ARPARATUS FOR RECORDI NG AND/ OR REPRODUCI NG VI DEO - ARBRDAS
DATA' . - . BACKGROUND OF THE | NVENTLON . The present
Fnvention. relates to.a vi deo processi ng . ‘appar at us and. -net hod and,. nore
particularly, to such apparatus. and_method for -use.with.an el ect ronic

still canera for recording and/or re'produm ng still image digital video
signal s and audko dat a onto and/or fron1a recordlno medi um such as an
optical di skREEARAIHRLFQR RND/OR JEING, IRERDry.

In a digital recordlng AypeAebeotDAmAc still canera an inmage of an ObjECt
may be supplied through a photographlng or charge coupled device (CCD)- so.
as to obtain a video signal BAGR dep Bh converted to digital
form and conpressed in accordance with an |nage conpre55|on t echni que of
the Joint  Phot ogr &€ ®rEsestt dngeptpo JAEted e FPEGdeec prcgeesimy
conpress still ima ata by using a discrete cosine transform (DCT) and

| engt h- vaf“PEﬁf%t%%’ﬁg merhod apd, | pore parbbpa aflshh i@ chafPBarabre t o

conpress Qﬂhoﬁéfhéﬁ f&r'dp%g%dQﬂtgnmEch@ronlc Btill 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
;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
compreas still image data by using a discrete cosine transform
(DCT)Iand 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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rel atively high-conpression ratio, such as 1 to 1/100. The digital
cdﬂﬁ%éSsed_video signal .may. thereafter. be recorded on a recordi ng nmedium .
The-.recordi'ng -medi-um may. be a magneto-optical disk - which is contaired in-a
hausing or. cartridge: . Such magneto-- - optical-di sk may have -an outer -
di-anmet er of approxinately 64 nm and a thickness of approximtely 1.2

mllimeters. Further, such magneto-optical disk may have a plurality of
tracks for storing- data with a track gitch of approximately.1.6 "~
m croneters. o 2 The

above- descri bed magnet o- optical di-sk/cartridge may bé sinilaf.to a
so-cal | ed ni ni - di $he( BBpvesddstoibed onagratth-wptdaad. dSeklcarskidag P&¢or d

approxi mately 140 Moytes of data, _ which corresponds to apprgxinﬁtely 365
still pikewigsilar foEa soceapledseini o ilantpRasd R EEGOX8 APRtPes of

audio ingg{Q?Iiéﬂkh 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



in. a sp-called ATRAC (Adaptive Transform Acoustic Coding) form

The—above- described el ectronic still canera which records data in a
digital formonto-a magneto-optical disk hap. nunerous advant-ages. .For
example,- a relatively large nunber of still i-mage data may-be recorded on

one disk, the quality of the recorded inages may renai n substantially high
and may not substantially deteriorate over tinme, conpilation of data is
relatively easy, and still image dataqmy be copied.into a. conmputer. -
Furthernore, such use is believed toincrease in the future.

When' t aki ¥rcyswrteogradecreabt 8Reckefé ORI scdld Idf a GRIBAAimdZeQRFr 8 Or NMay
wish to store audi o data together with the still imge data. Such audio
data may F$RITSUEAmageileh- pertaining to the circunstances of the
respective photograph or_ __photographs. Further, an
record characters whi ‘SEH e ddd (ARD (ST Yt PENTHE , INVER

phot ogr aph(s) For, I S ch char—ctér é'.na .dégcribe t he
ci r cumst ances, plaggéosﬁgn /§F ggfegr ?eé#m? 4ﬁﬁ%ﬁﬁé§ﬂﬁs?° ?GPYﬁanﬁre, an

oper at or negordMigfrepoRueYhgCapphr M UL UAFBNLA anFbEe Ch the
phot ogr aphed i nage. Additiongllg? an operator may 3#@#“?2 J E@S?Ldﬂ@iﬁb

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



3.ingrease or decrease the size or scale of .a still image(s) or deform
steht 1 mage(s). . . OBJECT AND SUMVARY OF THE | NVENTI.ON S
An. obj ect: .of the present. invention s to provide a .recording/reproducing
apparatus for -recording-and/ or.reproducing still imge data and audio--
dat a. - -~ Anot her object of the présent invention is to provide a
recordi ng/ reproduci ng apparatus as aforesaid which may record and/or
reproduce characters which may describe circunstances, .places andlor dates
of a respective photograph inage(s). -4 A further object of the

present iqnentd.Qp Eﬁetgﬁ‘]%e \éég@a!egadé‘gico;diar}‘g{ r-e%%%cajtééhagrgtgg?fat us as

af oresaid which nmay ena . i Ted Frafe™ o . %Tn(s) to be
arranged x¥toxdipBot BE’ bRSEe4s®d6ideo data andAu%EblnbrEHEEBeGi@%é egdepf the

invention is to provide a recording/reproduci ng apparatus as aforesaid in

whi ch a 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 mgdium 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 compresged video data from the

reproducing device; an expanding device for expanding the



phot ographed still inmage(s) may be relatively easily nodified or. increased
oh—d€ecreased in size or scale. . . . I.n accordance w.th-an aspect of
thé present invention, . a recording apparatus is previded whieh conprises-a-:
vi.deo entry 'device far introducing video data; image nenory for storing
the. -video data introduced by the video entry devi.ce; an inmage conpressing
device for conpressing the video data introduced by the video entry

devi ce; a-switching device for selectgyelyu-chOosing'betmeen t he conpressed -
vi deo data and unconpressed vi deo b

4 data fdswprdibed @QaegnHEYad?i‘é)rﬁetihér\gi%é‘{)%gag{ogydﬁ\ébqget Ohn %S&P&dl ng the

conpressed video data and unconpressed Vi O n accor dance
Wi t h anotrhemons peeticef fbespbesRgt thé MEtddibed corpRE8saRPaLa1YSai o4

recordi ng video and audio data to a recording nmedi um havi ng a nmanagenent
area and B9t ddteamepreducing device; and an expanding device for
.expgnding 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
compreasing/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;



i s: pe@wi ded. The canmera apparatus conprises a video entry device for

i ntroduci ng video data; a conpression device for conpressing the video
data fromthe video entry device; a video nenory device for storing the
conpressed video data from the conpression. device; an audio entry device
for introducing audio data; an audi o conpression device for conpressing
the audio data fromthe audio entry device; and a recording device for
recordi ng the - conpressed video data and® t he conpressed audio data to the
program area of recording nmedium and for recording file - managenent data
for managi ng the conpressed video data and the conpressed audio data to

t he managesentidjeanifont hayr Beoude8gwitRdidn electronic stlillaceerdancé with
still another aspect of the present invention, a canmera apparatus for
reproduci Rggsi ded awdl 1Budi o data froma recordi ng nedi um having a
managenent area and a praogramarea i s provided. The canerg apparatus.
conprises a reprodidIng dévitc&ipgramepPodlieFRgre %ﬁﬁ@?%éﬁﬂﬁi %038 Aldi o
data in accordance w.th {.ile _manage t _dat t i € nmnagenent area
of the reE&P Fﬁﬁlﬁ%gﬁkﬁngﬁfé%aaég% %@gﬁrasvgﬁé 8?%?a% d%?hg the reproduced

conpressed video dagfyf rPnd he ailRpaadevt ReedeYbeeronilc exprididignedavioge for
expandi ng t he )

Figs. 1A and 1B;

Fig. 4 is a diagram to which reference will be made in
explaining an image memory in the glectronic gtill 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;

Figas. 6A and 6B are other diagrams to which reference
will be made in explaining the image memory in the electronic
8till camera of Figs. 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, 8B and BC 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 bélmade in explaining the image memory in the

electronic still camera of Figs. iA and 1B;



Siﬁonp?égsed video data fromthe video nenory device; an audio nenory
device for storing the reproduced conpressed audio data fromthe

reproduci ng devi ce; and an expandi ng device for - expandi ng the conpressed
audi o 'dat.a fromthe audi o nenory devi ce. . . The present recording
or reproduci ng apparatus nmay record and/or reproduce still imges and
audi o data and may include an inmage conpressing/ expandi ng device for

conpr essi ng/ expandi ng vi'deo data and an7audio conpr eesi ng/ expandi ng devi ce
for conpressing/expanding audi o data: Furt her, the present
apparatus may utilize a common buffer nmenory for video data and audio
data. Such use of a common buffer nenory may result in an increase in
processing speed and nmay reduce the conplexity or scale of the circuit.
Furthernore, the prbgentidmvend iloB argcotberf diagraphi ko which reference

will be made in explaining the image memory in the electronic

atill camera of Figs. 1A and 1B;

Pig. 11 is a diagrém of a file/header/table structure;

Fig. 12 is a diagram of a narratibn 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 moré
fully described. .

PCT application No. JP95/01912 filed entitled
"Still Picture System" islhereby incorporated by réference.
“  As shown in Figs. 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

1E. 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



pro}essfng of video data so that images with frames and characters may be
recor ded. o O her. obj ects, features.and advantages according to
the. present invention wlkl becone apparent from'the followng :detailed. .
descri.ption. of illustrated embodi ments. when read in. conjunction with the .
acconpanyi ng drawi ngs i n which corresponding conponents are identif.ied by
the sane reference nunerals. BRI EF DESCRI PTI ON OF THE
DRAW NGS. . Figs. 1A and 1B are‘berspectjve views of an electronic.
still camera according to an enbodi ment of the present invention;
6 cartridge which may be used with the electronic still canera of Figs.
1A and 1B; Fig. 2is a diagramto which reference will be nade
in expl al wid t¢ryatiadpdappdaypat i er asramged ray ddteetbsick surtace 1BF gThg js
a diagramof the electronic_still canera of . .
liquid crystal display 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 similar 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
ﬁhotograph. 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



J4A and 1B; 'Fig. 4 is a diagramto which reference will be
nede ih explalnlng an inmage nenmory in the el ectronic still N

camera of
Figs.- 1A and 1B; Fig. 5is anot-her. di.agramto. whi chi -t ef erence
Wil be mde. in explalnlng t he i‘mage ‘menory in the el-ectronic still _
-canmera of Figs. .1Aand 1B:; .~ Figs. 6A and 6B are ot her di agr ans
to which reference wi || be made in explaining the inage menory in the
electronic  stjill canera.of Fi.gs...1A and 1B; .. : Flg .7 i's anot her
diagramto which reference will be nfde in explalnlng the i mage nmenory. in
the electronic still  canera of Figs. 1A and 1B; ~ Figs. 8A 8B
and 8C are other diagrans to which reference’mﬁll be made in expl aining
the image nenory in the el ectronic still canera of Figs. 1A and 1B;

Figs. 9A, 9B and 9C are other_djagrams to mhl f n | ein
exg|a|n|rmpnfﬂggqggggdneﬁny5l}% jmdge CQLIEEPOR éngt ﬁ ChENERayt | Lebivird

canera”of Figs. 1A
and 18; 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 terminal of such televisiog.
Additionélly, 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.



75 3 Figs. 10A and 10B are other diagrans to which reference
w Il be made in explaining the image nmenory in the electronic: stil
canera of Figs. 1A and 1B; Fig. 11 is a diagramof a

fil el header/table structure' Fig. 12 is a di agram of a narration

tabl e; "Fig. 13 is a dlagran1of a directory structure; and

Fig. 14 is a flow chart. DETAI LED DI SCRI PTI ONS OF THE PREFERRED
EMBODI MENTS The preferred enbodi nent of the present invention
wi |

now be described with reference to the acconpanylng dr awi ngs.

Figs. 1A and 1B illustrate a digital typ@ electronic still canera. Such
el ectronic still canera is adapted to conpress a digital still imge
video signal in accordance with a JPEG techni que and 119 4 g&cgéi e
conpressed si gnal Gheapregert celectyAniy tdildk SRRFER Ha

y be” Si n Iar to a MD
(n1n|d|5k2u6¥¥iéeacrlbed 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 compressed form,
processing for expansion and reproduction of eignals read from

Lhe magneto-optical disk 51, and so forth.



reproduce a recorded signal fromsuch MD, as herei nafter nore’ fully

described. . ., ° PCT application No. JP95/Q1912 filed . . : -
enti-tled- "Still Picture Systent .is.hereby incorporated by reference. '
As. shown .in Figs. 1A .and 1B, the .present.electronj-c--still canera i-ncludes -

a main canera body 1 having a front surface 1A, a back surface 1B, a top

surface 1C and side surfaces 1D and 1E. Alens 2 is arranged on the front
surface 1A The lens 2 is adapted to Léceive an image or light rays from
an object to he phot ographed. A microphone 11 adapted to receive or

col | ect:: ext er nal A sopndsud 2Rlcoanectanghnd oputie, fumnirRoMIrdsCcanbARAMA

8 liquid crystal display 3 is arranged on the back ourtace 1B. The
| i qui d crgétakchdi spagey SOnpremtdpndéxpandiopl ayrewii iYe the memqhyot ogr aphed
or. a reproduced_jmage. Such liquid crystal display ] .
controller 28, input keys 29,  the audio compreasion/expansion
circuit 41, the DRAM 42 and the magneto-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



3 mly berutilized as a view finder. A shutter switch 4 and other various
switches.5 are arranged on the top surface 1C. .A video output ternminal 6.
and-audi 0 output term nals 10A and-10B are . arranged on.the side. surface -
1D. ‘A disk | oading aperture -8 is. arranged on the -other side . surface 1E
Such di sk |l oading .aperture 8 is adapted to receive a recordi ng nedi um such
as a cartridge 9 containing a magneto-optical disk 51 shown in Fig. 1C.
The magneto-optical disk 51 may have a dd&neter of -approxi mately 64 nmm --
The magneto-optical disk/cartridge arrangenent may be simlar to a nusical
or audio MD (mnidisk), such as that previ.ously described. Additional -

det ai | s pespindiiengotior SReandghbeothpead arechand sy 56 Peod degulh- pERS

application No. JP95/01912, whjch has bheen jncor ted by ref ce
thei n.  spindle mqtox,S2, gndophe; ﬁBr?%asm?c?%mo?"Fgﬁa@d’ % oa6 gt%éﬁﬁgﬁ

Sired

obj ect meﬁg%&gbjeiz?(\ttt{r%ngﬁo%ih% gﬁgggaﬁhéhgf%&i& thigﬁ,_xq,lsmotaograph. An

I mge of s ect 1I's supplie roug ens ~ 2 and |

opt 0- el ect RG] & Yoty &t @9idLM@sCaRvRBet 881 ERGi SpEivdC i 2 upFisg.. 3)
included in the main. canera body 1 so as to forman inage signal which is

stored in an i nage mnsieredbhafiey. m@xe fnilyddesenikded, atR dendea body and
whi ch in displayed on the . ' :
recorded is Bupplied through the interface 30 to the encoder 57
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



| iguids:crystal display 3. Wien the shutter button 4 in activated

9 . .or depressed, a still inmage corresponding to the i mge. recelved
through the lens 2 is.recorded an the disk 51 in.the cartridge 9. - .

A still .image .recorded on .the .magneto-opti cal dISk 51 nmay be reproduced
and displayed on the liquid crystal display 3. The still inmage recorded on
t he magneto-optical disk 51 may al so be displayed on an external display
screen, such as-that of a televisicon, if the video output terminal 6 of
the main camera body 1 is coupled to ¥video input terninal of such

television. Additionally, the still image recorded on the magneto- optlcal
di sk 51 ey dee thet R/BVedneerped Vs Tedb tas o biepebaversadhinso adigrabnal
computer, and may be conpiled therein with other data by utilizing an

i mage Coﬁﬁﬂmlng pﬂpgagabnlpaggrgggnal 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 signal processing circuit 34 may also

perform additional processing, such as that perxtaining to gamma



Therefore, a currently photographed i nage may be - displayed on the |iquid
crystal display 3. Additianally, as shown in Fig. 2, the li.quid.crystal ..
di splay 3 may-di spl.ay. characterss 102 and a pattern or patterns 101, The .
characters 102 . may describe.information.pertaining to the canera or. -the
respective i mage, such.as, the current node of operation. place and date
of the photograph, and so forth. The patterns 101 may provide a frane or
ornanentati on for. the display. -Thése 4characters.andﬁor patterns may be _
recorded on the nmagneto-optical disk 51 together with the image(s) by use
of .the k%Y%m%?"' Sound co] | ected by the m crophone 11 may be
recor ded OR* S RE  nBRREEYT S pEPEEE Sl ¥k - Thadingn @reseepinge ande@i o
signals gofgproduced fromthe magneto-optical disk 51 may be outputted
from the audi o output term nals 10A and 10B. .

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 the liquid crystal driver 37 to the
liquiq 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
outputtgd 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 compression tecﬁnique may involve
DCT conversion and variable-length coding of the digital video

gignal. The compressed video signal from the image



1Q . _ The..present. electronic still canmera will now be nore fully
described with reference to Fig. 3A. . . ... . The present electronic still
canera generaldly includes the lens. 2, the CCD device 22, a-.sanple-and hold- -
and automatic_ gain control (AGC circuit 32, anal og-to-di-gital (A-D)
converters 33 and 45, a canera signal processing circuit 34, a nmenory
controller 28, an image nenory 31, digital-to-analog (D/A) - converters 35
and 44, ‘a video signal precessing ciréit 36, a liquid crystal driving
circuit 37, the liquid crystal display 3, -a conputer processing unit (CPU)
23, a ROV, o 5 - ; [ 6 n_isna . - :
conpr essi ngg'/ﬁ!?az;((%’atii1 I Ng ??'%S?’?‘ ﬁggg?ﬁ%u%%'aﬁe’gl(zbﬁ %’é’,plalr?%i'er?tyeﬁgcgfﬁ?ean
audi 0 coNpsREEONIYEXBARG REe Qhéﬁeiﬁeﬁgryagﬂynanic random access nenory
(DRAM 42, and a nagneto-optical disk drive circuit 21 which are connected
as shown in Fig. ke Toapmegsetovigeocaiguakkixtm wheciimagiet 21 general ly
includes a nmotor 52, an optical pick-up 53, a magnetic head 54, a servo '
circuit S5SOMBTYSRHION SIPERFAPINCIECUAR 2RcBRErbe SFurthey ispppligd §oREhe
circuit 5 decqager . and _an address ecoder, 61 which are conpected as
shown in %‘ﬁ.gq%%wof the magnefe-epkisal @isk (i el ¥AYefolheeCrY

proceossi Bdg0%4 and interface 30. The encoder 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 selectively 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



t ke capera. For .exanple, the CPU 23 may control the processing f or
recordi ng video signals captured by.the CCD phot ogr aphi.c: devi.ce 22.0n
t he. magnet o- optical disk 51.in a- conpressed farm - processing .for

expansi on and reproductlon of S|gnals read fron1 t he. .magnet o- optlcaf'dfsk
51, and so:forth. 11 - A

CPU bus 23 connects the CPU 23, the RCNI25, t he RAM 26, t he i mage
conpr essi on/ expansion circuit 27, thggnenory -controller 28. input keys 29,
t he audi o conpression/expansion circuit 41, the DRAM 42 and the

magnet o-optical disk drive 21 through t he. |nterface 30. - . The
i nput ke 929mﬂ39 %9&&%%?%%9 [ﬁﬁﬂﬂﬂﬁiopoCﬂﬁsuﬁta27d5@|?%dFQxﬁﬁnﬁﬂfRﬁessed
function, i nput ke be the hutter switch 4

The. Rov PE 3R P HREERI BIPRATFE £ Y £0F%50r 1 f BFHIEE dfiar to

lnfornatk%atf9§e9§8uéfyt&5§é§§%éﬁﬁ‘“%ﬂg YR®ing of signals or selection

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



Q;ese@t.canera : The ndgnet o-optical- di sk (or optical disk) 51
contained in a cartridge 9 may be l.oaded into the magneto-optical disk .
drive- 21. A dlgltaJ vi deo signal -conpressed by ‘a JPEG techni que -or a '
“digital audlo signal .may be recorded .on and reproduced from -the’

rragnet o- opti cal di sk 51. Data stored on the nagneto-optical disk 51 may be
accessed by use of respective addresses. Such addresses nay be provided or
recorded in accordance in a so-. cal{gd Wbble format. : The

nagnet o- optlcal disk 51 is rotated by the spindle nDtor 52. The opti cal

pi ck-up ©F addrebbs ﬁaﬂf&ﬁ&zdﬁ?i 1o tHeC desdfhaf880r88oAded OikigadjAlkent to
t he nagneto optical disk 51 an are adapted to nove in a radial direction

acr oss t fempirepssgd b&deotﬂkgndﬁaxmﬁgnade@maSnvE60f tthe designaied uinades _
receives a f cus %ﬁ%rackin error signal fromthe RF circuit 59 and, in
r esponse ™% Qr Eepri rE5Q the gagnstospgharas) dbpkchli s Buppinanheto t he

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. An output of the decoder 60 is
supplied to the DRAM 42 by way 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



spi'ndl e notor 52 .and .the thread mechanism-56. As a result, the - spindle -
motor 52 and.the thread nmechani sm 56 are controlled mhlch ~1n turn

provi des focus and-tracking control of a. . doubl e-shaft of -two-axes device
of. the optical pick- up 53. . .As herei.nafter. rore-fully-descri bed,
data to be recordedis suppliéd through the interface-30 to-the encoder-57-
so as to encoded in a predeterm ned manner. An encoded signal fromthe
encoder 57 is supplied-to the nagnetlo“head 54 by way of ‘the driver 58. As
aresult, a laser beamfromthe optical pick- up 53 and a nodul at ed

mRgnet i ¢ g ¢ld ehORYH oA 4N o34 1 oA5E BBRYLEELA0sLE RS © di Sk

During reproduction, A%aser Jbeam from t he opt pick up

53 I's irrfagmat egl amgmiheam&t&ﬁm igGgnadl &kroﬁltaada/neéémma& ightis
therefromis supplied to the RF circuit 59, wherein a reproduced signal is

obt ai ned. st&ﬂhedepoodhcem@ugrmmpnessa;lqu:@dnmonhemeuoden 6dndind t he
address decoder 61. The address decoder decodes or detects the Whbble
addr essescommyesgegy Lheseat outPhe qrrTRsaes qydiosdatasia erae| #toxediddoded

signal i's forimt 399 SHRPLLES LI idlf {1P492e%834b2 9% 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.



i nterface 30: ° The-lens 2 is dirsposed in front of. the CCD

phot ographic. .device 22. -Duri.ng recording,. light fram an .ohject to be.
phot agr.aphed i s supplied-through the [ens.2 and focused .onto a |ight -
detecting plane of the CCD photographic device 22 so as to. be . o
phot o- electrlcally converted to an image ‘signal. Stich image . signal is
supplied through the sanple and hold and/or AGC circuit :

13- 32 to the AlDconverter :33 so as tqggue converted into digital form
The digital image signal fromthe A/D converter 33 is supplied to the
camera signal processing circuit 34 so as to form conponent: vi deo S|gnals
such as a | um nancaddicgrialf o¥mandonchoggaspondidd erencaiesi gmeglogm@rYoaRed -

Y) and B-Y (Blue - ) The data capacity or ling rate of the
Y, R Y aRmaypbe w!%&?éﬁa/gem@#\upﬁé éaﬁéraﬂ‘stﬁa’FeWMMﬁ? i PY34 may

be 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.

] l ! re:

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: other 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).



expressed as a ratio, such as a ratio of the lum nance information Y to
the chromatic information R-Y to the chromatic information B-Y. Mre than
one video signal ratio or node may be utilized. 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 ITU-R (I TU-Radi o communi cati on Sector)
recommendation BT, 601, the |um nance signal Y is sanpled at 13.5 Mz, and
the chromatic signals are each sanpled at 6.75 MHz (13.5/2 MHz). Such
sanpling rates may provide the 4:2:2 ra#®o. - On the other hand,

t he rati§p§g 4i2:0 may not al ways be fixed. That is, such ratio may
change b EW'9:2:0 and 4:0:2 dependi ng upon the respective line of a

field. : if§igally, on an odd line of a field, the ratio of Y:RY,
B-Y ng$&§é°4§§?§.é%§§the ot her hand, on an even line of the field, t he
rati o of N¥aARnXnBnYpMmY be 4:0:2. Thus, the ratio 4:2:0 and 4:0:2 is
dependent upon the respective |ine and provides an i ndi catjon or .

di fference beMwdentike beldandanhnsily readi apdi pefften in equipmentaighy 5
si gnal processing circuit,34-gg§ezﬂ SO perform addi ti onal processing, such

as that pertaffifng PBTHAME tion.

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 structure, header
structure and'table structure.

Types of tables -

Table type _ 1D




14 correction, -aperture correction; shading processing, and so forth. -
Under control of the nenory controller 28, the video .signal fromthe. .. .
caner.a-signal -processing cirrcuit 34 i's - supplied to the.i.mage.nenory 31 and.
then to.the DA converter 35 so as to. be converted-into analog- form..An - ...
anal og output signal fromthe D/ A converter 35 is supplied to-the video -
signal processing circuit 36. An outpyfy fromthe video signal processing
circuit 36 nmay be supplied through the Iiquid crystal driver 37 to the --
liquid display 3. Such liquid display 3 may be used as a view finder
during photographi ng. The.video signal processing circuit. 36 may .al so form
a conposite vidTU—3TgmaT‘TTUﬂTrhé‘Tétérvﬁﬁ““ﬁha 00 i gnal. Such conposite
signal may havel}a predetermned format, |such as th%t corresponding to an
NTSC (nati onal tel evision svstem-comyttleaforrat

Y ey—Ferrat-4 The conposite signal
may be out putt ddrdrmdt arabdeal og vi deo sijgmeh out putj term nal 38.

When the shutterf button 4 (Fig. 1) is pressed durin

Description table 11ih
Comment table }Zh
Copyright information 13h
Fable

.Disc ID table 24h
Image parameter ;able 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




récordrng, a video signal of an inage may be supplied to the inmage nenory
31. That is, the video signal supplied to the inage nenory 31 may be first
supplied to the imge conpression/expansion circuit 27 by way.of the CPU
bus 27. The. inmge conpression/expansion .circuit 27 is adapted to conpress
and expand a digital video signal in accordance with a JPEG technique,
wher ei n such JPEG conpression techni #& may involve DCT conversion and
vari abl e-1ength coding of the digital -video signal. The conpressed video
signal fromthe inmage 15

conpressi.on/ expansion circuit 27 nmay be supplied by way of the controller
28 to thE Tmage nenory, 31, . he conjjr essed video signal fromthe
i mage c ﬁﬁ?ﬁg?FBHyeiégﬁEW?ﬁﬁ?ﬂrcui1°§7 naynae further supplied to the
encoder Qéglérmanagneto-optical di sk drivel21 by way of the CPU

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



bus 24+and-interface 30. The encoder 57 is adapted to perform error -
correction coding, such as that in accordance with AC RC (Advanced Cross:
I'nt er| eaved Reed Sol onon Codi.ng),. and to.nbdul ate . the received signal in
accordance with a predeterm ned nodul ati,on. techni que, such-as a so-called
ei ght-to-fourteen nodul ati on techni que. An output of the encoder 57 is
supplied through the driver 58 to the magnetic head 54. The opti cal

pi ck-up 53 directs a | aser beanyontc?Qhe-nagnetoeoptjcal disk.51, and a -
maghetic field nodul ated by an output of the encoder 57 is applied to the
magnetic head 54. As a result, -a video signal in conpressed formnmay be

r ecor ded baekglreundgmes oz optThealnatirsit i®h, mode and' BGM Apedg sty VelMe a vi deo
signal to be_recorded on the magneto-optical disk 51 may be selectively
processe®i®dlay BErRRICNEPRLH (Her® §€ed or unconpressed form That is,

If it is desired ) Feffrfhfﬁké¥§§% 5%§%§%E¥%ggggs£g&g{e%ééfgvideo si gha

fromthe canera sign% pr oCESSI Ng Ci rcul t e provi o the
encoder 54, Acwey of the menory controller 28, the CPU bus 24 and the

interface 30 without being conpressed by the inage conpression/expansion
circuit 27. On the other hand, if it is desired to record a conpressed
video signal, the video signal fromthe canera signal processing circuit
34 may be provi dedAnooperational flow chart is provided in Fig. 1l4. 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
directory management file. A system controller contrxols the
optical pick-up so 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



16 the inmage conpression/-expansion circuit 27 so as t-o be conpressed
pri-or .to being supplied to the encoder 57, in a manner simlar to that
previously described. ..The routing of signals or selection, as to whether a.
vi deo signal to-be recorded.is compressed or not” may be controlled by the
CPU 23. Such sel-ection operation may be perforned by a sw tching device 99
which is controlled by the CPU 23. During recording, the video
signal stored in the image nenory-31 24 supplied to the DA converter 35 .
and an output therefromis supplied to the video signal processing circuit
36. An output of the video signal processing circuit -36 is-supplied '

through the |iqui dacrasiiglioflr t¥eh Sdrtént e pHHHdY aphed dmagel, Sphay 3. As a

result, the photographed inage is displayed on the liquid crystal display

3. 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 sigr;al from the
image memory 31 may.be compresnsed by the image
compression/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



As hereinafter nore fully described, the image 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. :
respectlvely supplied to the . patiern.data area and character data.area.- -
The pattern data and character data nmay be conbined with the | um nance
signal data and chromatic signal datag The video data incorporating the
pattern .data and the character data .may be displayed on-the liquid
crystal display 3 and recorded on the magnet o-optical disk 51.

Buring reproduction, an image to be reproduced is I dentified or

desi gnat eb‘“?ﬁﬂ d%ﬂé“%’ry Ble i ﬁBu%ﬂké?stQaPRmaéiﬁ’é‘h sigddpgnRFPERSS MR maY’

Opt ! g?” ag%? e%% or 7 er%é'gﬁﬁl ”g ?8 {l%%’t‘ggs! Sca‘%eccferaggor FeBofhEy 3™ aHpoe -

corrpressed video sigiaha, eBiRSENERE T ¥&m eam Rtia0Ralelel BBEPed "RY hite
retrieved fromthe magnet0-optical disk I n a manner

DRAM 42, such data may be acceesed 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.



.si:mlar to that previously described, such retrieved or reproduced signal
is supplied to the decoder 60 by way of the RF anplifier. 59 so as to be
décoded or -processed thereat. For _exanple,.such. processing nay involve.
dat a denodul ation, error correction, and.so forth. An-output of the -. -
decoder 60 is "supplied to the DRAM 42 by way of the interface 30 and the
CPU bus 24 and stored therein. Data ,gO0Mm the DRAM 42 is supplied to the

i mage -conpr essi.on/ expansion circuit 27 by way of the CPU bus- 24." The i nmage
conpr essi on/ expansi on circuit 27 expands the received JPEG conpressed

vi deo signal which ymay, be stqred in the ipage, renpry 31 under the control
of the menory contrﬁﬂIﬁﬂangPﬁa?ﬁem§YoF86t§fﬂe§4%igﬂﬁgaqr%ﬂnﬁ YL ARBE 2 eror y
31 is suppli . ernte 0 conver Is anal og

f or m whi CEH?%t%c%pk};P?ﬁ ?1%%2 Vit e(% g?ﬁggfg%r%lc%é;%ln%nci réc’:‘%?‘t lg%\geAn
output ohrhhe YosEPirhd W H'490eSSBDY,8bbCHIke DS b5 sdMPldLd Hpilkhe
liquid crystal display 3 by way of the liquid crystal driver 37. The video
si gnal pr eoesespgnds rtoithel Grumberf ofmefifeohpoei pixelaslein siNgSH imageng a
predeterm ned or NTSC format. Such conposite video signal nmay be outputted

at the an®t88esi gnal output termnal 38. The present electronic
still Canera may reﬁéﬁé&ég¥ﬂéﬂé 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.
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 bits 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



reproduce still image data and audi o data. Wien audio data is recorded, .
audi o signals are supplied through.the input term nal o

18" 45-to the-A/D converter 43 so-as . to be -converted.into-digital -form A
digital audi'o output signal framthe.A/D converter ‘43 is. - suppliedto the
audi 0 conpression/ expansion circuit 41 and conpressed thereat. The
conpressed audio data is once stored i2zy the DRAM 42, and then supplied to
the encoder 57 of the nagneto- -optical disk drive.-21 through the interface
30. After the encoder 57 executes error correction coding and nodul ati on,

the conpesaeit B Fdro edclNBEStAE EchB&RiRS signal crR andW8a aHgdbRadlpta is
repr oduced, conpressed audio data fromthe nmagneto-optical disk 51 is
r epr oduceelignrl I8 @houddabermnner sinilar to that previously described with

regard to the inage data. The reg;gduced conpressed audio data is supplied
to the decoder 60 by way68P ¥Xh&8Wr*a#h/4 f+ £145800abd&E0ded

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.



conpressed audi o signal fromthe decoder 60 is supplied by way.of the
interface 30 and the CPU bus 24 to the DRAM 42 .so as. to .be stored therein.-
Such stored audig-signal is SUppIied from.the. DRAM 42 to the audi:o
.conpreSS|on/expanS|on circuit 41 and expanded thereat.- The audio signhal is -
then supplied-to the DDA converter 44 and converted to anal og form and
outputted fromthe output term nal 28 : The met hod used for

conpressing and/or recording the audio stgnal may be simlar-to t hat -used
for conpressing and/or recordi ng nusical -type MD' s. Accordingly, a

nusi cal MD-nmay be Oné a&agbegthEOféhed£G§HK¥fbﬁnﬁﬂdyﬂct@&%kmgylM§v81517
wher eupon the present electronic still  camera may be used as a nusical M

pl ayer. pixels in a horizontal direction by 480 pixel®din a verticaBudi o

i nf ormati on correspondlng to video information
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 expreased 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 stofage
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
hlgh and pattern data areas PB1 to PB4 each having a size of 8
bits wide x 128 bitas 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 horizontal and vertical directions ﬁay be

represented as one gsample which is expreased with four bits. In



may be~recorded/reproduced to/fromthe recording nedium51 by wutilizing a-
predetermned file structure. Such file structure may provide a so-called
managenent ar ea wherein managenent data- may he: provided. for.-controlling -.-
predet er m ned operations. The .file structure.may furt-her. provide.a .
so-call ed programarea wherein data such as video and audi o data may be :
provided. Accordingly, by utilizing s4ch file structure,” the medium 51 nmay
have a- managenent. area-and a program area.- Details pertaining-to one type
of such file structure are presented below. File structure:

Fil e.nanes conformto Ms5-DOS format as shown bel ow.  PMF: nanagenent file
PVP; vi deidtifattd tuatdonpyie sherax in deld dABa thee stprage Asapec Ha £Hqyld

PMO oth Iyl PVA File PVA file used as audio data file-
File nangéeﬂﬁgﬁﬁﬁﬁfgﬁwﬁ This file nanme presents narration data

file (An audio data fid#G0r heBaBTbIxt 2 Yaflemhd Paas file).

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. Each 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.



The nnAnn neans nunber. The video imge file corresponding to

t he audi o data file is discrinmnated by the nunber (nnnnnn)

20. PVMA file Audio data file NRA nnnnn. PVA This file is mandatorily
read and written in equipnent which has a narration function.

The content of this file is free. nnnnn : nunber . NRB nhnnnn. PVA

This file is optical in equipnment which has a narration function. No
read .and wite function is allowed. Thgg ~content of this file is free.

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 or -
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



ninnn: number  NRC- NRGhannnn. PMA .  This fileis optional in equipnent

which has a narrati.on . .. function.. No.read and wite function is .
allowed. This file.: -  is _for. nul.ti-]ingual applications. . . ..nnnnn: .
nunber . .. MSCnnn. PNA file. . . This file in.a.BGWM.data file for slide
shows using multiple . . - .inages- - .nnn:nunber . See Fig. 11. for
illustration of a file structure, head%} structure and table structure.
Types-of tables - _-Table type. - . - o D : e

21 _ '

" color palette area CP, may be utilized to enable representation

of more colors.

Luminance data and chromatic data of a photogfaphed
image may be stored iﬁ and 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

an



Format ~table - ' 10h Description table ~- 11h Comment table

12h Copyright information . 13h table Disc LD table : . .24h .

| mage .paraneter table. 20h. . Record i nformati-on table-21h Cblor ' T
managenent . .- . . 22h paraneter ‘tabl e " Divided-picture .- 23h- ..
managenment’ table Camera.inforneti'on table 24h Scanner Infornatlon

25h table Appearance information’ 26h table Narration table

30h BGMtable - - . - .-31h 32~ : S S

‘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.



22 «Laboratory information 40h table Opti.onal table

90h
Format version File form Sort of file form - 20h : NR*nnnnn. PMVE file,
Narration data file. -~ 21h -MSCnnn.PMA file BGM.data file . -See Fig. -
12- " Field definitions—Mode— L . .. Audio node is
i ndi cat ed .n”m”m | _ :Mti e
Total -tine o I* ! ’ “""1”"””,"2 _ TfusSheetHasBeenReI second
AT il

—_—
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



Start -tine . Actual start time in 1/2 L. _
second units o . - Not deflned FFFFh Ef fective
tinme - B Actual start tjne t o.actual : : f-- -
end time in 4#2~Se€6ﬁd~UﬂTTET”__

ST [, “‘m@wﬁﬁ; s

QO her :-Reserved *Narfe’ ri bed by
Character ~ set co

addition to a narration node, other- nbdes are.al so avai |l abl e. For-

exanpl e, eownpresdddiBed datbaskhgr thedcomstesgmsti@ud ipadashsbobeher ovi ded.

Such node may be utilized for providing

23 back@rRAgRreRisiaceaTRE Sher 5ﬁpeﬁdmen%mdmsaw node may have sinilar

arrangenments or stgyctu&% tg il ust&gte an gxa le of a

direct ory struct ure. camera appara 8 accor 1ng o C , wherxein
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.



An operational flow chart is provided in Fig. 14. An explanation of such:
flow chart is provided.bel ow. If. a user wishes to reproduce a .
sti.ll -inmage; .t'he ~user.. .operates the operati.on key(s t he system :
accesses a U —TOC r'ucpr Tabte of Content.) infor rratron and rea&is t he -PI-G MD
as'a di rectory A system contmﬁlsheer the optical
pi ck-up so as t. 'ﬁgﬂﬂm#u"@l |mag Sdat a f| rratron dat a
file corresponding to themi ata file in t he

Pl Chnn( n- nnunber) directory data which is nana g t e |rrage data and
narration data. The Narration data file is managed by the PVA file of the
Pl Cannnn di r ect or y7dat aTheirchndra |lappgpe atasa atcbedi sg neo agkdinys .t welXnf i | e
of the PLChnnnn directory data. The systemcontroller controls the

di spl ay rﬁ?&n 1&5 ganagenent,| daca H‘@Wﬂﬂ ket FREPreesed nYideQ iand amddo jn
d e d _Ef
Norrat oA e Fapahaphl¥ wibifind (e Bife brCEhe  Comprdiadt dfie ang

di spl ay majgs, agtas to display a t|tIe corresponding to nane, data etc. in
accordance with Title and Character ldentification Code of the Narration

Table data. End oB.Fi | Bhé&tcamdrd eagpricatiiet m@toxrding 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.



24 . In addition to a currently photographed i mage, the present
digital type electronic still canera also enables characters (which may
indicate the current node of .operation, place and date of the photograph,
and -so forth) and patterns or ornanentatjons for' a frame of the display to
be displayed on the liquid crystal display 3 during recording. These
characters and fram ng and ornanental 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 respective region OfhisSBEH ARBef Rebl&d | mage

menory 31 other than the regions for |umnance and a of the
phot ogr aphed i mage. The origi nal i nhage mﬁﬁ be recﬂlﬂ M]‘ -
magnet o-opti cal disk 51 without the patterns and )

The present digital type electronic still camera.may record a photographed
image in a relatively large size or scale,

APPARATUS FOR RECORDING AND/OR REPRODUCING VIDEO ] !
AND AUDIO DATA

ARS T OF nIsc URE
A still image recording/reproducing apparatus for
recording and/or reprodu01ng still image data and audio data onto
and/or from a recording medium, such as a magneto-optical disk.
Characters and/or pattexrns may be provided with the still image.
Additionally, the still image may be modified and/or the size

‘thereof may be increased or decreased.

Flg 3



a-relratively small size or scale,- or a nodified form That is, the DRAM 42
may be utilized as a buffer menory when video signals.. and/or audio-signals.
are-recorded, or reproduced. ‘Such use of the DRAM 42 enables the size or
scal e of -an image to-be increased or- decreased-or. modi fied.. For. exanple;-
when it i's desired to enlarge an inage, the video signal of the photagraph
or image may be stored in.the image nmenory 31. The video.signal fromthe
i'mage nmenory 31 may be conpressed by Hh i mage conpressi on/ expansi on -
circuit 27, and stored in the DRAM 42. enl arge the inmage, data in the
DRAM 42 i s accessed, expanded in. the inmage conpressiop/expansion circuit

27. and stored in the 25 i mage
menory 31. As is to be appreciated, simlar nmocesayﬁg By be perforned
when it is desired to decrease or nodify an inpge. Purt her,
since the conpressed data may be, st or eges ta may be
accessed. through the DRAM 42 ins 7T
/--\-/ID
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~ through the magneto-optical disk 51. As a result, the processing speed may
be .increased. . As expl ai ned.above,.. patterns or.characters to be.

di splayed on.an |nage pl ane may be stored in a respective region or . . .
regi ons .of .t he.i.mage.menory 31 which are separate fromthose -for..l.uninance
and -chromatic data of the image (s). This-.-arrangenent is nore fully

descri bed  her ei nbel ow. A 4 megabyte. video RAM as shown in Fig.
4, may -be utilized as the inage nmenory-31l. Such video RAMis 512 bits"

wi de, 512 bits high and 16 bits thick. The data capacity of this inmage

memory 31 is as fol l ows; - 2/12 512 x 512 x 16 = 4,194,304 bits
Data storage within the i mage nenory 31 may be all ocated as shown in Fig.
5in which "Y' indicates the area for | um nance signal data, " C'

i ndi cates the area for chromatic signal data, "CG' indicates the area for
character data, "PAl" to "PA8" and "PB1" to "PB4" indicate areas for
pattern data, "CP" indicates a color palette area, and "R' indicates a
reserved area. The | um nance datj:é 320 bits wide (along a

hori zontal direction), 480 bits hi (gjong vertical directi.on) and 16
bits deep.
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26 < -~ An image plane may contai.n 640 pixels in a horizontal
di rection by 480 pixels in a vertical direction. Such inage plane contains .
640. x. 480 307, 200 plxels or sanples ThIS corresponds to the -nunber of
effectlve plxels in a NTSC i.mage pIane . .. . Consider the situat.ion
in which a lumnance data signal is quantlzed by a bits. In this
situation, the |um nance data ' signal -dgtgamay contain 640 x 480 x 8 =
2,457,600 bits. Accordingly, in this siI uatlon a-storage area havi ng a
capacity of at |east 2,457,600 BPts, such as that shown i-n Fig. 6A should

be used for the |um nance data sigpal. 2~ o B i1izing a video RAM
havi ng a depth of 16 bits js ﬂhe e nenor 31 tthe above-descri bed
2,457,600 bits of | um nangceSEgnal dqta gay | be stjoredl within an area Y
havi ng a w s R A RS S S
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sizzer*of 320 bits wide by 480 bits high as shown in Fig. 6B. (That is, 320
X 480 x 16 = 2,457,600 bi4s which equals the nunber of bits in the

| um nance signal data:) Therefore, the |um nance signal data
area Y having an area of (320 bits x 480 bits), as shown in Fig. 5, is
sufficirent for- storing the:lum nance signal data. . Wth regard

to the chromatic data, the chramatic d }fz-area Cis 160 bits wde (along a
hori zontal direction), 480 bits high fa ong a vertical direction) and 16
bits deep, as showmn in Fig. 5 Mre specifically, chromatic signals CR and
CB each may have approxi mately «the a nt of information or data as
conpared to the | um nance signal nH§?° Acgor di ngly, the storage

27 capacity for each of the chro ‘c signal CR and the chromatic signal
CB shoul d be: (640 x 480 x 8)/4 = 614,400 bits

—7
16

512

Fig. &
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As a:result, the total storage capacity for the chromatic signals CR and
CB shoul d be 1,228,800 bhits. . Thus, the chromatic.data area C
shoul d have a storage area . of 160 bite wi de by 480 bhi.te high when a video
RAM having ‘a depth of, 16 bits is utilized,  such as shown in Fi g:. S - Such
size storage area may acconnDdate : .. 160 x 480 x 16 .
1,228,800 bits. ~ Therefore, the chromatic signal data area C
having an- area.of. (160 bits x 480.mt§912as shownin Fig. 5, is sufficient:
for storing the chromatic signal data. The sum of the |um nance
signal data area Y and the chromatic signal data area Cis (480 x 480). On
the ot her hand, the area of the video RAM of Fig. 4 is (512 x 512).

Accordingly, a L-shaped area ng a thicknes f 32 bi n both the
hori zontal and verti f rect is still avaF §B L- shaped area
may be used for the n da a areas PAl to A8 nd P o PB4, and

character data area 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 PIE 5.

Accordingly, the charactersgata area CG has a dfroragéd ity of
: o
l .
3 16
41 ' 4810

Fig. 7

f— 1 50 o
-
, 16
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480




32 x+256 x 16 = 131,072 bits. 28
One image plane for display of characters .nmay have 512 . pixels in a

hori zontal . di.rection by.480 pixels in a vertical direction as shown in
Fig. 8A. . For display.of a character,..assunme t-hat four sanples in the- - -
hori zontal "and vertical ‘di.rections may be represented as one sanpl e -and
expressed with two bits. In this md¢¥§|on as shown in Fig. 8B, the
storage tcapacity shoul d be as foltlows: - (512/2) x (480/2) -x
2 = 122,880 bhits Thus, since the all ocated storage area CG has a
storage capacity larger than the needed st or C|ty (j.e., 131,072
bits is larger than 122,880 bits), the charac?gﬁ)ggta area [CG having an
area of (32 bits x 256 bits) when USgd(W th—a video RAM—tavi ng a depth of
16 bits, as shown in Figs. 5 and 8C,|i$ sufficient for storlng t he

- character data. __
Fig. 8A

480 PI1XELS

512

-

16

Fig. 8C

256




W-th-regard to the pattern data area, pattern data areas PAl to PAS each
having a size of 64 bits wide x 32 bits high and pattern data areas PB1 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. 5. - . An imge plane of-:
pattern data may have 640 pixels in a horizontal direction and 512 pixels
in a vertical direction as shown in Riyg2 9A. This is slightly larger than
thé i mage plane for character data. -For display of a pattern, assune that
four sanples in the horizontal and vertical directions may be represented
an one sanple which is expressed with four bits. In

29 this situation, as shown in Fig. bfr—T+mﬁ@M%X%@ "ity shoul d be
as follows; ' (640/2) x(512[2) x-4-= 327 680 hits

Fig. 9A

512PIXELS

SERE . S

32t 256 32 |

Al ' 32

Flg 9C ..... :i _________
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Each i rrage pl ane of pattern data may be processed so as to have

hori zontal |y di.vided 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

A, A2, AB,_IVAB 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 A, A2, A3,...A8

shoul d have a storage capacity of: 8712 256 x 32 x 4 =
32,768 bits and each of the areas Bl_and B2 shoul.d have a storage capacity
of : 32 x 256 x 4 = 32,768 bits Each of the
areas Al, A2, A3,...A8 may utili area ng a size of 64 bits w de
by 32 bits high when allocated IﬁE%ﬂgyldeO aving 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. Each of the areas Bl and B2 may utilize
two areas each having a size of 8 bits wide by 128 bits hi gh when
allocated in a video, RAM having a depth of 16 bits., That is, each such

si ze enabl es B X 6 = a‘3ﬂ8'brr32§%*be—sTanwj t herein.
Therefore, pattern f AR T—A2T n
] 32 7
4 1 4

256 ' E .

Fig. 108
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mey ~be<al | ocated respectively to the pattern data areas PAl, PA2, PA3,

.. PAB each having a size of (32 x 64) as shown in Fig. 5. . _ :

30 Data .of the area Bl nmay be allocated to the pattern data areas = PB2
and PB4 each having a size of (8-x 1)8),. .and data of the area B2 may be
all ocated to the pattern data areas PB1 and PB3 each having a size of (8 x
128) - The pattern data area descri bed above with reference to
Fig. 9A has a size of 640 pixels w de ?¥_512 pi xel s high. In a NTSC inmge
pl ane, the nunber of effective vertical *fines or pi xel s is 480 and the
nunber of effective horizontal lines or pixels is 512. In 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

t he

Table [D
Format Table _
/ . Nzxt Table Pointe:
Header Table 1 Tzble Data
' (=1 Bytes)
Blank Data
(resecved) Table 2
Main Data
(Avd:s Angio —~— - |
Yideo dota) -7 Elank Darta
—— — (n ByteS)
g -
(reserved)
Table N

FiG. 11



pat terii data areas PAl, PA2, PA3. ...PA8. of (32 x 64 x 16) are needed.
Accordingly, one half of the area PA8 is unused. On the other

hand, in an inage plane of a PAL (pulse alternation by.line) system the

nunber of effective vertical Ilines (pixels) is 512 and the nunber of
effective horizontal Ilines (pixels) is 512. In this situation, the storage
capacity should be as foll ows: 10/12 512 x 512 = 262, 144

bits. Since 262,144 / (32 x 64 x 16) 8 (areas), the capacity of the

ei ght pattern data areasgfaihLPAz PA3.. .PA8 of (32 x 64 x 16) are

sufficient.\ar ra_l() Racter data using two bits, only four colors
may be represented. For pattern data using four bits,

; onIy 16 colors may
gi reprenented. A col or palette, which may be ctggﬁmss ﬁbﬁ

B 1
Table ID
Next Table Pointer (ump o m+n bytes)| 1
Reserved 1
‘Mode ' 1
Copy right/ Editing right 1
Reserved 1
Total time 2
Strat Time | )

FIG. 12
Effective _ )
Time
Reserved ,
Chracter Identification Code 1
Title | | a0
— - j::
— g ANK DATA  —
’ L+m+n+l
Table ID L+m+n+2




coloi “pal ette area CP, may be utilized to enable representation of nore
col ors. Lum nance data and chromatic data of a phot ographed

image may be stored in and then read out fromthe |um nance data area Y
and the chromatic data area C of the inage nenory 31. Wen incorporation
of characters or patterns into the i M¢g&2is desired, character data stored
in the character data area CG or ppeltesn data stored in the pattern data
areas PAl, PA2, PA3, ... and PBl to PR4 are conbined together by utilizing
a m croprogram Thus, since the present apparatus includes a
vi deo conpressing/ expanding circuit for conpressing/expanding video data
and an audi o conpressi ng/ expangi ng_cj i or conpressi ng/ expandi ng audi o
data, the present apparatus ngg“xgﬁ%§h§%g§1p§ﬁyﬂﬁﬂbgcbﬁ?ﬂugnstiII i mage and

audi o data. Furt HBr folldyinglis dni ckiiglcdr RAMG Sucd@mMoON buf fer menory for
both video and audio data, proceesing speed may be increased and the size

or conplexity of th&lGj f @VbhINF, @8grced. Furt hernore, character data
and/ or pattern data nmay be a VoIDX. #px data and the conbi ned Agl,ata may
be recorded. Since such charpcter data and the pattern data be stored
in an inmage nmenory along wit T-rrrégow nelm:mlamdfmhr/oﬁﬁt lt“) data, an
increase in the hardware / PIDX000.PMX ¥
// s PSNODOOO) PMP

PHPOO0OO, PMP

NRAOOQOQ:PMA, | -
PSNOCOO1L. PMP
PHWOOOO1. PMP
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ot .nunber of el ements may be avoi ded. Al t hough the present
canera was descri bed as being used with a nagneto-optical recording disk,
the present invention is not so limted. Instead, other types of recording
medi um such 32 as magnetic tape
sem conductors, menory devices and {hgjike, may be utilized.

Al t hough a preferred enbodi nent. of the present invention and nodifications

t hereof have been de$m—b'eﬂ—r'n—del?r1‘—hﬁ“[)ei n, it is to be understood that
this invention is not |inmitedt@ this enpodi ment and nodifications, and
that other nodifications and yariattons may be affected by one skilled in

the art without departing fromthe spirit and scope of the invention as
def | ned by the appended c&a{ror‘r:s: cing

Bxxeactien PIC-MD
(Root Direcxy) in sccordance
with the U-TOC information

no

rewiving DSN nnnnn.PM? file
& NRA, nann PMA file
in aceocdance with mb-directory

Reffeing to the PMP Table
to the
DSN snann PMP fil=

FI1G. 14

Access o the
RSN annnn.PMP file
basad upon PMP whle data

Decoding to the still video dsta
cerresponding to the
DSN nnann PMP file

Retfering w the NRA Tatile
comrespanding o the
NRA nnann PMA file

Access to the
NRA anannn. PMA file
based upon NRA Trhie daza

Decoding 1o compressed a.udm

| 4 corresponding to.the
o \IRA nnnnn.P\lfA file™ |,

vy o] ~Z i '
[TJ“.. - T - A
nntmazannmmﬂ




33" ' _Qai ai ns: A canera apparatus for recordl ng anglﬁ,t dj"}
‘an

. 1.
reprodum ng | ‘B ']_m\cj w’p%ﬁl aving -an i mage capture and displ ay A1)

5 “an i mag Ag—amd. gt ori ng neans, the inmage capture © and

di spl ay neans uorrprl a{ln,g 8. | video entry neans for introducing

vi deo dat a; 4N R g rrermry cog%rol | ed by a nenory controller
for st pbr ng t he vide ala as ntroduced, or captured, 10 by
t he video enjry means; and, a display neans coupled to the
menory contrgller for tepr oduci ng;—or—ei-splaying, the video data from
t he i mage nmenory, opti onal |y a mm I ntroduced, or
captured; 15 and in which the "mmm%,m and storing neans
conprises a bus to m/m ch are coupled;™ ¢ sCOHPr essi on/ expansi on
means for conpr essF expandl ng video dat a; a video

menory devi ce for storl n congressed vi deo_ 20 € toda%t as a: l:()iuffe
menory during procéssi ngPhfaPRER APPITAERFHTUS SPERF %ﬁé‘l fretfffoducing

recordi ng means fowu‘deooddta],g hawimg esrs cshagrdcapture andodpsplayetesndeandlat a -
on a recordin rred q,!gnt fRLI f LBe i.énage
% sp agg n%rocessmg "and. @%o%ﬂ ans, k| flagel chBfu

capture and 2 he menor’y cohtroll
can pass unconpr essad dlsplasr/|1ft?é95d€m%?1ti(§19ﬁe bus elther for recording |n

unconpr essed for mﬁlaebhenfﬁﬁQ{edhag,fwdldtﬁbaﬁciﬁ vdQepr @ssaon, in
whi ch case the unconpress

d
conpr essi on/ expansi on mfahsT 4R %ﬁ?fé’ggm ’fcf?nlele\% 52@%&?&3’ anépﬁ&%% e a

a buffer before beistgpriegothkedideot $ats ¢soidi hy introduced, or captured:
10 by the video entry means; and,

a display means coupled to the memory controller for
reproducing, or displaying, the video data from the image
memory, optionally at the time it is introduced, orx
captured;

15 and in which the image processing and storing means
comprises a bus to which are coupled;
compression/expansion means for compressing or
expanding video data:

a video memory device for storing compressed video

20 data to act as a buffer memory during processing by the
compression/expansion means; '

recording means for recording compressed and
unconpressed video data on a recording medium:; and,

the memory controller of the image capture and

25 display means:

. in which the memory controller can pass uncompressed
video data to the bus either for recording in uncompressed
form on the recording medium or for compression, in which
case the uncompressed video data is compressed by the

30 compression/expansion means and stored in the video memory
device as a buffer before being recorded on the recording

medium.
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~ medi um . 34 2. A caner a
~apparatus according to claim1, in which video data camm bereproduced

et reermressed e oot G SRAIAIRAE = o

reproduction, 5 or by readi ng conpressed vi deo détaLfr6n1Th€ recordi ng
medium storing it in the video nenory d®%ice, expanding the data
stored in the video nenory device using the - - conpression/expansion
neans and passing the expafRREFayRERIratus ageerding tReChadbrly dBnvR¥th er for

reproduction. 10 vidéb datd EaiMHed rappodwdeis byCeeddlingd uhGokpPédBell iddo I N
whi ch the video nqur q§V|c is a 4 megabyi.e videp Random. . Access
TenDry (RAM | i3 Fron” Eg ordborgahy e m, o8 Br o, S8 LRI SRR Yo ch
an i mage corr espdissgng ol t drwp ths seemaiyl contizd bl egafoberdproduatiloa; ged,
decr eased or difi : | presaed ' ' i:n _the
PR e N e B o
devi ce using the : . *Ba al e, &#€e or
m;di fy t he f?th@%&dkﬁ@rédfﬁ@etnédvj:&&shﬁgofiﬂfﬂq&ﬁ@eeaSﬁdgdﬂiea to 20
the nmenory contro [ ¥ i ' AVA S A

Caer s apbar of us aceomasspRrSftanloh Sed P ARAERR o the erpadied Raeo

correspondi ng to a $atRyda Shpememiny godtroller faocrenepsycsionpdified is
.stored in the image nenory, .

10 3. A camera apparatus according to claim 1 or 2, in
which the video memory device is a 4 megabyte video Random
Access memory (RAM).

4. A camera apparatus according to claim 2 in which an
image corresponding to compressed video data can be

15 enlarged, decreased or modified by storing the compressed
video data in the video memory device, processing the data
stored in the video memory device using the
compression/expansion means to enlarge, decrease or modify
the corresponding image and passing the processed data to

20 the memory controller for storage in the image memory.

- 5. A camera apparatus according to claim 4, in which
video data corresponding to a image to be enlarged,
decreased or'modified is stored in the image memory,
compressed by the compression/expansion means and stored

25 in the video memory device for processing.

6. A camera apparatus accorxding to any preceding claim,
further comprising;
audio entry means for introducing, or capturing,
audio data; .
30 audic compression/expansion means for compressing the

audio data; and
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conpressed by the conpression/expansi on neans and stored 25 I n the video
nenory device for processing. 6. ‘A canera apparatus according to
any preceding claim - further conprising;, audi o entry ‘means
for introducing, or capturing, audi o data; ‘
conpr essi on/ expansi on neans for corrpresmgg t he !l!llﬂu !Bﬂ HE 'Iand

35 audi o nenory neans for- storing thew

data; in which introduced, or captured, audi o data can be conpr essed
and stored in the audio 0Sm f f e i.ng rded
on the recordi ng nedi um gﬁggﬂfne@;@y %a%sgégfasgg%ia a?‘ﬁg é %%ea ?ﬁgf aim
6, in which r egatdedn sbiphctniupdugedo Aarcartarede amlag da‘@anqaﬁebe

recordi ng.medi um angdg ﬁ_rs%fw anah@ccmral Qn”@!‘i@ra‘ﬁdﬁsaﬂ&n&ﬁ( deans aPW fer
bef ore bei ng expanded ess%‘gn/e i on _nmeans for

reproduction. 10 PUEEEE beﬁ°€ﬁn‘é?’é‘gaﬁ§§f’ﬁ 28| B or 7 in
whi ch the recor di ng medi um has a managenent area and a program

area, the conpgessed vi dﬁocmaaagg @@a%%beaiﬁge%r elsgmhs, ol BnibR

program area and file management mana |ﬁg corrpr essed
vi deo and audi o dat BSERFIR{r EOBPERRFE, apfito dpta fERFe med frem th

recording medium and stored in the audio memory means as a
buffer before being expanded by the audio

compression/expansion means for reproduction.

10 8. A camera apparatus according to claim 6 Jr 7 in which
the recording medium has a management area and a program
area, the compressed video and audio data being recorded
in the program area and file management data for managing
the compressed video and audio data being recorded in the

15 management area.

9. A camera apparatus according to claim 8, in which the
file management data manages the compressed video and
audio data in accordance with a file name of the

compressed video and audio data.

20 10. The camera apparatus according to claim 8, further
comprising reprodﬁcing 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.

25 11. A camera apparatus according to 6 or 7, in which the
video memory means and the audio memory means use a common
buffer memory for video data and audio data.
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9.. A canera apparatus according to claima8, in which the file
managenent data manages the conpressed video and audio datain

accordance with a file name of the conpresstﬂﬂ"lﬂﬂﬂ;lﬂﬂﬂll' ﬂlf) dat a.
20 10. The canera apparatus according to clai

conpri si'ng .reproduci ng control means for ontrolllng reprodu0|ng
nmeans so as to access the conpressed Vldg§ dat a area bef ore accessing
t he conpressed audi 0 data area in accordance with the file managemnent

data. 25 11. 32A CANBhfe ARPhALAIGIACRRLINNG o Glaim 711, Mnvwhebht he

vi deo nenory means,and the 0_nenor a er
menory for video &88a® W%%&?Se’aﬁemuxl I ldon "2 SRR emozy bl

36 12. A daneh ictamoapaessedotidedi dgta,o ceppressed apdigndata. t he

conmon- buf fer Y rhStér (RRAOMMEGRATErAPaRE Y R B stored Anwhifferent
conpr essed V|deo ata, conpressed audi o data, charact er- data -and

pattern dataSmay BEPSFHEREIORSHifferent 5 menory regions. 13. A
camera apparatus according to claim1l1l or 12, in whi ch t he comon

buffer menmory is 6134 TRIARXL L RMeratus accolding €ABeanappagatizs agcor ding
to any preceding cla

wh:.clr1n the common buffer memory is a 4 megabyte RAM.

14. A camera apparatus according to any preceding' clain,
in which the compressed video data is compressed according
10 to a JPEG format.

15. A camera apparatus according to claim 6 or 7 in which
the compressed audio data is compressed according to an
ATRAC (Adaptive Transform Acoustic Coding) format.




in which the conpressed video data is conpressed according 10 to a JPEG

f or mat-. -15. A canera apparatus according to claim6 or 7 in which
t he conpressed audi o data is conpressed according to an ~ ATRAC
(Adaptive. Transf orm Acoustic Codi ng) format.

37

APPARATUS FOR RECORDING AND/OR REPRODUCING VIDEO
AND AUDIO DATA

ABSTRACT
A still image recording/reproducing apparatus for
recording and/or reproducing still image data and audio data onto
and/oxr from a recording medium, such as a magneto-optical disk.'
Characters and/or patterxrns may be provided witﬂ the still image.
Additionally, the still image may be modified and/or the asize

‘thereof may be increased or decreased.

Figure 3




