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BACKGROND OF THE | NVENTI ON The present invention ﬁf‘pbmgsot 0.a

vi deo pr-ocessing apparatus and nethod and, nore particul ar to such
apparatus ~and nethod for use with an electronic still camera for recording .
and/ or:reproducing 'still image: dlgltal vi deo. S|gnals ont o and/or.,fron1a

r ecor di'ng medi'um such as ‘an optical disk, a nagneto- optical disk or a

sem conductor nenory. In a dﬂgltal recordi ng type eIectronlc
still canera, an |nage of an object ma be su-ol|ed throu-h a
phot ogr aphi ng or  MH®E§eS ' APBARAKUS AN NEEHOD, THEREQE,

signal . Such video S|gnal nay be converted to dlgltal fornland eonpressed
'n (o) F ON,

The present invention relates to a video_prdcessing
appafatus and method and, more partieularly, to such apparatus
and method for use with an electronic still camera for recording
and/or reproducing still image digital video signals onto and/or
from a recording medium such as an.optical disk, a magneto-
optical disk or a semiconductor memory.

In a digital recording type electronic still camera, an
image of an object may be supplied through a photographing or
charge coupled device {(CCD) so as to obtain a video signal. Such
video signal may be converted to digital form and compressed in
accordance with an image compression technique of the Joint -
Photographic Experts Group (JPEG). The JPEG technigue may
compress stili image data by using a discrete cosine transform
(DCT) and length-variable coding. As a result, such JPEG
technique may be able to compress colored still image data with a
relatively high compression ratio, such as 1 to 1/100. The
digital compressed video signal may thereafter be recorded on a
recording medium.

The recording medium may be a magneto-optical disk
which ie contained in a housing or cartridge. Such magneto-
optical disk may have an outer diameter of approximately 64 mm

and a thickness of approximately 1.2 millimeters. Further, such



~~acgordance with an inmage conpression technique of the Joint Photographic
Experts G oup (JPEG. The JPEG technique nmay conpress still inage data by
using a discrete cosine transform (DCT) and |ength-variable coding.. As a.
result, such JPEG technique nmay be able to conpress colored still inmage.
dat a mﬁth a’ relatlvely hi gh conpre55|on rati o, such as 1 to 1/100. .The .
digital conpreéssed video signal nay thereafter be recorded on a recordlng
medi um The recordi ng medi um nay be a nagneto-optical disk
which is contained in a housing or. cartridge. Such magneto- - optical  di sk
may have an outer dianmeter of approximatzely 64 mm and a thickness of
approximately 1.2 mllineters. Further, such

magneto-optical disk may have a plurality of tracks for storing
data with a track pitch of approximately 1.6 micrometers.

The above-deascribed magneto-optical disk/cartridge may
be gimilar to a so-called mini-disk (MD) used to record éudio
data. Such disk may record approximately 140 Mbytes of data,
which corresponds to approximately 365 still pictures in JPEG-
compressed form and approximately 40 minutes of audio information
in a so-called ATRAC (Adaptive Tranaform Acoustic Coding) form.

| The above-described electronic stili camera which
records data in a digital form onto a magneto-optical disk has
numerous advantages. For example, a relatively %arge number of
still image data may be recorded on one disk, the quality of the
recorded images may remain substantially high and may not
substantially deteriorate over time, compilation of data is

relatively easy, and still image data may be copied into a
computer. Furthermore, such use is believed to increase in the

future.

Electronic still cameras, such as that described above

which records a still image of an object in digital form on a

magneto-optical disk, and other electronic still cameras, such as

those which record a still image of an object in analog form on a

magneto-optical disk, use optical view finders. Such optical

view finders may be difficult for an inexperienced operator to

usk because the entire image of an object t.o be photographed may
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~Z_ - magneto-optical disk may have a plurality of tracks for storing data
w'th a track pitch of approximately 1.6 nicrometers. The
above-descri bed magnet o-optical disk/cartridge may be simlar to a .
so-cal l ed mini-disk (MD) used to record audio data. Such disk may record
‘appr oxi matel y 140 Moytes of ‘data, which corresponds to. approx1nate|y 365

still picturesin JPEG™ c¢onpreased form and approxi mately 40 ninutes of
audio information in a so-called ATRAC (Adaptive Transform Acoustic
Coding) form | The above-described electronic still canera which

records data in a digital formonto a magneto-optical disk has nunerous
advant ages. For example, a relatively |large nunber of  still inage data may
be recorded on one disk, the quality of the recorded inages may remain
substantially high and nmay not substantially deteriorate over tine,
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npu ur such use I's beli'eved to increase in the
through an optical view finder may not be reproduced thereat (in
situ). Theae difficultiea or drawbacks may be overcome by using
an electronic view finder, such as that illustrated in Fig. 10.
Such electronic view finder may display the image to be
photographed; characters 102 which may indicate the current state
of operation, place and date of the photograph; and pétterns 101
of a frame or ornamentation for the display. Numerous patterns
‘or characters may be available for display. Such patterns and/or
characters may be generated or provided from a read only memory
(ROM) . Desired pattern(s) and/or character(s) from the ROM may
be incorporated or combined into video image signals and the
combined video image/pattern/character signals may be stored in
an image wmemory.
| The above-described technique of combining pattern and
character signals from a ROM and storing the combined signal in
an image memory may have several disadvantages. For example,
information or data peftaining to the image of the original
photograph in the image memory may be lost. Additionally,
utilizing a ROM to provide patterns or charaéters on a screen may
require an exclualve or dedicated ROM and, as such, may increase

the scale or complexity of the circuit and the cost thereof.



~-fugure. El ectronic still cameras, such as that descri bed above"

Wihi ch records a still I mge of an object in digital formon a

magnet o-opti cal disk, and other electronic still caneras, such as those

whi ch record a still inageée of "an object in analog formon a. . , S
‘magnet o-optical disk, use optical view finders. Such opti cal view.finders . .

-may -be difficul't for an inexperienced operator to - use because the entire
i mage of an object to be photographed may
3  bedifficult to conprehend. Additionally, an inmage photographed
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An object of the present invention is to provide a
video signal p;ocessing technique in which a video signal
corresponding to an image of an original photograph, character
information and pattern information are respectively stored in
separate areas of an image memory.

Another object of the present invention is to provide a
technique as aforésaid wherein a dedicated ROM is not utilize for
storing character and pattern information.

A further object of the present invention is to provide
a technique as aforesaid wherein the complexity and cost of the
corresponding apparatus is relatively low. '

In accordance with an aspect of the present invention,
a video signal processing method is provided which comprises the
steps of forming a luminance region for storing luminance data, a
chrdmatic region for étoring chromatic data, a character region
for storing character data, and a pattern region for storing
pattern data in an image memory; storing luminance data and
chromatic data in the luminance region and the chromatic region,
respectively; storing character data and pattern data in the
character region and the pattern region, respectively; and
incorporating the stored luminance data from the luminance
region, the stored chromatic data from the chromatic region, the

stored character data from the character region, and the gtored



~t hrough an optical view finder may not be reproduced thereat (in situ).
These difficulties or drawbacks may be overcone by using an electronic
view finder, such as that illustrated in Fig. 10. Such electronic view
finder may display the image to be photographed; characters 102 which nay
indicate the current state of operation,.place and date of . the .photograph;
and patterns.101 of a frane or ornanentation for the display. Nunerous
patterns or characters may be avail abl e for display. Such patterns and/ or
characters may- be generated or provided froma read only nenory (ROV).
Desired pattern(s) and/or character(s) fromthe ROM may be incorporated or
conbi ned into video image signals and the conbined video .
i mage/ pattern/character signals may be stored in an inmage nenory.
The aboveatdtesar idatcd teohntheecpatteonixregin pattcercomdmisgied dhamackrd signal s
froma ROM and storing the conbined signal in an igg%f menory may have

several HeRIRVEANGFes Impge eRERpFRONAiNG (ke iy GPTRingst dakértaining to the
| mage of the Origk%@refore, the image memory of thé present invention
includes a luminance region, a chromatic region, a character
region and a pattern region for respectively storing luminance
data, chromatic data, pattern data and character data. Character
data stored in the character region and pattern data etored in
the pattern region may be incorporated into luminance data and
chromatic data stored in the luminance region and the chromatic
region, respectively. This arrangement does not require a ROM
for performing such operation and reduces or eliminates the risk
of losing image information for a photdgraph.

Other objects, features and advantages according to the
present invention will become apparent from the following
detailed description of illustrated embodiments when read in
conjunction with the accompanying drawings in which corresponding
components are identified by the same reference numerals.

BRIEF DESCRIPTION OF THE DRAWINGS

Figa. 1A and 1B are perspective views of an electronic
still camera according to an embodiment of the present invention;

Fig. 1C is a diagram of a magneto-optical disk

cartridge which may be used with the electronic still camera of

Figs. 1A and 1B;



‘“phpfograph in the image nenory may be |lost. Additionally, utilizing a ROM
to provide patterns or characters on a screen nmay requi re an excl usive or

dedi cated ROM and, as such, may increase the scale or conplexity of the
circuit and the cost thereof. S ' 4

OBJECTS AND SUMMARY OF THE 1 NVENTI ON _ An Object of the present
invention'is to provide a video signal processing technique in which a-
vi deo signal corresponding to an imagegof an origi nal photograph,
character information and pattern infaormation are respectively stored in
separate areas of an inmage nenory.

FPig. 2 is a diagram of the electronic still camera of-
Figs. 1A and 1B;

Fig. 3 is a diagram to which reference will be made in
explaining an image memory in the electronic still camera of
Fige. 1A and 1B;

Fig. 4 is another diagram to which reference will be
made in explaining the image memory in ﬁhe electronic still
camera of Figs. 1A and 1B;

Figs. 5A and SB are other diagrams to which reference
will be made in explaining the image memory in the electronic
still camera of Figs. 1A and 1B;

Fig. 6 is another diagram to which reference will be
made in explaining the image memory in the electronic still
camera of Figs. 1A and 1B;

Figs. 7A, 7B and 7C are other diagrams to which
reference will be made in explaining the image memory in the
electronic still camera of Figs. 1A and 1B;

Figs. 8A, BB and BC are other diagrams to which
reference will be made in explaining the image memory.in the
electronic still camera of Figs. 1A and 1B;

Figs. 9A and 9B are other diagrams to which reference

will be made in explaining the image memory in the electronic

still camera of Figs. 1A and 1B; and



< AnoT her obj ect of the present invention is to provide a technique as
af oresaid wherein a dedicated ROMis not utilize for storing character and

pattern information. A further object of the present invention
is to provide ‘a technique as aforesaid wherein the conplexity and cost of .
the - correspondi ng apparatus is relatively |low . _ I n accordance.

wi't v ‘ah aspect .of the present invention, ‘a video signal processing nethod
is provided which conprises the steps gf formng a |um nance region for
storing lum nance data, a .chromatic region for storing chromatic data, a
character region for storing character data, and a pattern region for
storing pattern data in an image nenory; storing |um nance data and
chromatic data in the |um nance region and the chromatic region,
respectively; stopigg thaiaci edifdpta and walderardabachnwi e p&hRsAEt 8K
region and the pattern tegion, respectively; and incorporating the stored
| um nanespdatiaihgothehéibphay art echawgiteys tand phortednehr omati c data from

the chromatic region, the stored character data fromthe character region
and the stored RESCRIPTION OF THE PREFERRED FMBODIMENT

The preferred embodiment of the present invention will
now be described with reference to the accompanying drawings.

Figa. 1A and 1B illustrate a digital type electronic
still camera. Such electronic still camera is adapted to
compress a digital still image video signal in accordance with a
JPEG technique and to record the compressed signal on a magneto-,
optical disk which may be similar to a MD (minidisk) and to
reproduce é recorded signal from such MD, as hereinafter more
fully described.

PCT application No. JP%5/01912 filed ____;___T entitled
"still Picture System" is hereby incorporated by reference.

As shown in Figs. 1A and 1B, the present electronic
still camera includes a main camera body 1 having a front surface
12, a back surface 1B, a top surface 1é and side surfaces 1D and
1E. A lens 2 is arranged on the front surface 1A. The lens 2 is
adapted to receive an image or light rays from an object to be
photographed. A liquid cr&stal display 3 is arranged on the back
surface 1B. The liguid crystal display 3 is adapted to display
an image to be photographed or a -reproduced image. Such liquid
cryatal display 3 may be utilized as a view finder. A shutter

switch 4 and other various switches S are arranged on the top



hd

5 7 pattern data fromthe pattern region into conbined data, and

di spl ayi ng an i mage corresponding to the conbi ned data. .

Therefore, the imge nenory of the present invention includes a |um nance
region, a chronmatic region, a character region and a pattern region for-

respectively storlng | um nance data, chromatic data, pattern ‘data and |
character data. Charactér data stored in the character region and pattern

data stored in the pattern region nay Be incorporated into |um nance data
and chromatic.data stored in.the . |um nance region and the chromatic
region, respectively. This arrangenent does not require .a ROV

surface 1C. A video output terminal 6 is arranged on the side
surface 1D ana a disk loading aperture 8 is arranged on the other
gide surface 1E. Such disk loading aperture 8 is adapted to
receive a recording medium such as a cartridge 9 containing a
magneto-optical disk 51 shown in Fig. 1C.

The magneto-optical disk 51 may have a diameter
of approximately 64 mm. The magneto-optical disk/cartridge
arrangement may be similar to a musical or audio MD (minidisk),
such as that previously described.

In operation, the lens 2 is oriented to a desired
object when the electronic still camera is used to take a
'photograph. An image of such object is aupplied through the lens
2 and is opto-electrically converted by a CCD photographic device
22 (Fig. 2) included in the main camera body 1 so as to form an
image signal which is stored in an image meﬁory 31 (Fig. 2)
included in the main camera body and which is displayed on the
liquid crystal display 3. When the shutter button 4 is activated
or depressed, a still image corresponding to the image received
through the lens 2 is recorded on the digk 51 in the cartridge 9.

A atill.image recoxrded on the magneto-optical disk 51
‘may be reproduced and displayed on the liquid crystal display 3.
The still image recorded on the magneto-optical disk 51 may also
be displayed on an external display gscreen, such as that of a

televigion, if the video ocutput terminal 6 of the main camera
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for perform ng such operation and reduces or elimnates the risk of |osing

I mge information for a phot ograph. O her objects; features and
advant ages according to the present invention will becone apparent from
the following detailed description of illustrated enbodi ments when read |n'

conj unction wi-th the accaonpanying draw ngs in which correspondlng -
components are identified by the sane reference nuneral s. -

BRI EF DESCRI PTI ON OF THE DRAW NGS Figs. 1A and 1B are
perspective views of an electronic still canmera according to an
enbodi nent of the present invention; Fig. 1Cis a diagramof a

magnet o- opti cal . di sk cartridge mhlch n%y be used with the electronlc
still canera of Figs. 1A and 1B;

body 1 is coupled to a video input terminal of such television.
Additionally, the still image'recorded on the magneto-optical
disk 51 may be retrieved or provided to a computer, such as a
personal compﬁter, and méy be éompiled therein with other data by
utilizing an image compiling application prograﬁ.

The present electronic still camera will now be more
fully described with reference to Fig. 2.

The bresent electronic still camexra generally includes
the lens 2, the CCD device 22, a sample and hold and automatic
gain control (AGC) circuit 32, an analog-to-digital (A/D)
converter 33, a camera signal processing circuit 34, a memory
‘controller 28, an image memory 31, a digital-to-analog (D/A)
converter 35, a video signal processing circuit 36, a liquid
crystal driving circuit 37, the liquid crystal display 3, a
computer processing unit (CPU) 23, a ROM 25, a random access
memory (RAM).26, an image compressing/expanding circuit 27, input
key(s) 29, an interface_Bo and a magneto-optical disk drive
circuit 21 which are connected as shown in Fig. 2. The magneto-.
optical disk drive circuit 21 generally includes a motor 52, an
optical pick-up 53, a magnetic head 54, a servo circuit 55, a
thread mechanism 56, an encoder 57, a driver 58, a RF circuit 59,

a decoder 60, and an address decoder 61 which are connected as

shown in Fig. 2.
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6 Fig. 2 is a diagramof the electronic still canera of

Figs. 1A and 1B; Fig. 3 is a diagramto which reference will be
made in explaining an i'nage nenory in the electronic still canera of

Figs. 1A and 1B; Fig. 4 is another diagramto which reference
will be " made |n explalnlng the i mge menory in the electronic still

camera of Figs. 1A and 1B; " Figs. SA'and 5B are other diagrans to’
which reference wll be nmade in explaining the i mage nenory in the
electronic still canera of Figs. 1A and 1B; .. Fig. 6 is another
diagramto which reference will be nmade in explaining the image menory in
the electronic still camera of Figs. 1A%and 1B;

The CPU 23 may control record/reproduce processing of
the camera. For example, the CPU 23 may control the processing
for recording video signals captured by the CCD photographic
device 22 on the magneto-optical disk 51 in a compressed form,
processing for expansion and reproduction of signals read from
the magneto-opticai disk 51, and so forth,

A CPU bﬁa 23 connects the CPU 23, the ROM 25, the RAM
26, the image compression/expansion circuit 27, the memory
controller 28, input keys 29, and the magneto-optical disk
drive 21 through the interxrface 30.

The input keys 29 may enable an opefatpr to input a
desired command or function. One of the input keys 29 may be the
shutter switch 4,

The ROM 25 and the RAM 26 may be utilized to store
programs and/or inforﬁation for use in the operation of the
present camera.

The magneto-optical disk (orloptiéal disk) 51 contained
in a cartridge 9 may be loaaed into the magneto-optical disk
drive 21. A digital video signal compressed by a JPEG technique
may be recorded on and reproduced from the magneto-optical disk
51. Data stored on the ﬁagneto-optical disk 51 may be accessed
by use of respective addresses. Such addresses may be provided

or recorded in accordance in a so-called Wobble format.



- Fig§. 7A, 7B and 7C are other diagrans to whi.ch reference will be made in

explaining the image nenory in the electronic still camera of Figs. A and
1B; Figs. 8A, 8B and 8C are other diagrans to which reference.
W Il be-made in explaining the image menory in the electronic still canera
of Figs. 1A and 1B; " Figs. 9A and 9B are ot her dlagrans fo which
reference w.lI'l be nmade in expladining the i mage menory in the electronic’
still canera of Figs. 1A and 1B; and
7 Fig. .10 is a diagramto which reference will be nmade in

11

The magneto-optical disk 51 is rotated by the spindle
motor 52. The optical pick-up 53 and the magnetic head 54 are
arranged B0 aBs to be adjacent to the magneto-optical disk S1 and
are adapted to move in a radial direction across the disk 51 by
the thread mechaniam S6. The servo circuit 55 receives a focus
and traéking error signal from the RF circuit 59 and, in response
thereto, generates a control signal (8} which is Bupplled to the
spindle motor 52 and the thread mechanism 56. As a result the
spindle motor 52 and the thread mechanism 56 are controlled
which, in turn provides focus and tracking control of a
double-shaft or two-axes device of the optical pick-up 53.

As hereinafter more fully descfibed, data to be
recoxrded is supplied through the interface 30 to the encoder 57
80 as to encoded in a predetermined manner. An encoded signal

from the encoder §7 is supplied to the magnetic head 54 by way of

the driver 58. As a result, a laser beam from the optical pick-

up 53 and‘a nodulated magnetic field from the magnetic head 54
are applied to the magnetic disk S51.

Duringlreproduction. a laser beam from the optical
pick-up 53 is irradiated onto the magneto-optical disk S1 and
reflected light therefrom is supplied to the RF circuit 59,
wherein a reproduced signal is obtained. Such reproduced signal
is supplied to the decoder 60 and the address decoder 61. The

address decoder decodes or detects the Wobble addresses and



“expl ai ning the display of characters and patterns. DESCRI PTI ON
OF THE PREFERRED EMBODI MENT The preferred enbodi ment of the
present invention will now be described with reference to the acconpanyi ng
dr awi ngs. ~ Figs. 1A anhd 1B illustrate a digital type electronic
still camera. Such electronic still carera is adapted to conpress a
digital 'still image video signal in accordance with a . JPEG techni'que and
to record.the conpressed signal on a nmagneto- optical disk which may be
simlar to a MD (mnidisk) and to reproduce a recorded signal from such

MD, as hereinafter nore fully describg?. PCT application No.
JP95/ 01912 filed , entitled "STill Picture Systent is hereby
i ncor porated by reference. ' As shown in Figs. 1A and 1B, the
present electronic still canmera includes a main canera body 1 having a

front swraides) A outpubktauthacieamier 6bp dgr fagesrttany d¢eRAQArfaces 1D
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interface 30.

The lens 2 is disposed in front of the CCD photographic
device 22. During recording, light from an object to be
photographed is supplied through the lens 2 and focused onto a
light detecting plane of the CCD photographic device 22 so as to
be photo-electrically converted to an image signal. Such image
signal is supplied through the sample and hold and/or AGC circuit
32 to the A/D converter 33 so as to be converted into digital
form. The digital image signal from the A/D converter 33 is
supplied to the camera signal processing circuit 34 so as to form
component video signals, such as a luminance signal Y and
chromatic difference signals R-Y (Red - ¥Y) and B-Y (Blue - Y).

The data capacity or sampling rate of the Y, R-Y and B-
Y signals from the camera signal processing circuit 34 may be
expressed as a ratio, such as a ratio of the luminance
information Y to the chromatic information R-Y to the chromatic
information B-Y. More than one video signal ratia or mode K may be
utilized. For example, video modes or ratios of 4:2:0 {(Main
profile at-main level) and 4:2:2 (bption) may be utilized.

Accordihg to ITU-R (ITU-Radic communication Sector)

recommendation BT, 601, the luminance signal Y is sampled at 13.5
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- adapted to receive an image or light rays froman object to be
phot ographed. A liquid crystal display 3 is arranged on the back surface
1B. The liquid crystal display 3 is adapted to display an image to be
phot ographed or a reproduced inmage. Such liquid crystal display .3 may be
utilized as a view finder. A shutter swtch 4 and other various.swtches 5 .
are arranged on the top ' 8

surface 1C. A video output terminal 6 is arranged on the side surface 1D

and a disk |oading aperture 8 is arranged on the other side surface 1E

Such di sk | oading aperture 8 is adapted to receive a recording nmedi um such
as a cartridge 9 containing a

MHz, and the chromatic signals are each sampled at 6.75 MHz
(13.5/2 MHz). Such sampling rates may provide the 4:2:2 ratio.

On the other hand, the ratio of 4:2:0 may not always be
fixed. That ia, such ratio may change between 4:2:0 and 4:0:2
depending upon the respective line of a field. More
specifically, on an odd line of a field, the ratio of Y:R-Y:B-Y
may be 4:0:2. On the other hand, on an even line of the field,
the ratio bf Y:R-Y:B-Y may be 4:0:2. Thus, Ehe ratio 4:2:0 and
4:0:2 is dependent upon the respective line and provides an
indication or difference between the odd or even line of a field.

The camera signal processing circuit 34 may also
perform additional processing, such as that pertaining to gamma
correction, aperture correction, shading processing, and so
forth,

Under contrel of the memory controller 28, the video
signal from the camera signal processing circuit 34 is supplied
to the image memory 31 and then to ﬁhe_D/A converter 35 Bo as to
be converted into analog form. BAn analog output gignal from the
D/A converter 35 is supplied to the video signal processing
circuit 36. An output from the video signal processing circuit
36 may be supplied through the liquid erystal driver 37 to the
liquid display 3. Such liquid display 3 may be used as a view
-finder during photographing. The video signal processing circuit

36 may also form a composite video signal from the received



magnet o-opti cal disk 51 shown in Fig. 1C.. The magnet o- opti cal

di sk 51 may have a dianeter of approximately 64 mm The nagneto-opti cal

di sk/cartridge arrangenent may be simlar to a nusical or audio MD

(m nidisk), such as that previously described. ~ In operation,
the lens 2 is oriented to a desired object ‘when the electronic still _
canera i's used to take a- photograph. An inmage of such object is supplied
through the lens 2 and is opto-electrically converted by a CCD

phot ogr aphi ¢ .device. 22 (Fig. 2) included in the nmain canera body. 1 so as
to forman image signal which is stol4ed in an image nenory 31 (Fig. 2)

included in the main canera body and which is displayed on the liquid
crystal display 3. Wen the shutter button 4 is activated or depressed, a
still image corresponding to the image received through the lens 2 is

r ecor de@®ho? heldak- 5FUGR CREPEARER| B4gnal may have a pxedetermifgfe

recor dedonal NS RIS G108t L0al dhkably FBYRSEP" QS and di Pl ayed on
television system committee) format. The composite signal may be
outputted from an analog video signal output terminal 38.

When the shutter button 4 (Fig. 1) is pressed during
recording, a video signal of an image may be supplied to the
image memory 31. That is, the video signal supplied to the image
memory 31 may be first supplied to the image
compresaion/expansion circuit 27 by way of the CPU bus 27. The
image compression/expansion circuit 27 is adapted to compress and
expand a digital video signal in accordance with a JPEG
technique, wherein such JPEG compression technique may involve
DCT conversion and variable-length coding of the digital video
signal. The compressed video signal from the imége
compression/expansion circuit 27 may be supplied by way of the
controller 28 to the image memory 31.

The compressed video signal from the image
compression/expansion circuit 27 may be further supplied to the
encoder 57 of the magneto-optical disk drive 21 by way of the CPU
bus 24 and interface 30. The encoder 57 is adapted to perform
error correction coaing, such as that in accordance with ACIRC
(Aﬁvanced Croee-Interleaved Reed Solomon Ceding), and to modulate
the received signal in accordance with a predetermined modulation

+ technique, such as a s80-called eight-to-fourteen modulation



“ Thé still | mage recorded on the nmagneto-optical disk 51 may al so be

di spl ayed on an external display screen, such as that of a
the video output termnal 6 of the main canera

television, if

9 body 1 is coupled to a video input term nal of such television. -
Additionally, the still image recorded on the magneto-optical disk 51 ma
be retrieved or provided to a conputer, such as a personal conputer, and
may be conpiled therein with other data by wutilizing an inmage conpiling

application program The present electronic still camera w
now be nore fully described with refér®nce to Fig. 2.

technique. An output of the encoder 57 is supplied through the
driver 58 to the magnetic head 54. The optical pick-up 53
directs a laser beam onto the magneto-optical disk 51, and a
magnetic field modulated by an output of the encoder 57 is
applied to the magnetic head 54. BAB a result, a video signal in
compressed form may be recorded on the magneto-optical disk 5S1.

During recording, the video signal stored iq the image
ﬁemory 31 is supplied to the D/A converter 35 and an output
therefrom is supplied to the video signal processing circuit 36.
An ocutput of the video signal processing circuit 36 is supplied
through the ligquid crystali driver 37 to the liquid'crystal
display 3. As a result, the photographed image is displayed on
the liquid crystal display 3.

As hereinafter more fully described, the image memory
31 includes a luminance signal data area, a chromatic signal data

area, a pattern data area and a character data area. Pattern

data and character data may be respectively suppliea to the

pattern data area and character data area. The pattern data and

character data may be combined with the luminance signal data and
chromatic signal data.

During reproduction, an image to be reproduced is
identified or designated by use.of the input keys 29. Upon such

designation, the optical pick-up 53 may be moved to the location

or addrens corresponding to the deaignated recorded image, and



The present electronic still canmera generally includes the lens 2, the CCD
device 22, a sanple and hold and automatic gain control (AGC) circuit 32,
‘an anal og-to-digital (A/D) converter 33, a canera signal processing
circuit 34, a nenory controller 28, an inmage nenory 31, a

di gital -to-anal og (EVA) converter 35, a video signal processing circuit
36, aliquid crystal driving circuit- 37, the liquid crystal display 3, a
conmputer processing unit (CPU) 23,. a ROM 25, a random access nenory (RAM
26, an image conpressing/ expanding circuit 27, input Kkey(s) 29, an
interface 30 and a magneto-optical di 4R drive circuit 21 which are
connected as shown in Fig. 2. The magneto- optical disk drive circuit 21
generally includes a notor 52, an optical pick-up 53, a magnetic head 54,
a servo circuit 55, a thread nechani sm 56, an encoder 57, a driver 58, a

RF ci r cepmpsmsedy videodeignal s aneprnsertatase Gécsier dgeigRrtRdaiBagBnnect ed
as Shomgylrgfié{rleved from the magneto-optical disk 51. In a manner

similar to that previously described, such retrieved or
reproduced signal is supplied to the decoder 60 by way of the RF
amplifier 59 so aB to be decoded or processed thereat. For
example, such processing may involve data demodulation, exror
corfection, and so forth. An output of the decoder 60 is
supplied to the image compression/expansion circuit 27 by way of
the interface 30 and the CPU bus 24. The image
compression/expansion circuit 27 expands the received JPEG-
compregsed video signal which may be stored in the image memory
31 under the control of the memory controller 28. The stored
video smignal from the image memory 31 is supplied to the D/A
converter 35 so as to be converted into analog form which is
supplied to the video signal processing circuit 36. An output of
the video signal processing circuit 36 is supplied to the liquid
crystal display 3 by way of the liquid crystal driver 37. The
video signal processing circuit 36 may form a composite video
signal having a predetermined or NTSC format. Such composite

- video signal may be outputted at the analog signal output
terminal 38.

In the present digital electronic still camera, a

current photographed image may be displayed on the liquid crystal

display 3 during recording. Additionally, characters which may



10* The CPU 23 may control record/reproduce processing of the
canera. For exanple, the CPU 23 may control the processing for recording
vi deo signals captured by the CCD photographic device 22 on the
magnet o- opti cal .disk 51 in a.conpressed form - processing for ‘expansion and
reproduction of signals read from -the magnet o-optical disk 51, and so
forth. o A CPU bus 23 connects the CPU 23, the ROM 25, the RAM

26, the inmage conpression/expansion circuit 27, the menory controller 28,

i nput keys 29, and the magneto-optical _di'sk ~drive 21 through the interface
30. . The input keys 29 may ehAbl e an operator to input a

indicate one or more predetermined items such as the current mode
of operation, the place and date of the photograph and so forth,
and patterns which may be utilized as ornamentation or a frame
for the display may also be displayed. These patterns and
characters may be stored in the image memory 31 together with
luminance signals and chromatic signals and may be outpuﬁtéd in a
combined form. A dedicated ROM is not utiliﬁed for generating orx
providing such patterns and characters. Instead, as hereinbelow
more fully described, the image memory 31 is provided with
separate storage areas for storing the luminance data, the
chromatic data, the character data and the pattern data.

A 4 megabyte video RAM, as shown in Fig. 3, may be
utilized as the image memory 31. Such video RAM is 512 bits
wide, S12 bits gigh and 16 bits thick. The data capacity of this
image memory 31 is as follows: |

512 x 512 x 16 = 4,194,304 bits

Data storage within the image memory 31 may be
allocated as shown in Fig. 4 in which “¥* indicates the area for
luminance signal data, "C" indicates the area for chromatic
8ignal data, "CG@" indicates the area for character data, "PAl" to
"PAB" and "PB1" to "PB4" indicate areas for pattern data, “"CP"
indicates a color palette area, and "R" indicates a reserved

area. The luminance data area Y is 320 bits wide (along a



" desired command or function. One of the I nput keys 29 may be the shutter

swtch 4. The ROM 25 and the RAM 26 nay be utilized to store
prograns and/or information for use in the operation of the present
camer.a. - . ... The magneto-opti.cal .disk (or .optical disk) 51 contained .

i-n a cartrldge 9. may be | oaded. into the magneto-optical di-sk- drive 21. A .
digital video signal conpressed by a JPEG technique nmay be recorded on and
reproduced fromthe nmagneto-optical disk 51. Data stored on the

magnet o- opti cal disk 51 nay be accessegdg by use of respective addresses.-

such addresses may be provided or recorded in accordance in a so-called
Wbbl e format.

horizontal direction), 480 bits high (along a vertical direction)
and 16 bits deep.

An image plane may contain 640 pixels in a horizontal
direction by 480 pixels in a vertical direction. Such image
plane contains 640 x 480 = 307,200 pixels or samples. This
corregsponds to the number of effective pixels in a NTSC image
plane.

Conaider the situation in which a luminance data signal
is quantized by 8 bits. In this situation, the luminance data

" signal data may contain 640 x 480 x 8 = 2,457,600 bits.
Accordingly, in this situation, a storage area having a capacity
of at least 2,457,600 bits, such as that shown in Fig. SA, should
be used for the luminance data signal.

By utilizing a video RAM having a depth of 16 bits as
the image memory 31, the above-described 2,457,600 bits of
luminance signal data may be stored within an area Y having a
sige of 320 bits wide by 480 bits high as shown in Fig. SB.

(That is, 320 x 480 x 16 = 2,457,600 bits which equals the number
of bits in the luminance signal data.) |

Therefore, ﬁhe luminance signal data area Y having an
area of (320 bits x 480 bits), .as shown in Fig. 4, is sufficient
for storing the luminance signal data.

With regard to the chromatic data, the chromatic data

area C is 160 bite wide (along a horizontal direction), 480 bitas



The magneto-optical disk 51 is rotated by the spindle notor 52. The
optical pick-up 53 and the magnetic head 54 are arranged so as to be

adj acent to.the nmagneto-optical disk 51 and are adapted to nove in a :
radi.al direction across the disk 51 by the thread.nechanism 56. The servo
circuit 55 receives a focus and tracking error signal-fromthe RF-circuit
59 and, in response thereto, generates a control signal(s) which is
supplied to the spindle notor 52 and the thread mechanism56. As a result,
the spindle nmotor 52 and the thread mgghani sm 56 are controlled which, in
turn provides focus and tracking control of a double-shaft or two-axes
device of the optical pick-up 53. As hereinafter nore fully
descri bed, data to be recorded is supplied through the interface 30 to the

eroocler iy, Y4a8%g18, SUECHEH LA IUCAN, Sl ARCoTBR 8Eso g TERARH o400
driver ﬁg.Aa.a jssesl &pe@if?é;&l[l‘,b,e%ﬂfdﬁﬁl@%i@ﬂhﬂﬁabkphﬁk CB each may
have approximately 1/4 the amount of information or déta as
compared to the luminance signal data. Accordingly, the storage
capacity for each of the chromatic signal CR and the chromatic
signal CB should be:
(640 x 480 x B)/4 = 614,400 bits
As a result, the total storage capacity for the chromatic signals .
CR and CB should be 1,228,800 bits.

Thus, the chromatic data area C should have a storage
area of 160 bits wide by 480 bits high when a video RAM having a
depth of 16 bits is utilized, such as shown in Fig. 6. Such size
storage area may accommodate

160 x 480 x 16 = 1,228,800 bits.

Therefore, the chromatic signal data area C having an
area of (160 bits x 480 bits), as shown in Fig. 4, is sufficient
for storing the chromatic signal data.

The sum of the luminance signal data area Y and the
‘chromatic signal data arxea C is (480 x 480). On the other hand,
the area of the video RAM of Fig. 3 is (512 x 512). Accordingly,
a L-shaped area having a thickness of 32 bits in both the
horizontal and vertical directiong is still available. Such

L-shaped area may be used for the pattern data areas PAl to PAS



up 53 and a nodul ated magnetic field fromthe magnetic head 54 are applied
to the magnetic disk 51. During reproduction, a |aser beam from
the optical- pick-up 53 is irradiated onto the nagneto-optical disk 51 and
reflected light therefromis supplied to the - RF circuit 59, wherein-a -
Teproduced-signal is obtained. such reproduced signal is supplied to the
decoder 60 and the address decoder 61. The address decoder decodes or
detects the Wbbl e addresses and

12 provides a output to the decoder 60. As a result, a décoded
20

and PB1 to PB4, and character data area CG, as hereinbelow more
fully described.

With regard to the character data area, the character
data area CG is 32 bits wide by 256 bits high by 16 bits deep, as
shown in Fig. 4. Accordingly, the character data area CG has a
storage capacity of

32 x 256 x 16 = 131,072 bits.
One image plane for display of characters may have 512
'pixels in a hofizontal direction by 480 pixels in a vertical
direction as shown in Fig. 7A. For display of a character,
assume that four samples in the horizontal and vertical
directions may be represented as one sample and expressed with
two bits. 1In this situation, ae shown in Fig.IVB, the storage.
capacity should be as follows:
(512/2) x (480/2) x 2 = 122,880 bits

Thus, since the allocated storage area CG has a storage
capacity larger than the needed storage capacity (i.e., 131,072
bits is larger than 122,880 bits), the character data area CG
having an area of (32 bits x 256 bits) when used with a video RAM
having a depth-of 16 bits, as shown in Figs. 4 and 7C, is
sufficient for storing ;he character data,

With regard to the pattern data area, pattern data
areas PAl to PAB each having a size of 64 bits wide x 32 bitg

high and pattern data areas PBl to PB4 each having a size of 8



“signal is formed and supplied fromthe decoder 60 to the interface 30.

The lens 2 is disposed in front of the CCD photographic device 22. During
recording, light froman obj.ect to be photographed is supplied through the
| ens 2 and focused.onto a |ight detecting plane of the CCD photographic
device 22 so as to .be photo-electri.cally converted to.an inmage signal.
Such image signal is supplied through the sanple and hold and/or AGC
circuit 32 to the A/ID converter 33.so as to be converted into digital
form The digital image signal fromthe A/D converter 33 is supplied to
the canera signal processing circuit 34 so as to form conponent video
signals, such as a |um nance signal‘@¥ﬂui chromatic difference signals R Y.
(Red - Y) and B-Y (Blue - Y). The data capacity or sanpling rate
of the Y, RY and B- Y signals fromthe canera signal processing circuit
34 may bétsewpdesxsclR@dite ioh maycheaytiliaedofer Fheringippditesn

information Y to the chromatic information R Y to the chronatic
i nf or PR 27, SRBYR Phdi%né vi deo signal ratio or node may Be

An image plane of pattern data may have 640 pixels in a
horizontal direction and 512 pixels in a vertical direction as
shown in Fig. 8A. This is slightly larger than the image plane
for character data. For diéplay of a pattern, assume that four
samples in the horizontal and vertical directions may be
represented as one sample which is expressed with four bits. In
this situation, as shown in Fig. 8B, the storage capacity should
be as follows:

(640/2) x (512/2) x 4 = 327,680 bits

Each image plane of pattern data may be processed so as
to have horizontally divided areas Al, A2, A3,...A8 and
vertically divided areas Bl and B2, as shown in Fig. 8C. As
gshown }n Fig. 9A, each of the areas Al, A2, A3,...A8 has a size
of (256 x 32), and each of the areas Bl and B2 has a size of (32
x 256). Therefore, each of the areas Al, A2, A3,...A8 should
have a storage capacity of:

256 x 32 x 4 = 132,768 bits
and each of the areas Bl and B2 should have a storage capacity
of: |

32 x 256 x 4 = 32,768 bits

Each of the areas Al, A2, A3,...A8 may utilize an area

having a size of 64 bits wide by 32 bits high when allocated in a



uttlized. For exanple, video nodes or ratios of 4:2:0 (Main profile at
main level) and 4:2:2 (Option) may be utilized. According to
| TU-R (I TU-Radi 0 conmuni cation Sector) recommendati on BT, 601, the

1 Um nance signal Y is sanpled at 13.5

"13 ~ Mz, and the chromatic si gnal s are éach sanpled at 6. 75 Mz (13;5/2
MHz). Such sanpling rates may provide the 4:2:2 ratio. On the
ot her hand, the ratio of 4:2:0 may not always be fixed. That is, such
rati o may change between 4:2:0 and 4:0: 2 dependi ng-upon the respective:
line of a field. More specifically, 22 an odd line of a field, the ratio
of YR Y:B-Y: : . : -

video RAM having a depth of 16 bits, as shown in Fig. 9B. That

is, each such pize enables 64 x 32 x 16 = 32,768 bits to be

stored therein. Each of the areas Bl and B2 may utilize two

areas each having a size of 8 bits wide by 128 bita high when

allocated in a video RAM having a depth of 16 bits. That is,

each such size enables 8 x 128 x 16 = 16,348 bita to be stored

therein.

Therefore, pattern data of the areas Al, A2, A3,...AS8

may be allocated respectively to the pattern data areas PAl, PA2,

PA3, ...PA8 each having a size of (32 x 64) as shown in Fig. 4.

Data of the area Bl may be allocated to the pattern data areas

PB2 and PB4 each having a size of (8 i 128), and data of the area

B2 may be allocated to the pattern data areas PB1l and PB3 each

having a size of (8 x 128).

The pattern data area described above with reference to

"Fig. 8A has a size of 640 pixels wide by 512 pixels high. 1In a

NTSC image plane, the number of effective vertical lines or

pixels is 480 and the number of effective horizontal lines or

pixels ig 512. 1In this situation, the storage capacity should be

as follows:

480 x 512 = 245,760 bits. |
Since 245,780 / (32'x 64 x 16) = 7.5 (areas), only 7.5 of the

pattern data areas PAl, PA2, PA3...PA8 of (32 x 64 x 16) are

- needed. Accordingly, one half of the area PA8 is unuased.



may be 4:0:2. On the other hand, on an even line of the field, the ratio
of YR Y:B-Y may be 4:0:2. Thus, the ratio 4:2:0 and 4:0:2 is dependent
upon the respective |ine and provides an indication or difference between
the odd or even line of a field. . . The canera signal processing
circuit 34 may .also. perforn1add|t|onal proce55|ng, such. as that pertaining
to ganmma correction, aperture correction, shading processing, and so
forth. Under control of the menmory controller 28, the video
signal fromthe canmera signal processing circuiit 34 is supplied to the

i mage nmenory 31 and then to the D/A cgrverter 35 so as to be converted
into analog form An analog output signal fromthe DA converter 35 is
supplied to the video signal proce53|ng circuit 36. An output fromthe

vi deo si gnal prgg&s?%ﬂﬂ &!}'{Cr“'h dl s bgmaggpgﬁi%getgfoy t hgodai @i d

crystal driver I qui urd disp ay 3 may be
used as a3 t¥éirR¥tibh NERr1 Chi)i N e, O%%DhmmaerTbe affi@@tﬁ@naértmmesm ng

ciroutt lines (pixels) is 512 and the number of effective horizontal
lines (pixels) is 512. 1In this situation, the storage capacity
should be as follows:
512 x 512 = 262,144 bits.
Since 262,144 / (32 x 64 x 16) = 8 (areas), the capacity 6f the
eight pattern data areas PAl, PA2, PA3...PA8 of (32 x 64 x 16)
are sufficient.

For character data using two bits, only four colors may
be represented. For pattern data using four bits, only 16 colors
may be represented. A color palette, which may be stored in the
color palette area CP, may be utilized to enéble representation
of more colors.

Therefore, the present camera includes an image memory
31 having a character data area CG and pattern data areas PAl to
PA8 and PBl to PB4 in addition to a luminance data area Y and a
chromatic data area C for temporally storing luminance data and
chromatic data based on a photographed image in the luminance
data area Y and chromatic data area C, respectively, and for
storing character data in the character data area CG and pattern
data in the pattern data areas PAl to PAB and PBl to PB4. When
incorporation of characters or patterns iﬁto an image is desired,

character data or pattern data stored in the character data area



36 may al so form a conposite video signal fromthe received

14 anal og signal. Such conposite signal may have a predeterm ned

format, such as that corresponding to an NTSC (national television system

committee) fornat. The conposite signal may be outputted froman analog .
vi deo  si.gnal. output term.nal 38. .. Wen the shutter button 4 (Fig.

1) is pressed during recording, a video signal of an imge nmay be supplied
to the image nmenory 31. That is, the video signal supplied to the inmge

menmory 31 may be first supplied to the jymge conpression/-expansion circuit
27 by way of the CPU bus 27. The

CG or pattern data areas PAl, PA2, PA3,...PAS8 and PBl to PB4 may
be combined into the luminance data and the chromatic data.
According to the present invention, by providing an
image memory having a luminance region and a chroﬁatic region for
gtoring luminance data and chromatic data, a character region for
storing character data, and a pattern region for storing pattern
data so that character data stored in the character region and
pattern data stored in the pattern regioﬁ may be incorporated
into luminance data and chromatic.data stored in the luminance
region and the chromatic region, a dedicated ROM is not needed
for this operation and, furthermore, information pertaining to
the image of a photograph may be prevented from being loss.
Although in describing the image memory of the present
invention, aspecific sizeg and numbers of storage areas were
described, the present invention ies not so limited. Instead,
other sizes and numbers of such storage areas may be utilized.
Further, although the present camera was described as
being used with a maQneto-oPtical recording disk, the present
invention is not po limited. Instead, other tyfes'of recording
medium, such as magnetic tape, semiconductors, memory devices and
the like, may be utilized.
Although a preferred embodiment of the present

invention and modificationa thereof have been described in detail

herein, it is to be understood that this invention is not limited



i meEge conpressi on/ expansion circuit 27 is adapted to conpress and expand a
digital video signal in accordance with a JPEG techni que, wherein such:

" JPEG conpression technique may involve DCT conversion and variabl e-1ength
codlng of the digital video signal. The conpressed video signal fromthe
i mage conpre55|on/expan5|on circuit 27 may be supplied by way of the
controller 28 to the i mage nmenory -31. The conpressed video
signal fromthe image conpression/exmsion circuit 27 may be further
supplied to the -encoder 57 of the magneto-optical disk drive 21 by way of
the CPU bus 24 and interface 30. The encoder 57 is adapted to perform
error correction coding, such as that in accordance with ACIRC (Advanced
Cross Interl eaved Reed Sol onon Coding) and to nodul ate the received

390l 10 BREST SRNCRAD APEARLCLIL IS OUM QD odifEIN Que. such as

so-cal | 64 &i Tedh N
modifications and variations may be affected by one skilled in

the art without departing from the spirit and scope of the

invention as defined by the appended claims.



© 15° technique. An output of the encoder 57 is supplied through the
driver 58 to the magnetic head 54. The optical pick-up 53 directs a |aser
beam onto the magneto-optical disk 51, and a nmagnetic field nodul ated by
an out put of the encoder 57 is applied to the nmagnetic head 54. An a
result, a video signal in conpressed formmay be recorded on the
magnet o-opti cal disk 51. - During recording, the video signal
stored in the image nenory 31 is supplied to the D/A converter 35 and an
output therefromis supptted to the video signal processing cifcuit 36.
An out put mis&&t@layﬁedﬁﬁepﬁ'&nm processing circuit 36 is supplied through

ftt T SRR T
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1. A video signal proceassing method comprising the
steps of:

forming a luminance region for storing luminance data,
a chromatic region for storing chromatic data, a character region
for storing character data, and a pattern region for storing
pattern data in an image memory;

atoring luminance data and chromatic data in said
luminance region and said chromatic region, respectively;

storing character data and pattern data in said
character region and said pattern region, respectively; and

incorporating the_stored'luminance data from said
luminance region, the stored chromatic data from said chromatic
region, the stored character data from said character region, and
the stored pattexrn data from said pattern region into combined

data, and displaying an image corresponding to said combined
data.

2. The video signal processing method according to

claim 1, further comprising the astep of forming a palette region
in said image memory for storing palette data indicating
chromatic information for said gharaqter data and said pattern

data.

3. A video apparatus comprising:

THIS SHEET HAS BEEN
REPLACED




the liquid crystal display 3. As hereinafter nore fully
described, the inmage nenory 31 includes a |um nance signal data area,. a
chromatic signal data area, a pattern data area and a character data
area. Pattern data and character data may be respectively supplied to the
pattern data area and character data area. The pattern data and character
data may be conbined with the |um nance signal data and chromatic signa
dat a. During reproduction, an inmage _to be reproduced is

i dentified or desihijiShiceHasByenieplacell t he i nput ke

o vt o2 o ORI -
address correnpond i gnat ed recorded % mage; amd s =

photographic means for optoelectrically converting an
image;

an image memory for temporarily storing an image signal
corresponding to the optoelectrically converted image, said image
memory having a luminance region and a chromatic region for
respectively storing luminance data and chromatic data based on
an output from said photographic means, said image memory further
having a character region and a patterh région for respectively
storing character data and pattern data, said character data
stored in said character region and said pattern data stored in
said pattern region being combined with said luminance data and
said chromatic data stored in said luminance region and said
chromatic region to form combined data; and

means for displaying an image corresponding to said
combined data.

4. The video aﬁparatué according to claim 3, whérgin
~said imége memory further includes a palette region for storing
palette data indicating chromatic information for said charécter
data and said pattern data. .

5. A video memory controller for controlling a video
memory having a luminance data area for storing lﬁminance data, a
chroma data area for storing chroma data, a character data area
for storing character data andla pattern data area for storing

pattern data, paid controller comprising:

THIS SHEET HAS BEEN
REPLACED




- 16° conpressed video signals representative of the designated i mage nmay
be retrieved fromthe nagneto-optical disk 51. In a manner simlar to that

previ ously described, such retrieved or reproggfgg’?GQEEL_;_,supplied to
t he decoder'ggégx,m@y/e#’rﬁé’ﬁEL anplifier 59

processed thereat. For _exappbed. such processi ngr\mm‘\ mi‘ﬂm '
denodul ati on, epuisGheet ~and so forth. A e ﬂecoder 60

is suppliedto e$5|on/expan5|on cifcuit 27 by way of the
interface 30 and\ ‘The jgrage conpressi on/ expansion circuit
27 expands- the received JPEG conpressed video signal which may be stored
in the imge nenory 31 under the control of the nenory controller 28. The
stored video signal fromthe i mage nmenory 31 is supplied to the DA
converter 35 so azehd batChsars t Bk | rdapetdvedyl eeadnhgchhe slubimpiideed to

the video signal processing circuit 36. An output of
data, the chroma data, the character data and the pattern data
from the luminance aata area, the chroma data area, the character
data area and the pattern data area of the video memory; and
means for combining the luminance data, the chroma
data, the character data and the pattern data read from the video
memory.

6. The video memory controller according to claim 5,
wherein the luminance data, the chroma data, the character data
and the pattern data represent a'plurality of pixels and wherein
the read out means reads data from the video memory each (2x2)
pixel unit.

7. The video memory controller according to claim 6,
wherein the chroma data includes a R-Y (red color signal -
luminance signal) portion and a B-Y (blue color signal -
luminance signal) portion and wherein a ratio of the amount of
information of ¥ : R-Y : B-Y is 4:1:1.

8. The video memory controller according to claim 6,
wherein the chroma data includes a R-Y (red color signal -
luminance signal) portion and a B-Y (blue c¢olor signal -
Juminance signal) and wherein a ratio of luminance (Y),-R—Y and
B-Y data inputted to the video memory is one of 4:2:0 and 4:0:2.

9. The video memory controller according to claim 5,

wherein the video memory can store approximately 4 Mbits of data.

THIS SHEET HAS BEEN
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thé video signal processing circuit 36 is supplied to the liquid crystal
display 3 by way of the liquid crystal driver 37. The video signal
processing circuit 36 may forma conposite video signal havi ng a
predeternined or NTSC format. Such conposite Vi deo Si ~out putted
at the anal og si gnal out put- - terninal 38. In the ent .
‘digital electro C_sti |1 camera, a current’ pho&&gg&aw ﬁmm be

di spl ayed on the
characters which ”
i ndi cate one or no#

gy 3 durln

'Igmuuw |t;&|rrs such as t rrent nmode

10. The video.memory controller according to claim 5,

ditionally,

wherein the video memory can store approximately 4 Mbits of data
in which the luminance data area can store approximately 2.5
Mbits, the chroma data area can store approximately 1.3 Mbits,

and the character data and the pattern data areas can store the

remaining amount of data.

11. The video memory controller according to claim 5,
wherein the video memory can store color information ¢
corregponding to the character data and the pattern data.

12, A video memory apparatus for controllihg a video
meﬁory having a luminance data area for storing luminance data, a
chroma data area for storing chroma data, a character data area
for storing character data and a pattern data area for storing
pattern data, said apparatus comprising:

a controller for respectively reading the luminance
data, the chroma data, the character data and the pattern data
representing a plurality of pixels from the luminance data area,
the chroﬁa data area, the character data area and the pattern
data area of the video memory every (2x2) pixel unit; and

a combiner for combining the luminance data, the chroma

-data, the character data and the pattern data.

13. A video reproducing apparatus comprising:

reproducing means for reproducing compressged data

recorded on a recording medium;

THIS SHEET HAS BEEN
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of -operation, the place and date of the photograph and so forth, and
patterns which may be utilized as ornanmentation or a frame for the display
may al so be di splayed. These patterns and ch_aracters may be stored in the

i mage '"mw‘g’lt\(met%:i}t h | um nance signals amd—Thr uum e- si-gnal s and
may be ou ined form A dedi cgﬁsagﬂemﬂe Mt I | zed for- -

gener-at i n ﬂﬂi“i l’ mCh patterns and cha ,
her ei nbel ovv cribed, the% mage lﬂ " ﬁ Vi ded W th
separate storage areas for storing the | um nan hromati c data,

the character data and the pattern data. A 4 negabyte video RAM
as shown in Fig. 3, may be wutilized as the image menory 31. Such video RAM
is 512 bits w demeahs bb&saap&kumgi e RiohprbBbeld. aTbg Q@éac&@paCI ty of
this imge nenory 31 is as foll x 512 x 16 =

4, 194, 3@rdducs ng 1um1nance[haaastmxagm \Aiattlal.nchbear:cragedaeaimmyd Hatreenbe
aIIocated as showmn in Fig. 4 in which "Y' indicates the area for |um nance
Si gnal d%ﬁte? "C' indicates the area for chromatic

memory meana having a luminance data area for storing
the luminance data, a chroma data area for atoring the chroma
data, a character data area for storing the character data and a
pattern data area for storing the pattern data;

control means for controlling writing ﬁnd/or reading of

~ data into and/or from each data area of the memory means; and

means for combining the luminance data, the chroma
data, the character data and the pattern data read from the
memory means and for displaying the combined data on a display
device.

14. The video reproducing apparatus according to claim
13, wherein the luminance data, the chroma data, the character
data and the pattern data.represent a plurality of pixels and
wherein the control means controls the memory means so as to read
the stored data every (2x2) pixel unit.

15. The video reproducing apparatus according to claim
13, wherein the chroma data includes a R-Y (red color signal -
luminance signal) portion and a B-Y (blue color signal -

luminance mignal) portion and wherein a ratio of the amount of

information of ¥ : R-Y : B-Y is 4:1:1.
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sig’jnal dd’(‘ﬁ”“ﬂCG I ndi cates the area for character data, "PA1" to "PA8"
and "PE1" to "PB4" indicate areas for pattern data, "CP" indicates a

color palette area, and "R' indicates a reserved area. The Iuninance dat a
area Y.is 320 bits wde (along a ' '

.18 - - horizontal directi-ony—480 bits high (along a- vertlcal di rection)
and 16 bItS d |"tunn I mge plane may contain 640. pixels in a
hori zont al fﬂﬂll”llllﬂllm i xel s in a verti calis Sict B@tHearRepBedh i nage

pl ane cont ai ns *640 x-480 = 307, 200 p:\l_y} l's or s_an'T“mIn““ﬂmm[responds to

the nunber of effective pixels - in a C i mage
The video reproducing apparatus according to claim

16.

13, wherein the chroma data includes a R-Y (red color signal
luminance signal} portion and a B-Y (blue color signal -
luminance signal) and wherein a ratio of luminance (Y), R-Y and

B-Y data inputted to the video memory is one of 4:2:0 and 4:0:2.

17. The video reproducing apparatus according to claim

13, wherein the video memory can store approximately 4 Mbits of
data.

18. The video reproducing apparatus according to claim
13, wherein the video memory can store approximately 4 Mbits of
data in which the luminance data area can store approximately 2.5
Mbits, the chroma data area can store approximately 1.3 Mbits,

and the character data and the pattern data areas can store the

remaining amount of data.

19. The video memory coetroller according to claim 13/
wherein the video memory can store color information
corresponding to the character data and the pattern data.

20. A digital still camera apparatus compriaing:

camera means for converting a gtill image to En-image

data signal;

compreasing means for compressing the image data

signal;

recording means for recording the compreesed image data

nignal on a recording medium;

THIS SHEET HAS BEEN
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pl ane. | Consi der the situation in which a lunmnance data signa
I's quantized by 8 bits. In this situation, the lum nance data signal data
may contain 640 x 480 x 8.= 2,457,600 bits. Accordingly, in this

situation, .a storage area having a capacitysegi%3;¥ng§L;2r457;600 bits,
.such as that sh in Fig. 5A should be-u the lum nance data - -
si gnal . i a video RAM h aﬁﬁdﬁ 6 bits as

t he i mage nenory criBéd 2, 45 nlnance
signal data may be~ ﬁn area Y haV| 20 bits wi de
by 480 bits high as shown Fn 5B. (That X 480 X 16 = 2,457, 600

bits which equals the nunber of bits in the Iun1nance si-gnal- data. )

Therefore, the Iuninaqge signal data area Y having an area_of (320 bits x
480 bits), as shofRPTR ¥$£P9<PeﬁﬁfsﬁﬂqlﬁfPéﬁPu°+Bﬁ EherFeePx4R3 | uni nance

i gnal : h d 4 h data, the chromat
dara arergsees, image {of ARGt WGel 6RO IBE Bediuhy . 430 bitn

means for expanding the reproduced compressed image

data signal and for producing luminance data, chroma data,
character data and pattern data:

memory means having a luminance data area for storing
the luminance data, a chroma data area for storing the chroma
data, a character data area for storing the character data and a
pattern data area for storing the pattern data;

control means for conﬁrolling writing and/or reading of
data into and/or from each data area of the memory means; and

means for combining the luminance data, the chroma
data, the character data and the patte?n data read from the
memory means and for displaying the combined data on a display
device.

21. The digital still camera apparatus according to
claim 20, wherein the luminance data, the chroma data, the
character data and the pattern data rebresent a plurality of
pixels and wherein the control means controla the memory means so
as to read the stored data every (2x2) pixel unit.

22. The digital still camera apparatus according to

claim 20, wherein the chroma data includes a R-Y (red color

signal - luminance signal) portion and a B-Y (blue color signal -
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high (along a vertical direction) and 16 bits deep, as shown in
4. More specifically, chromatic signals CR and CB each may have
approximately 1/4 the anount of information or data as conpared to t he

| umi nance signal data. Accordingly, the storage capacity for each of the

chromatic signal CR and th matic signal .CB.shoul d be: .

(640 x 480 x 614, 400 bItS As a resuLL+_Lhe-Le%a+—srUra‘e capaC|ty
for the chronatpg sﬁdegmaaBsen “&hd CB should b

Thus, the chrorra““mﬂm \“‘ﬁﬁc shoul gzhave aﬂl“mmmﬂ“ﬂl“m‘

luminance signal) portion and wherein a ratio of the amount of
information of Y : R-Y : B-Y isg 4:1:1.

23. The digital still camera apparatus according to
claim 20, wherein the chroma data includes a R-Y (red color
signal - luminance signal) portion and a B-Y (blue color signal -
luminance signal) and wherein a ratio of luminance (Y), R-Y and
B-Y data inputted to the video memory is one of 4:2:0 and 4:0:2.

24, The digital still camera apparatus according to

claim 20, wherein the video memory can store approximately 4

Mbits of data.

25, The digital still camera apparatus according to
claim 20, wherein the video memory can store approximately 4
Mbits of data in which the luminance data area can store
approximately 2.5 Mbits, the chroma data area can store
approximately 1.3 Mbits, and the character data and the pattern
data areas can store the remaining amount of data.

26. The digital still cameré apparatus according to
claim 20, wherein the video memory can store color information
corresponding to the character data and the pattern data.

27. A digital camera apparatus comprising:

a lens for receiving an image to be photographed;

means for processeing the photographed image to form an

"image data signal having a luminance (Y) data portion and

chromatic difference data portions (R-Y)-and (B-Y) ;

THIS SHEET HAS BEEN
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area of 160 bits wide by 480 bits high when a video RAM having a depth of
16 bits is utilized, such as shown in Fig. 6. Such size storage area my
acconmmodat e - 160 x 480 x 16 = 1,228,800 bits. :
Therefore, the chronatic'signal data area C having an area of (160 bits x

- 480 bits),
“signal

t he

dat a

et

nd verti cal

directions is still available. Such L- shaped area may be used for the
pattern data areas PAl to PA8

compressing means for compressing the image data
signal;

recording means for recording the compressed image data
signal on a recording medium;

reproducing means for repfoducing a recorded compressaed
image data signal from the recording medium;

means for expanding the reproduced compressed image
data signal to obtain the luminance (Y) data portion and the
chromatic difference data-portions {(R-Y), and (B-Y);

means for producing charaeter data and pattern data;

memory means having a luminance data area, a chroma
data area, a character data area and a pattern data area for
regpectively storing therein the luminance (¥) data portion, the
chromatic difference data portions (ﬁ~Y) and (B-Y), the character
data and the pattern data;

control means for controlling writing and/or reading of
data into and/or from each data area of the memory means; and

means for combining the luwminance data, the chroma
data, the character data and the pattern data read from the
memory meansa and for displaying the combined data on a display
device.

28. A digital camera apparatus for recording and/or

reproducing an image onto and/or from a recording medium, said

apparatus comprising:

THIS SHEET HAS BEEN
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' Cis (480 x : hand,
area of the V|deb Nlof Fig. 3is (548 x 512) . a L- shaped

area having a thickness of 32 bits in both the
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20 and PEl1 to PB4, and character data area CG as hereinbelow nore fully
descri bed. Wth regard to the character data area, the character
data area CGis 32 bits wide by 256 bits high by 16 bits deep, as shown in
Fig. 4. Accordingly, the charact er data area CG has a stor.age capacity- of
32 x 256 x 16 _= 131,072 hits One image plane for display of

characters may i n‘a hori zomhiaBhecliHagBeen Bepldsyd 480 pi xel s in
“‘a vertical dir mm lw Iln Fig. 7A Ffﬂl“ﬂiﬂlmlﬂ“ character

assunme that four+*satipltes ¥ nsthé horizental a rections may be
represented as one sanple and expressed with n this situation,
as shown in Fig. 7B, the storage. capacity should be as follows:

.meana for inputting character data and pattern data;

means for feceiving an image data signal having a
luminance (Y) data portion and chromatic difference data portions
(R-Y) and (B-Y);

memory means having a luminance data area, a chroma
data area, a character data area and a pattern data area for
respectively storing therein the luminance (Y} data portion, the
chromatic difference data portions (R-Y) and {B-Y), the character
data and the pattern data; '

mcaﬁs for combining the luminance data, the chroma
data, the character data and the pattern data from the memory
means; and |

means for displaying the combined data.

29. The digital camera apparatus according to claim

28, wherein said recording medium is a magneto-optical disk.

EHIS SHEET H, HAS BEEN
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"(512/2) x (480/2) x 2 122,880 bhits Thus,
storage area CG has a storage capacity |arger than the needed storage
capacity (i.e., 131,072 bits is larger than 122,880 bits), the character
data area CG having an area of (32 bits x 256 bits) when used with a video
RAM having a depth of 16 bits, as shown in Figs. 4 and 7C, is sufficient
for storing the character data. Wth regard to the pattern data

area, pattern data areas PAl to PA8 EECh having a size of 64 bits w de X

32 bits hi gh and pattern data areas 1 to PB4 each having a size of 8
21

since the allocat ed

VIDEO SIGNAL PROCESSING APPARATUS AND METHOD THEREQF

oF 08

A video signal processing apparatus and method for use

with an electronic still camera or the like. An image memory is

.utilized which has a luminance data region for storing 1uminancg
data, a chromatic data region for storing chromatic data, a
character data region for storing character data; and pattern

~data region(s) for storing pattern data. Character data and
pattern data stored in the character data region and the pattern
data regions may be combined with and/or incorporated into
luminance data and chromatic data stored in the luminance data
region and the chromatic data region. As a result, a dedicated
ROM is not needed and information pertaining to an image
photographed may be prevented from being loss. A video signal

based on an image of an original photograph may be stored in

original form when characters and patterns are incorporated into

the image of the photograph.

\\
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“ bits wide x 128 bits high may be utilized for storing pattern data, as
shown in Fig. 4. An i mage plane of pattern data may have 640
pixels in a horizontal direction and 512 pixels in a vertical direction as
shown in Fig. 8A. This is slightly larger than the i mage plane for
character data. For display of a pattern, assume that four sanples in the
hori zontal and vertical directions may be represented as one sanple which
is expressed with four bits. In this situation, as shown in Fig. 8B, the

storage capacity should be as foll ows: (640/2) x (512/2) x
4 = 327,680 bits Each imagq /gl ane of pattern data may be
processed so.as to have horizontally divided areas Al, A2, A3,...A8 and

vertically divided areas Bl and B2, as shown in Fig. 8C. As shown in Fig.
9A, each of the areas Al, A2, A3,...A8 has a size of (256 x 32), and each
of the areas Bl and B2 has a size of (32 x 256)., Therefore, each of the

areas Al, A2, A3,...A8 shogld 1C // 5
y. 'J I/
4 Y av.ar.avgy
| 1D
Fig. 1A —°
| )
—
m/ \2
Fig. 1C Fig. 18
s/ i

1E

w .
N2
e



. A8

of :
A2, A3,
video RAM

256 x 32 x 4 = 32,768 bits
- 22

Each of the areas Al,
having a size of 64 bits w de by.32 bits high when

32,768 bits

may utilize an area

allocated in a

and each of the areas Bl and B2 should have a storage capacity

"have a storage capacity of:
32 x 256 x 4
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- *areas each having a size of 8 bits wde by 128 bits high when allocated in
a video RAM having a depth of 16 bits. That is, each such size enables 8 x
128 x 16 = 16,348 bits to be stored therein. Therefore, pattern
data of the areas Al, A2, A3,...A8 may be allocated respectively to the
pattern data areas PAl, PA2. PA3,...PA8 each having a size of (32 x 64) as
shown i'n Fig.” 4. Data of the area Bl nday be allocated to the pattern data
areas PB2 and PB4 each having a sizg gf (8 x 128), and data of the area
B2 may be allocated to the pattern d {8 areas PB1 and PB3 each havi ng a

size of (8 x 128). The pattern data area descri bed above with
reference to Fig. 8A has a size of 640 pixels wide by 512 pixels high. In
a NTSC i mage pl ane, the nunbep.ef effegtive vertical lines or pixels is
480 and the nunmber of effecti gglizo | lines or pixels is 512. In this
situation, the storage capacity. uld be as follows:
480 x 512 = 245,760 bits.
.
18"/
512
512
320 160 ——={32}~-
g 7 ?
__V
/"" CG
Y\....—--"\ 256
ol
t
- R
128
| +

LV [V VI HPE KIS BPE BP P
o PAT -84 PAZ PA3  PA4 PAS PAG PA7 PA8 ',\81"82 PB3 PB4




< Si*nce 245,760 / (32 x 64 x 16) = 7.5 (areas), only 7.5 of the pattern
data areas PAl, PA2, PA3.. .PA8 of (32 x 64 x 16) are needed.
Accordingly, one half of the area PA8 is unused.

23 On the other hand, in an inmage plane of a PAL (pul se
alternation by line) system the nunber of effective vertical |ines
(pixels) is 512 and the nunber ‘of effective horizontal |lines (pixels) is

512. In this situation, the storagggapacity should be as follows:
512 x 512 = 262,144 bits. Since 262,144 / (32 x 64 x 16) = 8 (areas), the
capacity of the '

Fig. 5A Fig. 58

16

480 480

| Fig. 6

- 160 -

480




eight pattern data areas PAl, PA2, PA3...PA8 of (32 x 64 x 16) are
sufficient. For character data using two bits, only four colors
may be represented. For pattern data using four bits, only 16 colors may
be represented. A color palette, which may be stored in the color palette
area CP, may be utilized to enable representation of nore colors.
Therefore, the present canera includes an inmage nenory 31 having a
character data area CG and pattern &aBa areas PAL to PA8 and PBl1 to PB4 in
addition to a lum nance data area Y and a chromatic data area C for
tenporally storing | um nance data and chromatic data based on a

phot ographed image in the lum nance data area Y and chromatic data area C,
respectively, and for storing character data in the character data area CG
and pattern data in the pattern dgta are §2;%¥} o PA8jand PBl to. PB4. Wen
i ncorporation of characters or patterns | a |nage i|s desired,

character data or pattern data S®orjed 1n the character (data area

Fig. 7A

480PIXELS

1LY —

.Fig. 7B ., 1 | ,

- 2 [~ o

16

Fig. 7C
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conbined into the | um nance data and the chromati c dat a.

According to the present

| um nance region and a chronmatic region for
chromatic data, a character region for

i nvention,

pattern region for storing pattern

t he character
i ncor por at ed
| um nance

Fig.

Fig.

Fig.

8A

8B

fe———— 640P 1 XELS ———

by providing an

data so that character

'512PIXELS

CG or pattern data areas PAl, PA2, PA3,...PA8 and PBl to PB4 nay be

“image nenory having a
storing | um nance data and
storing character data, and a

data stored in

region and pattern data stored in the pattern region may be
into |uninance data and®é®romatic data stored in the

region and the chromatic region, a dedicated ROMis not needed
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"“for this operation and, furthernore, information pertaining to the inmage
of a photograph nmay be prevented from bei ng | oss. Al t hough in
describing the image nenory of the present invention, specific sizes and
nunbers of storage areas were described, the present invention is not so
limted. Instead, other sizes and nunbers of such storage areas may be
utilized. Furt her, although the present canmera was described as
bei ng used with a nagneto-optical rét®rding disk, the present invention is
not so limited. Instead, other types of recording nedium such as magnetic
tape, sem conductors, nenory devices and the like, may be utilized.

Al t hough a preferred enbodi ment of the present i nvention and :
nodi fications thereof have been described in detail herein, it is to be
understood that this invention is not limted

Fig. 9A
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““*ZSQ to this enbodi nent and nodifications, and that other nodifications
and variations may be affected by one skilled in the art w thout departing
fromthe spirit and scope of the invention as defined by the appended

cl ai ns. CLAI Ms: 1. A video signal processing nethod
conprising the steps of: formng a | um nance region for storing
| um nance data, a chromatic region 8/

8

_Fig. 10
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for storing chromatic data, a character region for storing character data,
and a pattern region for storing pattern data in a single i'nage menory;
storing said |um nance data and said chromatic data in said |umnance
region and said chromatic region, respectively; storing said
character data and said pattern data in sald CHEFéET@T‘TE@Wﬁﬂ—~aﬂd_Sald

pattern regi on, respect i vely; and I ncor. pﬂﬂ"gwmﬂm

| um nance data from said | um nance regi on the mmﬂ ata from
sai d chromablmhﬁl on, the stored character data from bLai¥ character

regi on, and ored pattern data fromsaid pattern region into conbined
data, and displa an |mage correspondi ng to said conbi ned dat a,

wherei n sai & cha%a‘ﬂg ep sighgl Brocessingamethad eemprisingitbe steps af:| ocat ed
substantially at |east one end of said i nage nenory. 2. The vi deo

si gnal processi nfprmingiatuminaace regjoh forstaning luinindnics data, a chramatié Regidhe
step of formng a palette region in said image nenory for storing palette

data i ndi cafdrrsmoMy BRFMAtid B4ta] BRHaRACtEP Fedigh JorcétBfiAg (charatibPdaRd ahdi 4
pattern dat a. : A vi deo apparatus conpri Sing:
pattem region for storing pattern data in an image memory;
storing luminance data and chromatic data in said luminance region and
said chromatic region, respectively;
storing character data and pattern data in .said character region and said
‘pattern region, respectively; and
incorporating the stored luminance data from said luminance region, the
stored chromatic data from said chromatic region, the stored character data
from said character region, and the stored pattern data from said pattern region
into combined data, and displaying an image corresponding to said combined
data.
2. The video signal processing method according to claim 1, further
comprising the step of forming a palette region in said image memory for storing
palette data indicating chromatic information for said character data and said

pattern data.

3. A video apparatus comprising:
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phot ographi ¢ means for optoelectrically converting an i mage; an i mage
menory for tenporarily storing an inege signal cortespondimg to the |

optoel ectrically converted image, said inage mermry”ll“”]ﬂ““l“ﬂﬁ'“ﬂlﬁe
region and a chromatic region for respectively stori e L ~and
chromatic data based on an output from s2fd phot ographi é n’ean’%, said i mge
menory further having a character region and a pattern region for

respectively st gHolggraphicifieans 46¢ apateAcAIR So g%ﬁiiﬁweagi@r acter data

stored in said character region and said pattern data stor !'n said
pattern region [ {RAGHMAMEY faritampararily storiae @n ineage signat sorespooding c

i ' ] ' ' o] ic reqgion to form
conbi ned. a2 e Spigeletiioafly Efavdtied ind. ki imade HiBhor: KAMEra imincs
sai d conbi megiomaaad a mroméﬂoe:]egideofa{pmp@wd segvc;sttmmgwmmmiﬁgr@l gtag‘? iar?g(;j
' i d furt ' es a, ette region 5t 0
palette daCaroMaNE SR BaSAR TR ANOYtREL AR sais PastogmRtig gt il drecen
: N . . eo
A P R Tl e G AR S A
data area fS¥0ring ehasacter datat ard patternadataarsaid chatacteradata Storedtiar saigl

' t data. saj d.
cont ol | er CRaradB, oRt er"s S5t afbfi dath SbRd 1R SEH, Pt FEllan - beine
| umi nance d¢ambinedewithrsaidtiuminance ddia andusaid Shrématicedstd Berbdt infsaidat a

fromthe | ym.nan data area,.the chromatic daja area,  the chgracter dat a
area and t E@‘E%"?gr’ﬁgm gmi,s@gi &mmﬂa“c\ﬁ% Fﬁa&ﬁf%?oﬁhﬂ‘ed data; and

means for displaying an image corresponding to said combined data.

4, The video apparatus according to claim 3, wherein said image memory
further includes a palette region for storing palette data indicating chromatic
information for said character data and said pattern data.

5. A video memory controller for controlling a video memory having a
luminance data area for storing luminance data, a chromatic data area for
storing chromatic data, a character data area for storing character data and a
pattern data area for storing pattern data, said controller comprising:

read out means for respectively reading the luminance data, the
chromatic data, the character data and the pattern data from the luminance data
area, the chromatic data area, the character data area and the pattern data area
of the video memory; and

means for combining the luminance data, the chromatic data, the
character data and the pattern data read from the video memory.

6. The video memory controller according to claim 5, wherein the luminance
data, the chromatic data, the character data and the pattern data represent a

plurality of pixels and wherein the read out means read data from the video
memory each {2x2) pixel unit. ' )
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means for. conbining the | um nance data, the chro acter
data and the pattern data read fromthe video rre J","”umalm ]ﬂa y deo -
menory controller according to claimb5, wherein't H’ t he
chromatic data, the character data and the _pattern datfa rLepr'esent*

plurality of pixels and wherein the read 88t nmeans read data fromthe vi deo

menory each (2x2) pi xel unit. . . .
28 7. Thel.vi debhenwidaoy mesmanycddrirollec @accdiding to ctdimi &) wherdinithe rchrbmatic

and a By (na8 BEHEPER Bt (i RRRAL- LiriRlings siaBIbA0HRD b As-Y (ile "

ratio of thecoloPeiinadf- luRiRaAGS isRihal] bﬁmmana%é’aem & \,ﬁm %TYhéSar’n‘\oﬁnilof

8. The videp nenpry controller accord toclaim®6 erein
chromatic ddf‘g’rm%'md&lw&'w«?@d R:¥l (ﬁ‘ siedibal- - | umi nance si gnal ) portion
and a B-Y (blue color signal - lumnance signal) and wherein a ratio of

| um nance (Y), R Y and B-Y data inputted to the video nenory is one of
4:2:0 and 4:8&: 2. Th@vadeoThmmmgtamntmibryaccordmg)td etamcsowtierajntthe(dhaomaﬁc

h 4 Myjts of data The

V1 deo. mermor RIS B ek oo 50eLT Iuerhanine sigral) partipncng adin: (bl

stores appr QgloRERInAl 4 IMience sigALY A Whordintd Patid!BF TARfRISR! &)2'FRY ARd
B-Y data inputted to the video memory is one of 4:2:0 and 4:0:2.

9. The video memory controller according to claim 5, wherein the video
memoly stores approximately 4 Mbits of data.

10. The video memory controller according to claim 5, wherein the video
memory stores approximately 4 mits of data in which the luminance data area is
allocated approximately 2.5 Mbits, the chromatic data area is allocated
approximately 1.3 Mbits, and the character data and the pattern data areas are
allocated the remaining amoint of data.

11.  The video memory controlier according to claim 5, wherein the video

memory stores color information corresponding to the character data and the
pattern data.

12. A video memorty apparatus for controlling a video memory having a
luminance data area for storing luminance data, a chromatic data area for
storing chromatic data, a character data area for storing character data and a
pattern data area for storing pattern data, such that the data represents a
plurality of pixels, said apparatus comprising:

a controller for reading the relevant luminance data, chromatic data,
character data and pattern data respectively from the luminance data area, the
chromatic data area, the character data area and the pattern data area of the
video memory every pixel unit; and _ ey
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al | ocated approximately 2.5 Mits, the chromatic- rea is aI | ocat ed
approximately 1.3 Miits, and the’ character data a tern ar eas
*rre

are allocated the remai ni ng anount of data. wﬂmm
| or

controller according to claimb5, wherein the vi deo
I nformati on corresponding to the characte@r data:and the pattern dat a. 12.
A video nenory apparatus for controlling a video nmenory having a | um nance

data area for sto | ﬁft [ a ri
chromati c data, ha&"ﬁg'rr‘aelc'lt%!:l %Qg‘?%{ﬂa eah %!)lﬁmsnt%@r% Fnﬁa@hgﬁ%gﬁwﬁ e aé{r% the
pattern dachamo@data&ndﬂhiermttmntdatal data, such that the data represents a

plurality of pixels, said apparatus conpri sing: a controller for
readi ng the rel evant |um nance data, chromatic data, character data and

pattern dayg, r eppgidebeproduchiy Bppatdtus eontsi :a area, the chromatic data
area, the character data area and the pattern ata area of the vijdeo menory
every pixel uni feprsigicing means for reproducing compressed data recordeghon a

a conbi nerdécfg‘.r dﬁ%hﬁqa'“ .the lum nance data, the chromatic data, the
character a a pattern dat a. 13. A video reproduci ng appar at us

conpri si ng: mearm)forobxpan@mgemascbmpressad)data and fonproxiusing {Lehimance
recorded O%a?a c?\?grrnatrc %ata, char}acter data and pattern data;
memory means having a luminance data area for storing the luminance
data, a chromatic data area for storing the chromatic data, a character data area
for storing the character data and a pattern data area for storing the pattern data;
control means for controlling writing and/or reading of data into and/or
from each data area of the memory means; and
means for combining the luminance data, the chromatic data, the
character data and the pattern data read from the memory means and for
displaying the combined data on a display device.

14. The video reproducing apparatus according to claim 13, wherein the
luminance data, the chromatic data, the character data-and the pattern data
represent a plurality of pixels and wherein the control means controls the
memory means so0 as to read the relevant stored data every (2x2) pixel unit.

15. The video reproducing apparatus according to claim 13, wherein the
chromatic data includes a R-Y (red color signal - luminance signal) portion and
a B-Y (blue color signal - luminance signal) portion and wherein a ratio of the
amount of information of Y : R-Y : B-Yiis 4:1:1.

16. The video reproducing apparatus according to claim 13, wherein the
chromatic data includes a R-Y (red color signal - luminance signal) portion and
a B-Y (blue color signal - luminance signal) and wherein a ratio of luminance
(Y), R-Y and B-Y data inputted to the video memory is one of 4:2:0 and 4:0:2.
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means for expanding the conpressed data and for producing |unm nance dat a, .
chromatic data, character data and pattern data; Menor havi ng
a lum nance data area for storing the | um nance datﬁuml)m“mwnmta area
for storing the chromatic data, a character data ar Syl e
character data and a pattern data area for8Gtoring the pattern data;

control nmeans for controlling witing and/or reading of data into and/or

from each datiz, ar qheolidede réfroBUKInGE apparatls accordinfEeNTIdifi 180" Whetdld thie
| um nance data, the chronmatic dat a':@t Eg character c?ligtaa and the pattern hata

read from t h¥IdaoMemans steresappreximately| oXitsof datac onbi ned data on a _

di spl ay devi ce. 14. The video reproduci ng apparatus according to claim
13, wherein the |um nance data, the chromatic data, the character data and
the pattern déta rider vikeot raprptiucinig appafatps xadcording tdelaimm 13)evkerdgin the

1 ol h dt rel evan tored data
Teans Cont o\ Y o BEpra0ab e M e hoh S 55 R et e o
claim 13, wherea is bliocatb@pprogintably 25CMBISStHR al%rrllgiiﬁﬂdﬁfﬁ, QFeé-iQﬁ%catefi)

| um nance signal) portion and a B-Y (bl ue col or sig - I'um nance signa
portion and WRPFsimately 4.3 dMbjts, ang theocharacteridata amgt therpatiery: data\argay dre

4:1:1. 16. i {n‘aaﬂ{' '&91 tus according to claim13,
wherein the gﬂg@ﬁmg itg@gg a |'ﬁ€llé(lﬁﬁes tZ&WKred col or signal -"lum nance
signal) portion and a B-Y (blue color signal - |umnance signal) and

wherein a rato of.,| uninance , R.Y,and B-Y.data inputfed o the video
Memory is ongbof E{hf wdgﬂomg_ngﬁ.controll_%r according to claﬁ'n * 3, wherein the video

~

memory stores color information corresponding to the character data and the
pattern data.

20. A digital still camera apparatus comprising:

camera means for converting a still image to an image data signal;

compressing means for compressing the image data signal;

recording means for recording the compressed image data signal on a
recording medium; | _

reproducing means fof reproducing the recorded compressed ihage data
signal from the recdrding medium;

means for expanding the reproduced compressed image data signal and
for producing luminance data, chromatic data, character data and pattern data;

memory means having a luminance data area for storing the Iun:linance
data, a chromatic data area for Stoﬁng the chromatic data, a character data area .
for storing the character data and a pattern data area storing the pattern data;

control means for controlling writing and/or reading of data into and/or from
each data area of the memory means; apd

means for combining the luminance data, the chromatic data, the character
data and the pattern data read from the memory means and for displaying the
combined data on a display device.
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30 17. The video reproduéi‘ng apparatus according to claim 13, wherein the

vi deo nenory stores approximately 4 Mits of data,. . The Vi deo
reproduci ng apparatus according to claim 13, mheﬂﬂlﬂlﬁﬁﬂ“ﬂﬁﬂﬂﬂﬂmy
stores approxinmately 4. Moits of data in which the adlbrea i s
all ocated approximately 2.5 Mits, the @iromatic data area is al1ocat ed
approximately 1.3 Mits, and the character data and the pattern data areas
are allocahed t r Lpi : : o

bge¢ o! Gigital sﬂﬁi%{@gfﬁ \%ﬁéra%hg %ccojr Higow%léﬁhfj% Wh&¥eln the

control |l er"according™ o cla ern the vi menory stores col or
i nf or mat i oluminancepiatd; tie tahromatichdatac the aharactandatacanshthe patiesn adata 20.

A digital still canmera apparatuys conpri Sjng.. C ra nmeans for

convgrt i ngr%P@t"‘PPf q Pﬁﬂ@%’oo rP‘¥ﬁ‘§ggRGa‘f’he&'@nt§P; control meaRs contigls thens
for conpr egfdriory MBahs B Radl thBaklevant storéd datdlevary'(@RRF pfxel uhigcor di ng

t he conpressed i'mage data signal on a recordi ng nmedi um repr oduci ng
means for reproducing the recorded conpressed i mage data signal fromthe
recordin di u - | . Lmage
Gata si gnafand TS, digital, SR CamBka BHRRRSl Sl IRl 1O AR 5 WhERIA L
data and psghtamaticidata includes aeRdf {redecalor bignahg luminanceasigral) cation @mdf or

storing the IL.hance data hromati c data area for,storing the chromatic
data, 5 ond &Y SPUBseiofsinal s ilitiaas sERe irtde, dhd Mtikelia atip ot Ben
data area giyunof ift8rraidEoNufifihdnce (Y) : RYCNBIYIs 483N1s for controlling
witing and/or reading of data into and/or fromeach data area of the

menory nmeans; and - nmeans for conbining the |um nance data, the

remory meare: and Mo AIGHEL SRR AREALR RBGATIRY 16 dgfni 20, Wil ahe

chromatic data includes a R-Y (red color signal - luminance signal) portion and

a B-Y (blue color signal - luminance signal) and wherein a ratio of luminance
(Y), R-Y and B-Y data inputted to the video memory is one of 4:2:0 and 4:0:2.

24. The digital still camera apparatus according to claim 20, wherein the
video memory stores approximately 4 Mbits of data.

25. The digital still camera apparatus according to claim 20, wherein the
video memory stores approximately 4 Mbits of data in which the luminance data
area is allocated approximately 2.5 Mbits, the chromatic data area is allocated
approximately 1.3 Mbits, and the character data and the pattern data areas are
allocated the remaining amount of data.

26. The digital still camera apparatus according to claim 20, wherein the
video memotry stores color information corresponding to the character data and
the pattern data. '
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31 21. The digital still camera apparatus according to claim 20, wherein
the Ium nance data, the chromatic data, the character data and the pattern
data represent a plurality of pixels and wherein the control neans controls
the nenory neans so as to read the rel evant stored data every—(2x2r—pixel
unit. 22. The digital still canera agparatus accordi Eﬂumum'mn"m:
wherein the chromatic data includes a RY (red color si uml

*

si gnal) ppé-;_i onagdl itaf‘%’ﬁ%&g%@ﬂ%#)é?ﬁbg?ﬁ .- luninance’si §nat) 'pborti dn

and whereii 'a rat1o o fion of lumnance (Y) : RY:
B-Y is 4:1:1. aléns forirecdivirig ah imagelto benphetographest; us according to claim
20, wherein the chron}atic data in Iudﬁs a R—R/ér.ed coj og) signal - Ig{n' nance
signal ) porti onM&ANS,IGE BFOCERHBI e PhRtographed iMagR lo. Ior) R imags gata
wherein a gighap Hevihg N Naftearkcé (YR datangoRion @wide chratiatie ddifferémee \datgo
menory is one of 4:270 and 4:0: 2. 24. The digital still canera apparatus
accor di ng portionsi(R-¥YpandiBr¥in t he vi deo menory stores approxinately 4

Mits of data. el | : e i@egording to claim
20, wherein the%ﬁé%ssmn%ﬁs%@Fe@“a%%?%@&né?é@%eg t%ég}o@' data in which
t he | um nance dedcordinganmieans! foraeterting the cdomprelsged.image data signat lonoaat i ¢
data area is all)ocated approximately 1.3 Mits, and the character data and

the patt er FPGPIHiRGmegium, o

reproducing means for reproducing a recorded compressed image data
signal from the recording medium;

A

O

means for expanding the reproduced compressed image data signal to
obtain the luminance (Y) data portion and the chromatic difference data portions
(R-Y) and (B-Y);

means for producing character data and pattern data;

memory means having a luminance data area, a chromatic data area, a
character data area and a pattern data area for respectively storing therein the
luminance (Y) data portion, the chromatic difference data portions (R-Y) and (B-
Y), the character data and the pattern data;

control means for controlling writing and/or reading of data into .andlor_
from each data area of the memory means; and

means for combining the luminance data, the chromatic data, the
character data and the pattern data read from the memory means and for
displaying the combined data on a display device.

28. A digital camera apparatus for recording and/or reproducing an image
onto and/or from a recording medium, said apparatus comprising: .

means for inputting character data and pattern data;

means for receiving an image data signal having a luminance (Y) data
portion and chromatic difference data portions (R-Y) and (B-Y);
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all ocated the remaining anount of data. 26. ThWa
apparatus according to claim 20, wherein the video t or

i nformation corresponding to the character data and ﬁ@ﬂ’”ﬂm

27. A digital canera apparatus conprising: ra I*en g an

i mge to be phot ographed,; means f @3 pr ocessf ng the phot ogrsaphed i mge
to forman i mage data signal having a |um nance (Y) data portion and

chromati c di ffepgiingnniea Oﬁé\hﬁé‘% ﬁﬁlﬁﬂé@‘ﬁa@hﬁ a chromiaie! {tﬁsé(ggr gEans

for corrpressmgthelrrae ata s recor I Ng
t he conpr egbeeaqt%g@tadate@ ang raapa’@rnadatacmre@ foy reqnlecnmely stormgr thereinutheng

f I th
ecor di ng. AEHITBAES'(YY o BERIOH 30 SRRARRRE irlfBfce Bl nbulrecsyd ereliE mage
data si gnal‘()xtheod:haacterldatdandﬂwpattér’fbdatata portion and the chromatic
di fference data portigns (R means for producing

character data tf%rqp'aﬁfhng th% luhinancg ﬂ@&%stmwm@ﬂaaﬂmrﬂatandhedata
h tt dat
for Tespe bﬁma%“‘@wﬁ%ﬁﬁa?@ﬁ?ﬁém@ﬁa‘f'ﬁ@? §oind S o, the. 1 o°

for respectively storing t e
chromati c dif f emeans ftatdisplayingdhe combihedade4.B- Y), the character data and
the pattern data; control neans for controlling witing and/or

readi ng of data into and/or from each data area of the nenory neans; and
29. The digital camera apparatus according to claim 28, wherein said

recording medium is a magneto-optical disk.’
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‘means for conbining the |um nance data, the chrormatic data, the character
data and the pattern data read fromthe menory neans and for displaying the
conbi ned data on a display device. 28. A digital camera apparatus for
recordi ng and/ or reproducing an inage onto and/or froma recordi ng nmedi um
sai d apparatus conpri sing: nmeans f o34 i nputting character data and
pattern data,; means for receiving an i mage data signal having a

| um nance ( YID&ED SIGNAL BRWESSNGMPAR@W&AN&MH&H@Q)BHERE@F( R-Y) and
(B-Y); msrmr ANAG 82 area, a

f+—data area for

respectively storg F\Gdébeé 'nal tm%cbsmdgama@é’msd%tn@ Reéthioen fo h&edw'mméﬁc

difference data portions (R-Y) gh the character data and
pattern dat £lectronic stillbeamer qsdha.l g ﬂﬁ@“ﬂg%mﬁﬂ'@Ydﬁtl&hzﬁﬂeWbm*bhﬁs|8;

mans for digsiayfe 8gf FetioR ot SidhchiningBEb ‘it RH i datelRitign for
_gccEr di ng t stelimg chidmatit aata,na vhadacter dath negiondonistoring chagactendaty,i awvd
'S

pattern data region(s) for storing pattern data. Character data and pattern data
stored in the character data region and the pattern data regions may be
caombined with and/or incorporated into luminance data and chromatic data
stored in the luminance data region and the chromatic data region. As a result,
a dedicated ROM is not needed and information pertaining to .an image
photographed may be prevented from being lost. A video signal based on an
image of an original photograph may be stored in original form when characters
and patterns are incorporated into the image of the photograph.

FIG2
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CLAIMS: ‘

1.- A video signal processing method comprising the steps of:

forming a luminance region for storing luminance data, a chromatic region
for storing chromatic data, a character region for storing character data, and a
pattern region for storing pattern data in a single image memory;

storing said luminance data and said chromatic data in said luminance
region and said chromatic region, respectively;

storing said character data and said pattern data in said character region
and said pattern region, respectively; and

incorporating the stored luminance data from said luminance region, the
stored chromatic data from said chromatic region, the stored character data from
said character region, and the stored pattern data from said pattern region into
combined data, and displaying an image corresponding to said combined data,

wherein said character region and said pattern region are allocated

substantially at least one end of said image memory.

2. The video signal processing method according to claim 1, further
compﬁsing the step of forming a palette region in said image memory for storing
palette data indicating chromatic information for said character data and said
pattern data. |

3. A video apparatus comprising:
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