circuit § for superimposing the first clock
pulses, supplied from the divider 44 of the clock pulse
generating unit 40, on the luminance signal Y. for pro--
viding a superimpoSed luminance signal. This superim-
posing circuit § together with the color difference/pri-
mary 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 converters 81 to
83 are operable to provide the respective digitized sig-
nals, form a quasi-intermediate color generating device.
The waveform of the superxmposed luminance signal
generated from the supenmposmg circuit 46 is illus-
trated by signal (d) in FIG. 19 while the luminance
signal supplied to the superimposing circuit 46 is illus-
trated by signal (b) in 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 sxgnal
emerging from the A/D converter 81 is shown by sig-_

nal (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
TR, a DC inhibiting capacitor Cx for cutting off a DC
component of the first clock pulses, and a transistor TRf
having the luminance signal Y applied to its base, the
transistor TRf is operable for superimposing the first
clock pulses, applied to the emitter thereof,-on the lumi-
nance signal Y. The DC inhibiting capacitor Cx .im-

proves the frequency characteristics of the image signal.

More specifically, the DC inhibiting capacitor C consti-
tutes an emitter-peaking of the transistor TRf. Accord-
ingly, if the capacitance of the capacxtor Cx is reduced,

a high frequency region of the image signal will be
enhanced for highlighting the color of intermediate

gradations where a considerable change in picture takes

place. Thereby, the quahty of the stzll picture being

reproduced is improved.

The color difference/primary color converter 8 in-
cludes the first, second and third transistors TRa, TRb
and TRc having the respective color difference signals
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posed luminance signal, that is, the luminance sxgnal
having the first clock pulses supenmposed thereon, is
applied to their emitters. These transistors TRa to TRc
output from their collectors respective added signals in
which the superimposed luminance signal and the color
difference signals are summed together. '

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 signal (e) in FIG. 19.

The memories 10 to 12 and the D/A converters 101
to 103 reépectively operate similar to the manner de-
scribed in connection with the previous modified form
of the image sxgnal processor shown and described by
FIG. 14.

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 applxcable 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 (2) 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
TRf 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 transistor TRf.

—The superimposed luminance signal develops a wave-
form shown by signal (d) in FIG. 19. This supenmposed
luminance signal outputted from the transistor TRf is
supplied to the emitter of the transistor TRa of the color
converter 8.
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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

siperimposed from its collector. This blue color signal
Bis 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
(a) in FIG. 20 is supplied to the A/D converter 81
having a predetermined threshold level as indicated in

'FIG. 20, the converter 81 operates to invert the input

signal of a higher level than the threshold level into a
low level signal. Also, the input signal.of a lower level
than the threshold level is inverted into a high level
signal. Accordingly, when theé 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
FI1G. 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 (b) of

FIG. 20 corresponding to that portion of the waveform

(2) 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 lével portion of the same
blue color signal represents a cyan color, the yellow and
cyan colors alternate during a period in which the level

f the blue color signal changes from the higher level
own ta the lower level relative to the predetermined

fevel- Thereby, 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 thereof 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 onto only to the divider 44, but also
to the memories 10 to 12 as the respective sampling

0.
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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 FIG. 18,
since the the sampling clock pulses supplied to the mem-
ories 10 to 12 and the first clock pulses to be superim-
posed-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 addi-
tion, since the sampling clock pulses are selected as to
have a frequency four times the frequency of the first
clock pulses, the interference fringes will be limed up in
a longitudinal direction of the screen, permitting the
reproduced still picture to be comfortably viewed.

. Itisto be noted that the inversion. of the phases 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 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 embodimerits
thereof with reference to the accompanying drawings,
it is to be noted that various changes and modifications
are apparent to those skilled in the art. Such changes
and maoadifications are to be understood as included
within the scope of the present invention unless they
depart therefrom.
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1. An image signal prdcessor comprising:
input means for receiving a composite video signal, said composite video
signal having a vertical synchronizing signal;
memory means for storing a plurality of image signals representative of a
picture during one field period of said composite video signal;
read operating means for generating READ-OUT control signals necessary
to read out said plurality of image signals stored in said memory means in
response to a READ-OUT};pmmand signal;
write operating means for.'generating WRITE-IN control signals necessary
to write said plurality of image signals in said memory means;
switching means, operatively connected to said read operating means and
said write operating means, for receiving said READ-OUT control signals
and said WRITE-IN control signals and for selecting either said WRITE-IN
control signals or said READ-OUT control signals to be outputted to said
memory means; and
switching control means for generating a control signal to control the
selection of said switching means;
said switching control means receiving said READ-OUT command signal
and said vertical synchronizing signal and producing said control signal in
response to said READ-OUT command signal and in synchronism with said
vertical synchronizing signal. '

2. An image signal processor according to ciaim 1, wherein said input means
comprises:
luminance signal separating means for separating said composite video signal
into a luminance signal and a color signal;
color difference signal demodulating means for developing first, second and

third color difference signals from said color signal; and
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primary color converting means for converting said first, second, and third

color difference signals into first, second, and third primary color signals.

3. An image signal processor according to claim 2, wherein said mémory means
comprises first, second, and third field memories for storing said first,

second, and third primary color signals, respectively.

4. . An image signal processor according to claim 1, wherein said read operating
mean comprises:
a personal computer for generating said READ-OUT command signal; and
a READ-OUT control circuit for generating said READ-OUT control signals

in response to said READ-OUT command signal.

5. An image processor according to claim 2, wherein said write operating mean
comprises: '
a WRITE-IN clock signal oscillator for developing a clock signal;
synch separating means for developing synchronizing signals in response to
said luminance signal from said luminance signal separating means; and
a WRITE-IN control circuit for generating said WRITE-IN control signals
in response to said clock signal and said synchronizing signals.

6.  An image signal processor according to claim 1, wherein said switching
means selecting said READ-OUT control signals in synchronism with said

vertical synchronizing signals.

7. A method for reading and writing a compoéite video signal in an image

processor, comprising the steps of:

(a)  receiving a composite video signal having a vertical synchronizing signal;
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(b)

©
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storing a plurality of image signals representative of a picture during one

field period of the composite video signal in a memory;

generating READ-OUT control signals for controlling a reading out of the
plurality of image signals stored in the memory in response to a READ-OUT

command signal;

generating WRITE-IN control signals for controlling a writing of the
f)iurality of image signals into the memory; and

selecting either the READ-OUT control signals or the WRITE-IN control
signals to be applied to the memory through a switch, thereby causing the
selection of the READ-OUT control signals to take place after receiving the
READ-OUT command signal and in synchronism with the wvertical
synchronizing signal of the composite video signal.
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An image signal processor includes a memory device
for storing an image signal representative of a picture
during one field period, an operating unit for generating
a READ-QUT command necessary to read out con-
tents stored in the memory device, a selector for selec-
tively switching the memory device between a
WRITE-IN READY condition and a READ-OUT
READY condition, and a switching control unit for
generating a control signal necessary to control the
switching operation of the selector. The switching con-.
trol unit is adapted to receive the READ-OUT com-

“mand and a vertical synchronizing sxgna.l included in a

composite video 51gnal The selector performs’ the
switching operation in synchronism with the initial
vertical synchronizing signal applied immediately after
the READ-OUT command has been inputted.

FIGURE 1



