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- APPARATUS . FOR. RECORDING AND/OR REPRODUCING VIDEO.
AND AUDIO DATA o

BACKGROUND gz"mz INVENTION .

The present invention relates to a video processing
apparatus and methodland, more particularly, to asuch apparatus
and method for use with an electronic still camera for recording
and/or reproducing still image digital video signals and audio
data 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
j.mage 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 technique may
compress still 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 is 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
magneto-optical disk may have a plurality of tracks for storing

data with a track pitch of approximately 1.6 micrometers.
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The-abo;ehdéscriﬂed magheto;optical disk/carffidge.may
be similar to a so-called mini-disk (MD) used to record audio
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 Transform Acoustic Coding) form.

The above-deacriﬁed eiectronic still camera which
records data in a digital form onto a magneto-optical disk has
numerous advantages. For example, a relatively large 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, cpmpilation of data is
relatively easy,. and still image data may be copied into a
computer. FPurthermore, such use is believed to increase.in the
future.

When taking photographa with an electronic still
camera, an operator may wish to store audio data together with
the still image data. Such audio data may include a narration

pertaining to the circumstances of the respective photogréph or

photographs. Further, an operator may wish to record characters
which provide information pertaining to the photograph(s) . Fox
example, such character(s) may describe the circumstances, places

and/or dates of the photographs. Furthermore, an operatof may

wish to provide a framing or ornamental pattern(s) with the

photographed image.  Additionally, an operator may wish to
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increase or decrease the size or scale of a still image(s) or

deform.such image (s) .
OBJECTS AND SUMMARY OF THE INVENTION
An object of the present invention is to provide a
recording/reproducing apparatus for recording and/or reproducing
still image data and audio data.
Another object of the present invention is to provide a

recording/reproducing apparatus as aforesaid which may recoxrd

and/or reproduce characters which may describe circumstances,

places and/or dates of a respective photograph image (s).

A further object of the present invention is to provide
a recording/reproducing apparatus as aforesaid which may enable a
desired frame or ornamental pattern(s) to be arranged on a
photographed image.

A still further object of the invention is to provide a
recording/reproducing_apparatus as éforesaid in which a _
photographed stilf image (s) may be relatively easily modified or
increased or decreased in size or scale.

In accordance with an aspect of the present invention,
a recording apparatus is provided which comprises a video entry
device for introducing video data; image memory for storing the
video data introduced by the.video entry device; an image
compressing device Ffor compressing the video data introduced by
the video entry device; a switching device for selectively

choosing between the compressed video data and uncompressed video
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dat; ffom.the video gnﬁty device; and a record device for
recording the compressed video data and uncompressed video data.
In accordance with another aspect of the present
invention, a camera apparatus for recording video and audio data

to a recording medium having a management area and a program area

is provided. The camera apparatus compriéés a video entry device

for introducing video data; a compression device for compressing
the video data from the video entry gdevice; a video memory device
for storing the compressed video data from the compression
device; an audio entxy device for introducing audio data; an
audio compression device for compressing the audio data from the
audio entry device; and a recording device for recording the
compressed video data and the compressed audio data to the
program area of recording medium, and for recording file
management data for managing the compressed video data and the
compressed audio data to the managemenﬁ area of the recording
medium.

In accordance with still another aspect of the present
invention, a camera apparatus for reproducing video and audio

data from a recording medium having a management area and a

‘pProgram area is provided. The camera apparatus comprises a

reproducing device for reproducing compressed video and audio
data in accordance with file management data stored in the
management area of the recording medium; a video memory device
for storing the reproduced compressed video data from the

reproducing device; an expanding device for expanding the
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compressed video data-frém thé video memory device;'an'au&io
memory device for storing the reproduced compressed audio data
from the reproducing device; and an expanding device. for
.expanding the 6ompressed audio data from the audio memory device.

The present recording or'reproduciqg apparatus may
record and/or reproduce still images and audio data and may
include an image compressing/expanding device for
compressing/expanding video data and an audio
compressing/expanding device for compressing/expanding audio
data.

Further, the present apparatus may utilize a common
buffer memory for video data and audio aata. Such use of a
common buffer memory may result in an increase in processing
speed and may reduce the complexity or scale of the circuit.

Furthermore, the present invention a device for graphic
processing of video data so that images with frames and
characters may be recorded.

Other objects, features and advantages abcording to the
present invention will become apparent from the following
detailed description of illustrated emSodiments when read in
conjunction with the accompanying drawings in which corresponding

components are identified by the same reference numerals.

BRIEF DESCRIPTION OF THE DRAWINGS
Figs. 1A and 1B are perspective views of an electronic

8till camera according to an embodiment of the present invention;



cartridge which may be used with the electronic 6till camera of

Figs. 1A and 1B;

Fig. 2 is a diagram to which reference will be made in
explaining the display of patterns and characters;
| Flg. 3 is a diagram of the electronic still'camera of
Figs. 1A and 1B;

Fig. 4 is a diagram to which reference will be made in

explaining an image memory in the electronic still camera of

Figs. 1A and 1B;

Fig. 5 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. 6A and 6B are othexr diagrams to which ieferencé
will be made in explaining the image memory in the electronic
8till camera of FPigs. 1A and 1B;

Fig. 7 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. 8A, BB and 8C are other Qiagrams to whigh
feference will be made in explaining the image memory in the
electronic still camera of Figs. 1A and. 1B;

' Figse. 9A, 9B and SC are other diagrams to which

reference will be made in explaining the image memory in the

electronic still camera of Figs. iA and 1B;
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Figas. 10A and 10B are other diagrams to which reference
will be made in explaining the image memory in the electronic

atill camera of Figs. 1A and 1B;

Fig. 11 is a diagram of a file/header/table structure;
Fig. 12 is a diagram of a narration table;

Fig. 13 is a diagram of a directory structure; and

Fig. 14 is a flow chart. _

TALL: DESC TIONS OF PREFERR OopI

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

Figs. 1A and 1B illustrate a digital type electronic

atill 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 a recorded signal from such MD, as hereinafter more

fully described.

PCT application No. JP95/01912 filed entitled

*Still Picture System" is hereby incorporated by reference.

As shown in Figsa. 1A and 1B, the present electronic

8till camera includes a main camera body 1 having a front surface

1A, a back surface 1B, a top surface 1C and side surfaces 1D and

A lens 2 is arranged on the front surface 1A. The lenas 2 is

adapted to receive an image or light rays from an object to be

photographed. A microphone 11 adapted to receive or collect

external sounds 18 also arranged on the front gurface 1A. A
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liquid crystal display 3 is arranged on the back surface 1B. The
liquid crystal digplay 3 is adapted to display an image to be
photographed or a reproduced image. Such liquid crystal display
3 may be utilized as a view finder. A shutter switch 4 and other
various switchesa 5 are arranged on the top surface 1C. A video
output terminal 6 and audio output terminals 10A and 10B are
arranged on the side surface 1D. A disk loading aperture 8 is
arranged on the other side 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 gimilar to a musical or audio MD (minidisk),
such as that previously described. Additional details pertaining
to the magneto-optical disk 51 are provided.in PCT application
No. JP35/01912, which has been incorporated by reference herein.

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 supplied through the lens

2 and is opto-electrically converted by a CCD photographic device

22 (Fig. 3) included in the main camera body 1 so as to form an

image signal which is atored in an image memory 31 (Fig. 3)
included in the main camera body and which is displayed on the

liquid crystal display 3. When the shutter button 4 is activated
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or depressed, a still imagé corresponding to the image received
through the lens 2 is recorded on the disk 51 in the cartridge 9.

A still image recorded 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 screen, such as that of a
television, if the video output terminal 6 of the main camera
body 1 is coupled to a vided input texrminal of such television.
Additionally, the still image recorded on the magneto-optical
disk 51 may be retrieved or provided ﬁo a computer, such as a
personal computer, and may be compiled therein with other data by
utilizing an image compiling application program.

Therefore, a currently photographed image may be
displayed on the liquid crystal display 3. Additionally, as
shown iﬁ Fig. 2, the liquid crystal display 3 may display
characters 102 and a pattern or patterns 101. The characters 102
may describe information pertaining to the camera or the
respective image, such as, the current mode of operation, place
and date of the photograph, and so forth. The patterns 101 may
provide a frame or ornamentation for the diaplay. These |
characters and/or patterna may be recorded oﬁ the magneto-optical
disk 351 together with the image({s) by use of the keys 29.

Sound collected by the microphone 11 may be recorded on

the magneto-optical disk 51 in the cartridge 9. Audio signals

reproduced from the magneto-opt.ical disk 51 may be outputted from

the audio output terminala 10A and 10R.
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The present electronic still camera will now be more
fully deacribed with reference to Fig. 3A.

The present electronic still camera generally includes
the lens 2, the CCD device 22, a pample and hold and automatic
gain control (AGC) circuit 32, analog-to-digital (A/D) converters
33 and 45, a camera signal processing circuit 34, a memory
controller 28, an image memory 31, digital-to-analog (D/A)
converters 35 and 44, a Qideo signal processing circuit 36, a
liquid crystal driving circuit 37, the liquid cryétal display 3,
a computer procesging unit (CPU) 23, a ROM 25, a random access
memory'(RAM) 26, an image compressing/expanding circuit 27, input
key(s) 29, an interface 30, an audio cqmpreésion/expanding
circuit 41, a dynamic random access memoxry (DRAM) 42, and a
magneto-optical disk drive circuit 21 which are connected as
shown in Fig. 3A. The magneto-optical disk drive circuit 21
generally includes a motox 52{:an optical pick-up 53, a magnetic
head 54, a servo circuit 55, a thread mechaﬁiam 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. 3A.

The CPU 23 may control record/reprdduce procegsing of
the camera. For example, the CPU 23 may control the pfoceauing
for recording video signals captured by the CCD photographic
device 22 on the magneto-optical disk 51 in a compréssed form,

processing for expansion and reproduction of eignals read from

L.he magneto-optical disk 51, and so forth.
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A CPU bus 23 connects the CPU 23, the ROM 25, the RAM
26, the image compreasion/expanaion circuit 27, the memory
controller 28, input kéya 29, the audio compression/expansion
ci?cuit 41, the DRAM 42 and the magneﬁo-optical disk
drive 21 through the interface 30.

The input keys 29 may enable an operator 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 infbrmatidn for use in the operation of the
present camera.

The magneto-optical disk (or optical disk) 51 contained
in a cartridge 9 may be loaded into the magneto-optical disk
drive 21. A digital video signal compiessed by a JPEG technique
or a digital audio signal may be recorded on and reproduced from
the magneto-optical disk 51. Data stored on the magneto-optical
disk 51 may be accessed by use of respective addresses. Such
addresses may be provided or recorded in accordance in a go-
called Wobble format.

The magneto-optical disgk 51 is rotated by the spindle
motor 52. The optical pick-up 53 and the magnetic head 54 are
arranged so as to bé adjacent to the magneto-optical disk S$1 and
are adapted to move in a radial direction across the disk 51 by
the thread mechanism 56. :The servo circuit 55 receives a focus

and tracking error signal from the RF circuit 59 and, in response

thereto, generates a control signal(s) which is supplied to the
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-gpindle 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 éf a
double-shaft or two-axes device bf the optical pick-up 53.

As Yiereinafter more fully described, data to be
recorded is supplied through the interface 30 to the encoder S7
80 aB to encoded in a predetermined manner. An encoded signal
from the encoder 57 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 modulated magnetic field from the magnetic head 54
are applied to the magnetic disk'51.

During reproduction, a laser beam from the optical
pick-up 53 is irradiated onto the magneto-optical disk 51 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
provides a output to the decoder 60. As a result, a decoded
signal is formed and supplied from the decoder 60 to the

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
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32 to the A/D cénvefter 33 go 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 wmay be
exprensed 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 ratio or mode may be
utilized. For example, video modes or ratios of 4:2:0 (Main
profile at main level) and 4:2:2 (Optipn) may be utilized.
' According to ITU-R (ITU-Radio communication Sector)
recommendation BT, 601, the 1uminance.signa1 Y is éampled at 13.5
MHz, and the chfomatic sigﬁals are each sampled at 6.75 MHz
(13.5/2 MHz). Such sampiing rates may provide the 4:2:2 ratio.

On the other hand, the ratio of 4:2:0 may not always be
fixed. That is, 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 of Y:R-Y:B-Y may be 4:0:2. Thus, the 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 Bignal processing circuit 34 may also

perform additional processing, such as that perxtaining to gamma
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correction, aperture correction,:ahading processing, and 50'
forth. '

Under control 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 the D/A converter 35 so as to
be converted into analog form. An anaiog output signal from the
D/A converter 35 is Qupplied to the video signal processing
circuit 36.  An output from the video éignal processing circuit
36 may Se supplied through tﬁe liquid crystal 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 ffom the received
analog aignal. Such composite signal may have a predetermined
format, such as that corresponding to an NTSC {national
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 memoxry 31. That is, the video signal supplied to the image

‘memory 31 may be first supplied to the image-
compression/expansion circuit 27 by way of the CPU bus 27. The
image compression/expansion circuit 27 is adapted to c0mpfess and
expand a digital video signal in accordance with a JPEG
technique, wherein such JPEG compressgion tecﬁnique may involve

DCT conversion and variable-length coding of the digital video

gignal. The compressed video signal from the image
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, CONP?BBBion/expanaibn 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 encocder 57 is adapted to perform
error correction coding, such as that in accordance with ACIRC
(Advanced Cross Interleaved Reed Solomon Coding), and to modulate
the received signal in accordance with a predetermined modulation
technique, such as a so-called eight-to-fourteen modulation
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 énto the magneto-optical disk 51, and a
magnetic field modulated by an output of the encoder 57 is
applied to the magnetic head 54. .As a result, a video signal in
compressed form may be recorded on the magneto-optical disk 51.

Alternatively, a video signal to be recorded on thg
magneto-optical disk S1 may be pelectively processed so as to be
in either compressed or uncompressed form. That is, if it is
desired to record an uncompressed video signal, the video signal
from the camera signal processing circuit 34 may be provided to
the encoder 57 by way of the memory controller 28, the CPU bus 24
and the interface 30 without being compressed by the image
compregsion/expansion circuit 27. On the other hand, if it is
deaired to record a compressed video signal, the video signél

from the camera signal processing circuit 34 may be provided to
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the image compression/expansion circuit 27 so as to be caﬁpréssed
prior to being supplied.to the encoder 57, in a manner simiiar to
that previously described. The routing of signals or aselection
as to whether a video signal to be recorded is compressed or not
may be controlled by the CPU 23. Such selection operation may be
performed by a switching device 99 which is controlled by the CPU
23, |

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

As hereinaftér 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 supplied to the
paﬁtern data area and character data area. The pattern data and
character data may be combined with the luminance signal data and

chromatic signal data. The video data incorporating the pattern

data and the character data may Be displayed on the liquid

crYstal display 3 and recorded on the magneto-optical disk Si.
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 S$3 may be moved to the location
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or address corresponding to the designated recorded image, and

compressed video signals representative of the designatéd image
may be retrieved 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 as to be decoded or processed thereat. For
example, such processing may involve data demodulation, error
correction, and so forth. BAn output of the decoder 60 is
supplied to the DRAM 42 by wéy of the interface 30 and the CPU
bus 24 and stored therein. Data from the DRAM 42 is supplied to
the image compreaeion/expansién circuit 27 by way of the CPU bus
24. The image compression/expansion circuit 27 expands the
received JPEG-compressed video signal which may be stored in the
image memory 31 under the control of the memory controller 28.
The stored video signal from the image memory 31 is supplied to
the D/A converter 35 gso 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 ouﬁputted at the analog signal output
terminal 38,

The present electronic still camera may fecord and/or
reproduce still image data and audio data. When audio data is

recorded, audio signals are supplied through the input terminal
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45 to-the A/D converter 43 £o0 as to be converted into digital
form. A digital audio output signal from the A/D converter 43 is
supplied to the audio compression/expansion circuit 41 and
compressed thereat. The compregsed audio data is once stored in
the DRAM 42, and then supplied to the encoder 57 of the magneto-;
optical disk drive 21 through the interface 30. After the
encoder 57 executes error correction coding and modulation, the
compressed audio signals are recorded.

When audio data is reproduced, compreséed audio data
from:  the magneto-optical disk 51 is reﬁroduced therefrom in a
manner similar to that previously described with regard to the
image data. The reprodhced compressed audio data is supplied to
"the decoder 60 by way of the Rf amplifiei 59. A decoded
compressed audio signal from the decoder 60 is éupplied by way of
the interface 30 and the CPU bus 24 to the DRAM 42 so as to be
stored therein. Such stored audio signal is supplied from the
DRAM 42 to the audio compression/expansion c¢ircuit 41 and
expanded thereat. The audio gignal is then supplied to the D/A
converter 44 and-COnverted to analog form and outputted from the
cutput terminal 46.

The method used for compressing and/or recording the
audio signal may be similar to that used for compressing and/orx
recording musical-type ﬁD's- Accordinély, a mugical MD may be
inserted into the magneto-optical disk drive 21, whereupon the

present electronic still camera may be used as a musical MD

player.
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Audio informatioﬁ corresponding to video information
may be r8corded/reproduced to/from the recording medium 51 by
utilizing a predetermined file structure. Such file structure
may provide a so-called management area wherein management data
may be provided for controlling predetermined operations. The
file structure may'further provide a so-called program area.
wherein data such as video and audio data may be provided.
Accordingly, by utilizing such file structure, the medium 51 may
have a management area and a program area. Details pertaining to
one type of such file structure are presented below.

il ' Ye:

File names conform to MS-DOS format as shown below:

PMF: management file
PMP: video data file
PMX: Index video data file
PMA: Audioc data file

PMO: otherxr data file
PMA File

PMA file used as audio data file.

File name: NR*pnnnn. PMA

This file namé presents narration data file (An audio
data file correéponding to a video image file) .

The nnnnn meéns number.

The video image file corresponding to the audio data

file is discriminated by the number (nnnnn).
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PMA file
Audio data file

NRA nnnnn.PMA

This file is mandatorily read and written in equipment which
has a narration function.

The content of this file is freée.

nnnnn : numbex

NRB nnnnn.PMA

This file is optical in equipment which has a narration
function. No read and write function is allowed. The
content of this file is free.

nnnnn : numbex

NRC-NRGnnnnn. PMA

This file is optional in equipment which has a narration

function. No read and write function is allowed. This file

is for multi-lingual applicationa.
nnnnn:number

MSCnnn.PMA file
This file is 5 BGM data file for slide shows using multiple
images.
nnn:number

See Fig. 11, for an illustration of a file structurxe, header

structure and table structure.

Types of tables -

Table type _ 1D
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Format table 10h
Description table 11ih
Comment table 12h
Copyright information 13h

table

Disc ID table 24h

Image parameter table 20h

Record information table | 21h

Color management 22h
parameter table

Divided-picture 23h
management table

Camera information table | 24h
Scanner Information 25h J
table F
Appearance information 26h

table

Narration table 30h

BGM table

31h
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Laboratory information 40h
table
Optional table 30h

Format version
File form : Sort of file form

20h : NR*nnnnn.PMF file ©Narration data file

21h : MSCnnn.PMA file BGM data_file

See Fig. 12-

Field definitions

Mode Audio mode is indicated in b0
to b3.

Total time ‘Total time of narration in 1/2

second units
Not defined:FFFFH

Start time Actual start time in 1/2

second units
Not defined:FFFFh

Effective time Actual start time to actual

end time in 1/2 second units
Not defined:FFFFh
Character set code 00h:ASCII
’ 01lh:1IS0-8859-1
02h:Shifted JIS
Other:Reserved

Name Name ‘is described by Character
set code.

In addition to a narration mode, other modes are also

available. For examplé, a so-called BGM or background music mode
may also be provided.

Such mode may be utilized for providing
.
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baékgiound music. The narration mode and BGM mode may have
similar arrangements or structures.

Fig. 13 illustrates an example of a directory

structure.

An operational flow chart is provided in'Fig. 14. An
explanation of such flow chart is provided below.

If a user wishes to reproduce a still image, the user
operates the operation key(s) such that the system accesses a U-
TOC (user Table of Content) information and reads the PIC-MD as a
directo:y management file. A system controller controls the
optical pick-up B0 as to access the still image data file and tﬁe
narration data file corresponding to the image data file in
accordance with the PICnnnn(n;pumber) directory data which is
managing the image data and narration data. The Narration data
file is managed by the PMA file of the PICpnnnn directory data
and the Image data file is managed by the PMX file of the
PICnpnnn directory data. The system controller controls the
display means so as to display the running time, remaining time
etc. in accordance with Total time, Start time, and Effective

time of the Narration Table data. Further, the system controller

also controls the display means so as to display a title
corresponding to name, data etc. in accordance with Title and
Character Identification Code of the Narration Table data.

End of File Structure Description
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In addition to a curréntly photographed iﬁage, the
present digital type electronic still camera also enables
characters (which may indicate the current mode of operation,
place and date of the photograph, and so forth) and patterns or

ornamentations for a frame of the display to be displayed on the

‘liquid crystal display 3 during recording. These characters and

framing and ornamental patterns may be recorded on the magneto-
optical disk 51 by use of the input keys 29. Such patterns and
characters may be stored in a regpective region or regions of the
image memory 31 other than the regions for luminance and
chromatic data of the photographed image. The original image may
be recorded on the magneto-optical disk 51 without the patterns
and characters. |

The present digital type electronic still camera may
record a photographed image in a relatively large size or scale,
a relatively small size or scale, or a modified form. That is,
the DRAM 42 may be utilized as a buffer memory when video signals
and/or audio signals are recorded or reproduced. Such use of the
DRAM 42 enables the size or scale of an image tb be increased ox
decreased or modified. For example, when it is desired to
enlarge an image, the video sBignal of the photograph or image may
be stored in the image memory 31. The video sigﬁal from the
image memory 31 may.be compregsed by the image
compresaion/expansion circuit 27, and stored in the DRAM 42. To
enlarge the image, data in the DRAM 42 is accessed, expanded in

the image compression/expansion circuit 27, and stored in the
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iﬁage'memory 31. As is to be appreciated, similar processing méy'
be performed when it is desired to decrease or modify an image.

Further, since the compressed data may be stored in the
DRAM 42, such data may be accessed through the DRAM 42 instead of
through the magneto-dptical disk 51. As a result, the processing
'épeed may be increased.

As explained above, patterns oxr charactexrs to be
displayed on an image plane may be stored in a respective region
or regions of the image memory 31 which are separate from those
for luminance and chromatic data of the image(s). This
arrangement is more fully described hereinbelow.

A 4 megabyte video RAM, as shown in Fig. 4, may be
utilized as the imaée memory 31. Such video RAM is 512 bits
widé, 512 bits high and 16 bits thick. The data capacity of this
imagé memoxry 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. 5 in which "Y" indicates the area for
luminance signal data, "C" indicates the area for chromatic
gignal data, "CG" indicates the area for charécter data, "PAl1l" to
"PA8" and "PB1" to "PB4" indicate areas for pattern data, "CP"
indicates a color palette.area, and "R" indicates a reperved
area. The luminance data area Y i8 320 bits wide {along a

horizontal direction), 480 bits high (along a vertical direction)

and 16 bits deep.
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~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
corresponds to the number of effective pixels in a NTSC image
plane.

Consider the situation in which a luminance dafa"signal
is quantized by 8 bits. 1In this situation, the luminance data
signal data may contain 640 x 480 x 8 = 2,457,600 bits. o
Accordingly; in this situation, a storage area having a capacity
of at least 2,457,600 bits, such as that shown in Fig. 6A, 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 havigg a
size of 320 bits wide by 480 bits high as shown in Fig. 6B.

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

Therefore, the luminance signal data area Y.having an
area of (320 bitse x 480 bits), as shown in Fig. 5, is sufficient
for storing the luminance signal data.

With regard to the chromatic data, the chromatic data
area C is 160 bits wide (along a horizontal direction), 480 bits
high (along a vertical direction) and 16 bits deep, as shown in
Fig. 5. More specifically, chromatic signals CR and CB each may
have approximately 1/4 the amount of information or data as

compared to the luminance signal data. Accordingly, the storage
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capacity for each of the chromatic signal CR and the chromatic
signal CB should be:

(640 x 480 x 8)/4 = 614,400 bits
As a result, the total storage capacity for the chromatic signals
CR and CB should be 1,228,800 bi£s.

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. 5. 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. 5, is sufficient
for storing the chromatic signal data. |

The sum of the luminance signal data area Y ‘and the
chromatic signal data area C is (480 x 480). On the other hand,
the area of the.video RAM of Fig. 4 is (512 x 512). Accordingly,
a L-shaped area having a thicknesa of 32 bits in both the
horizontal and vertical directions ig still available. Such
L-shaped area may be used for the pattern data areas PAl to PAB
and PBl1 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. 5. Accordingly. the character data area CG has a
storage capacity of |

32 x 256 x 16 = 131,072 bits.
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".One image plane for display of characters may have 512
pixels in a horizontal direction by 480 pixels in a vertical
direction as shown in Fig. BA. 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. In this situation, as shown in Fig: 8B, 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. 5 and 8C, is
sufficient for storing the character data.

With regard to the pattern data area, pattern data
areas PAl to PA8 each having a size of 64 bits wide x 32 bits
high and pattern data areas PBl to PB4 each having a size of 8

'bits wide x 128 bits high may be utilized for storing pattern
data, as shown in Fig. S.

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. 9A. Thié is slightly larger than the image plane

for character data. For display of a pattern, assume that four

samples in the horjizontal and vertical directions may be

represented as one gsample which is expressed with four bits. In
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this aitﬁation,‘as shown in-Fig. 9B, 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. 9C. As
shown in-Fig. 10A, each of the areas Al, A2, A3,...A8 has a size
of (256 x 32), and each of the areds 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 = 32,768 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
video RAM having a depth of 16 bits, as shown in Fig. 10B. That
is, each such size enables 64 x 32 x 16 = 32,768 bits to be
stored therein. Eéch of the areas Bl and B2 may utilize two
areas each having a size of 8 bits wide by 128 bits high when
allocated in a video RAM having a depth of 16 bits. That is,
each such.size enables B x 128 x 16 = 16,348 bits to be stored
therein.

Therefore, pattern data of the areas Al, A2, A3,...AS8
may be allocated respectively to ghe pattern data areas PAl, PA2,

PA3,...PA8 each having a size of (32 x 64) as shown in Fig. 5.
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Data of the-area Bl may be allocated to the pattern data areas
PB2 and PB4 each having a size of (8 x 128), and data of the area
B2 may be allocated to the pattern data areas PB1 and PB3 each
having a size of (8 x 128).

The pattern data area described above with reference to
Fig. 9A 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 o?'
pixels is 512. 1In this situation, the:storage capacity should be
as follows: -

480 x 512 = 245,760 bits.

Since 245,760 / (32 x 64 x 16) = 7.5 (areas), only 7.5 of the
pattern data areas PAl; PA2, PA3...PAB of (32 x 64 x 16) are
needéd. Accordingly, one half of the area PA8 is unused.

On the other hand, in an image plane of a PAL (pulse
alternation by iine) system, the number of effective vertical

lines (pixels) is 512 and the number of effective horizontal

lines (pixels) is 512. In 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 of the

eight pattern data areas PAl, PA2, PA3...PA8B of (32 x 64 x 16)

are gufficient.

For character data using two bits, only four colors may

be represented. For pattern data using four bita, only 16 colors

may be repremented. A color palerte, which may be astored in the
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" color palette area CP, may be utilized to enable reéresentatioa
of more colors.

Luminance data and chromatic data of a photogfaphed
image may be stored iﬁ aﬁd then read out from the luminance data
area Y and the chromatic data area C of the image memory 31.
When incorporation of characters or paﬁterns into the image is
desired, character data stored in the character data area CG or
pattern data stored in the pattern data areas PAl, PA2, PA3,...
and PBl to PB4 are combined .together by utilizing a microprogfam.

Thug, since the presgent appafatualincludes a video
compressing/expanding circuit for compressing/expanding video
data and an audio compressing/expanding circuit for
compressing/expanding audio data, the present apparatus may
record or reproduce both a still image and audio data. Further,
by utilizing a DRAM as a common buffer memory for both video and
audio data, processihg speed may be increased and the size or
complexity of the circuit may be reduced. Furthermore, character
data and/or pattern data may be added to video data and the
combined data may be recorded. Since such character data and the
pattern data may Be stored in an image memory along with the
video (luminance and chromatic) data, an increase in the hardware
or number of elements may be avoided.

Although the present camexa was described as being ﬁsed
with a magneto-optical recording disk, the present invention is

not 80 limited. Instead, other types of recording medium, such
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‘as maghétic tape, semiconduétofa,_memory devicesTand the like, .
may be utilizegd.

Although a preferred embodiment of the présent
invention and modifications thereof have been described in detail
herein, it is to be understood that this invention is not limited
to this embodiment and modifications, and that other
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.
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1. A recording apparatus comprising:

video entry means for introducing video data;

image memory for storing said video data introduced by

gaid video entry means;

image compressing meahs for compressing said video data
introduced by said video entry means;

switching means for selectively choosing beﬁween said
compressed video data and uncompressed video data from said video

entry means; and

record means for recording the compressed video data
and uncompressed video data.

2. A camera apparatus for recording video and audio

data to a recording medium having a management area and a program

area, said apparatus comprising:

video entry means for introducing videc data;

compression means for compressing the video data from

the video entry means;

video memory means for storing the compressed video
data from the compression means;

audio entry means for introducing audio data;

audio compression means for compressing the audio data
from the audio entry means; and

recording means for recording the compressed video data
and the compressed audio data to the program area of recording

medium, and for recording file management data for managing the
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compressed video data and the compressed audlo'data to the

management area of the recording medium.

3. The camera apparatus according to claim 2, wherein
the file management data manages the compressed video and audio

data in accordance with a file name of the compressed audio and

video data.

4. The camera apparatus according to claim 2, wherein
the compressed video data is compressed in accordance with a .JPEG
format.

5. The camera apparatus according to claim 2, wherein
the compressed audio data is compressed in accordance with an

ATRAC (Adaptive Transform Acoustic Coding) format.

6. A camera apparatus for reproducing video and audio
data from a recording medium having a management area and a
program area, said apparatus comprising:

reproducing means for reproducing compressed video and
audio data in accoxrdance with file management data atored in the
management area of the recording medium;

video memory means for storing the reproduced
compressed video data from the reproducing means;

expanding meaﬁe for expanding the compressed video data
from the video memory means;

audio memory means for storing the reproduced

compressed audio data from the reproducing means; and

expanding means for expanding the compressed audio data

from the audio memory means.



.;‘_;;_;;,_;__;;;_;_;——'

TS “T\\\\\\\\\\\\\i\iiiii‘iii‘i“‘

the file management data manages the compressed video and audio

data in accordance with the file name of the compressed audio and

video data.

8. The camera apparatus according to claim 6, further
comprising reproducing control means for controlling the
reproducing means so as to access the compressed video data area
before accessing the compressed audio data area in accordance.
with the file management data.

9. The camera apparatus according to claim 6, wherein
the compressed video data is compressed in accordance with a JPEG
format.

10. The camera apparatus according to claim §, wherein
the compressed audio data is compressed in accordance with an

ATRAC (Adaptive Transform Acoustic Coding) format.



