1 DESCRIPTION Data Recording Method, Data Recording Apparatus
and Image Pick-Up Apparatus Technical Field The present invention
relates to a data recording method, a data recording apparatus and an
image pick-up apparatus which are adapted for recording data with
respect to recording medium, e.g., DVD (Digital Versatile Disc), etc. This
Application claims priority of Japanese Patent Application No.
2004-377558, filed on December 27, 2004, the entirety of which is
incorporated by reference helk&ii ERERIBUMY Art Hitherto, as an
apparatus for recording recorded pictures of television broadcast and/or

Datah®egmihed iMadesd inplage RbvisieRdapassaraes thare I@ﬁ@fg@eplickml}p
DVD recorders using, as recording medium, DVD (Digital Versatile Disc)
Ap gecording/reproducing type capable recording/reproducing data.
e recording/reproducing type DVD is an optical disc having dimensions
in which the diameter is caused to be 12 cm and the thickness is caused
to be 1.2 mm and having recording capacity of 4.7 G bytes at one side

surface.
Technical Field

The present invention relates to a data recording method, a data
recording apparatus and an image pick-up apparatus which are adapted for
recording data with respect to recording medium, e.g., DVD (Digital Versatile
Disc), etc.

This Application claims priority of Japanese Patent Application No.
2004-377558, filed on December 27, 2004, the entirety of which is

incorporated by reference herein.

Background Art

Hitherto, as an apparatus for recording recorded pictures of television
broadcast and/or photographed images, in place of video tape recorder, there
are used DVD recorders using, as recording medinm, DVD (Digital Versatile
Disc) of the recording/reproducing type capable recording/reproducing data.
The recording/reproducing type DVD is an optical disc having dimensions in
which the diameter is caused to be 12 cm and the thickness is caused to be 1.2

mm and having recording capacity of 4.7 G bytes at one side surface.



2 As the recording/reproducing type DVD, there are proposed five kinds

of formats of DVD-R, DVD-RW, DVD+RW, DVD+R and DVD-RAM

including both the write-once type D\$D capable of performing only one
recording operation of data and the rewrite type DVD capable of

re-recording data. These formats are proposed from "DVD Forum" which

is the civil standardization organization and "DVD+RW Alliance" which is
civil standardization organization different from the DVD Forum. DVD-R

and B\Bhrgeovdingtepsagpeioptivped3y Exptiseafreprigrosed finty kinds
once write operation of data. DVD-R is an optical disc in accordance with
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accordance with the format propsed by DVD+RW Alliance. DVD-RW and

. + ral ti rewyitahl ical dis¢s capable of re-recording
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DYD-VIDEO) prescribed by the "DVD Forum" is taken. Even in_the case _
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can be reproduced. The DVD-RW is an optical disc in accordance with
datghelibaseatipropaisedisy tireyel Ftiom, 4DV De E DR W/isieh aptidal civil

disc in accordance with the format proposed by the DVD+RW Alliance.
starkhe MDRAN g anieutibable gaticabyiss IR §fOrRIASRREMAYRIE] is civil
standardization organization different from the DVD Forum.

DVD-R and DVD+R are write once type optical disc capable of
performing only once write operation of data. DVD-R is an optical disc in
accordance with the format proposed by the DVD Forum, and DVD+R is an
optical disc in accordance with the format propsed by DVD+RW Alliance.

DVD-RW and DVD+RW are plural times rewritable optical discs
capable of re-recording data in which format compatibility with reproduction
only DVD (DVD-VIDEO) prescribed by the “DVD Forum” is taken. Even in
the case of conventional reproduction only DVD player, DVD-RW and
DVD+RW can be reproduced. The DVD—RW is an optical disc in accordance
with the format proposed by the DVD Forum, and the DVD+RW is an optical
disc in accordance with the format proposed by the DVD+RW Alliance.

The DVD-RAM is a rewritable optical disc in a form accommodated

within cartridge, and having low compatibility with the DVD-VIDEQ. The

DVD-RAM is an optical disc having format greatly different from those of



within cartridge, and having low compatibility with the DVD-VIDEO. The
DVD-RAM is an optical disc having format greatly different from those of 3
other DVDs. The DVD-RAM is an optical disc proposed by the DVD
Forum. In addition, in the DVD-VIDEO standard proposed by the DVD
Forum, unit called "title" is prescribed as data unit. The "title" prescribed
by this standard is the concept indicating reproduction unit of one
contents, e.g., one screen achievement of cinema (movie) or one work of
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as 99 titles can be recorded with respect to one DVD disc (e.g., see
Japahesaddatien, Applitati iVINVDDBON a2 RAB 17823 b lisatigy- DVD

Disclosure of the Invention Problems to be solved by the invention
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recording medium, there Is a me inw e recording are
. divided or separated depending upon its use purpose to properly use

L AR G e e e e g St

picture (image) and still picture (image) with respect to a recording
ONEREERGH BELLEYE Ramt<rh einaamn, (B1eyitheve tnenvivledfamasioratnmasic.

shown in FIG. 1, to record moving picture into recording area A and to
In tleedDdVdDH PHDESIntandeeditgigreagported that as far as 99 titles can be
recorded with respect to one DVD disc (e.g., see Japanese Patent Application

Laid Open No. 2004-318923 publication).

Disclosure of the Invention
Problems to be solved by the invention

Meanwhile, in the case of recording data with respect to an optical
recording medium, there is a method in which the recording area is divided or
separated depending upon its use purpose to properly use respective divided
areas. For example, in the case of recording moving picture (image) and still
picture (image) with respect to a recording medium by, e.g., camera system,
etc., there is employed an approach, as shown in FIG. 1, to record moving
picture into recording area A and to record still picture into recording area B,
thereby making it possible to separately handle respective data different in use
purpose. In such a recording method, the boundary position between the

recording area A and the recording area B is pointed out by pointer Po



thereby making it possible to separately handle respective data different in
use purpose. In such a recording method, the boundary position between
the recording area A and the recording area B is pointed out by pointer
Po 4 described in the management area existing except for the recording
areas (hereinafter this pointer will #e referred to as boundary pointer Po).
Here, in the conventional recording method, value of the boundary pointer
Po which points out or indicates the boundary between the recording area

A and the recording area B is fixed at a value deS|g ated at the time of
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certain kind data b is recorded into the recording area B so that the
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sufficiently exists in the recording area A for recording other kind data a, it
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in the conventional recording method, there takes place the problem that
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medium cannot be effective gf utilized dependlng é)on what intention_ user
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may provide a data recording method, a data recording apparatus and an
initialization of recording medium. For this reason, in the case where, e.g.,

certain kind data b is recorded into the recording area B so that the recording
area B has been completely used, even if empty area sufficiently exists in the
recording area A for recording other kind data a, it is impossible to record data
b in a manner beyond than that. As a result, in the conventional recording
method, there takes place the problem that utilization ratio of respective data
would be fixed with respect to users who utilize recording media so that the
recording area of the recording medium cannot be effectively utilized
depending upon what intention user has.

In view of the problems as described above, example embodiments
may provide a data recording method, a data recording apparatus and an
image pick-up apparatus in which, in performing data recording while
properly using respective two divided recording areas in accordance with kind

of data to be recorded, those divided two areas can be effectively utilized.

In accordance with a first aspect of the present invention, there is



image pick-up apparatus in which, in performing data recording while
properly using respective two divided recording areas in accordance with
kind of data to be recorded, those divided two areas can be effectively
utilized. In accordance with a first aspect of the present invention, there is
4a provided a data recording method of performing data recording while
properly using at least two respectﬂﬁb divided recording areas on an
optical recording medium in accordance with different kinds of data to be
recorded, wherein in a case where it is detected that recording capacity of
a first recording area has become equal to zero, a second area having a
remaining capacity is assigned to the first area where the remaining
provodgahcity dets besmndinguahedhzedo o tiperdbyrmxiendidte firstardany while
allow occupation ratio of the respective areas to be variable to separately
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performed from a leading position of a boundary between the first and

second areas_after the first.area is extended. 5 | cordan itha,
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apparatus adapted for performing data recording while properly using at
recorggsh Wb eraiseit e @iviiudiesedigingletected that recording capacity of a

first recording area has become equal to zero, a second area having a
remaining capacity is assigned to the first area where the remaining
capacity has become equal to zero to thereby extend the first area to allow
occupation ratio of the respective areas to be variable to separately record
the different kinds of data; and wherein a recording operation is performed
from a leading position of a boundary between the first and second areas

after the first area is extended.



areas on an optical recording medium in accordance with different kinds of
data to be recorded, the data recording apparatus comprising area
management means for performing management of remaining capacities
of the respective recording areas, whereby in a case where it is detected
that remaining capacity of a first re%ordlng area has become equal to
zero, a second area having a remaining capacity is assigned to the first
area Where the remaining capacity has become equal to zero to thereb
exteHY Bseordangedvith |Mﬁ‘6@&é)ésﬁ@ﬁ% & dhthpresprictivandas ghere
be variable, wherein the apparatus performs management of remaining

is mapadids af tetaespestive pecapgiagausaadypisihgfibe aedorming data
management means to perform data recording while properly using the
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recorded; and wherein a recording operation is rformed from a leading
osition of ndarx etween the first and cond ar ?.ger th flr& £
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invention, there is prowded an image pick-up apparatus comprising
dataederdhfy TrRearsiaey réberdftaoirsardopacAPREsAIY m@mpmsmg area
moving picture video signal and a still picture video signal which are

marpigeinedtyinagdpighenfomeapsniteagesrginoinaanaiedmpiaipacities of
management means for
the respective recording areas, whereby in a case where it is detected that
remaining capacity of a first recording area has become equal to zero, a
second area having a remaining capacity is assigned to the first area where
the remaining capacity has become equal to zero to thereby extend the first
area to allow occupation ratio of the respective areas to be variable,
wherein the apparatus performs management of remaining capacities of the
respective recording areas by using the area management means to perform
data recording while properly using the respective recording areas in
accordance with the kind of data to be recorded; and wherein a recording

operation is performed from a leading position of a boundary between the

first and second areas after the first area is extended.



performing management of remaining capacities of at least two respective
divided recording areas on the optical recording medium, whereby in the
case where it is detected that remaining capacity of a first recording area
has become equal to zero, the areg management means serves to assign
a second area having a remaining capacity to the first area where the
remaining capacity has become equal to zero to thereby extend the first
area to allow occupation ratio of the respective areas to be variable,

whéreiscthisrdppasaivisiperiime mperpeimenkopreseaining satadiliesat is
the respective recording areas by the area management means to record,
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different recording areas on the optical recording medium; and wherein
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] between th_e first and s‘econd- areas aft.er the first area is ext_ended. Ir_1
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between respective two divided recording areas on the optical 6a

meanSCOMING&edilifgs fesanded Hpiasi managamaisaRseePeatie for
recording areas to extend the area by change of the boundary pointer.
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divided recording areas on the optical recording medium, whereby in the
case where it is detected that remaining capacity of a first recording area
has become equal to zero, the area management means serves to assign a
second area having a remaining capacity to the first area where the
remaining capacity has become equal to zero to thereby extend the first
area to allow occupation ratio of the respective areas to be variable,
wherein the apparatus performs management of remaining capacities of the
respective recording areas by the area management means to record, by the
recording means, the moving picture video signal and the still picture video
signal which are obtained by the image pick-up means into different
recording areas on the optical recording medium; and wherein a recording
operation is performed from a leading position of a boundary between the

first and second areas after the first area is extended.

In example embodiments, e.g., boundary pointer indicating the

boundary between respective two divided recording areas on the optical



predetermined area from the innermost circumference 7 and within a
predetermined area from the outermost circumference of the optical
recording medium in the process of initialization of the optical recording
medium, data recording onto the optical recording medium and taking-out
of the optical recording medium, gtgas corresponding thereto are caused
to undergo padding. In example embodiments, recording areas on the
recording medium are formed in different areas every data kind, thereby
making it possible to collectively handle data of the same system.
Further, occupation ratio of the respective areas is caused to be variable,
recordis@upediking i Jesamied iptopsiy wsansgenmsatinycn sxsspates the
with request from user. Thus, the recording areas can be effectively
recordiiliz agdeds adeitionditibhareassywdieneca nfotheUbiacesdaxi slokitiein a
predetermined area from the innermost circumference and within a
ProgiyRIVard aled omHBCAIIer AR AU TN ORI ithin a
recording medium in the process of initialization ot the optical recording
medium, data recording .onto the gptical regcording medium and taking-out
prede&?%%‘?ﬂi@é?ar [ ﬁ{gqu?ﬁr@géc'&mfgg%?ﬁ ing thereto are caused
to undergo padding, thereby making it possible to produce (manufacture)
optical recording



media having high compatibility with respect to widely used optical
recording medium reproducing apparatuses. Still further practical merits 8
obtained by example embodiments will become more apparent from the
embodiments which will be explained below with reference to the attached
drawings. Brief Description of the Dfawings FIG. 1 is a view showing, in a
model form, recording area of optical recording medium adapted so that
recording area of the recording medium is divided to record moving
picture and still picture into different recording areas. FIG. 2 is a block

diagram showing the.configuratign of an image pickup.apparatus to which
and AR e o, e R P e
.recording areas of optical, recording medium used in the image pick-up
optigipaesREdings mediund s he pEoeeshowinitiatiresion plodbesingtigal
optical recording medium used in the image pick-up apparatus. FIGS. 5A
recotdibg arediaws stmwingemdingingbdeia, takinglovtadrdéegrainglium and
medium and finalize processing in the image pick-up apparatus.
taking-out of the optical recording medium, areas corresponding thereto are
caused to undergo padding.

In example embodiments, recording areas on the recording medium
are formed in different areas every data kind, thereby making it possible to
collectively handle data of the same system. Further, occupation ratio of the
respective areas is caused to be variable, thereby making it possible to
properly use areas flexibly in accordance with request from user. Thus, the
recording areas can be effectively utilized.

In addition, in the case where mirror surfaces exist within a
predetermined area from the innermost circumference and within a
predetermined area from the outermost circumference of the optical recording
medium in the process of initialization of the optical recording medium, data
recording onto the optical recording medium and taking-out of the optical
recording medium, areas corresponding thereto are caused to undergo
padding, thereby making it possible to produce (manufacture) optical recording
media having high compatibility with respect to widely used optical recording

medium reproducing apparatuses.

Still further practical merits



FIGS. 6A to 6C are views showing extension processing of still picture
recording area on recording medium used in the image pick-up

apparatus. FIGS. 7A to 7C are views showing extension processing of still
9 picture recording area on recording medium used in the image pick-up
apparatus. FIG. 8 is a flowchart sh&ving the procedure of recording
operation of moving picture and still picture in the image pick-up
apparatus. FIG. 9 is a view showing another example of extension
processing of still picture recording area on recording medium used in the

obtalf@debpickxapnplp¥ialbisdmfenid ivialview shaWiRGRIOsppaRGIOfrom the

calculating remaining capacity of still picture recording area on recording
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described in detail with reference to the attached drawings. It should be

draViO@3 that it is a matter of course that the present invention is not limited
to examples described below, but modification or changes may be made
as occasion demands within the

Brief Description of the Drawings

FIG. 1 is a view showing, in a model form, recording area of optical
recording medium adapted so that recording area of the recording medium is
divided to record moving picture and still picture into different recording
areas.

FIG. 2 is a block diagram showing the configuration of an image
pickup apparatus to which the present invention is applied.

FIG. 3 is a view showing, in a model form, recording areas of optical
recording medium used in the image pick-up apparatus.

FIGS. 4A and 4B are views showing initialization processing of
optical recording medium used in the image pick-up apparatus.

FIGS. 5A to 5C are views showing recording of data, taking-out of
recording medium and finalize processing in the image pick-up apparatus.

FIGS. 6A to 6C are views showing extension processing of still
picture recording area on recording medium used in the image pick-up
apparatus.

FIGS. 7A to 7C are views showing extension processing of still



scope which does not depart from the gist of the present invention. The
present invention is applied to, e.g., an image pick-up apparatus 100
having the configuration as shown ingFIG. 2. The image pick-up apparatus
100 is directed to the so-called video camera comprising an image
pick-up unit | for picking up image of an object, 10 a recording unit 2
supplied with a moving picture video signal, an audio signal and/or a still
picture video signal from the image pick-up unit 1, a system control unit 3
PiCtar RERFTiREoFERRIMCoREISIBR haadnYB pisedplonithe dntigee pick-up
recording unit 2, and a user interface 4 connected to the system control
appaniitds etc., and serves to record, onto an optical recording medium 5, by
the recording unit 2, moving picture video signal, audio signal and/or still
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image pick-up apparatus g un| iS cOMpose

ut unit 10 connegted to the image pick-up ynit 1, a compression
m%ﬁ%&l&. SRS b ARG %P%ré{)ﬂ—:sam

management unit 30 connected to the compression processing unit 20,
and &Hav8 évnarrole wnithiovdogriovadttoatharnsrisant msteagemeptaneissdng of
The data input unit 10 is composed of a moving picture input section 11,
stillapiatigie teputsagticRd? oanteasHdipictuel iRyt sedidn 18e aiﬁi‘i'ag%r\(ﬁék-up
to
apparatus.
FIG. 10 is a view showing processing for calculating remaining

capacity of still picture recording area on recording medium used in the image

pick-up apparatus.

Best Mode for Carrying Out the Invention

Embodiments of the present invention will now be described in detail
with reference to the attached drawings. It should be noted that it is a matter
of course that the present invention is not limited to examples described below,
but modification or changes may be made as occasion demands within the
scope which does not depart from the gist of the present invention.

The present invention is applied to, e.g., an image pick-up apparatus
100 having the configuration as shown in FIG. 2.

The image pick-up apparatus 100 is directed to the so-called video

camera comprising an image pick-up unit 1 for picking up image of an object,



convert moving picture video signal, audio signal, still picture video signal,
and/or input signal or signals from other external equipment or
equipments which is or are delivereghyfrom the image pick-up unit 1 into
digital signals to thereby obtain moving picture data, audio data and/or or
still picture data to output those data to the compression processing unit
20. The compression processing unit 20 is composed of a moving picture
encoder 21, an audio encoder 22, a still picture encoder 23, and a

a repondphexingitd supipbad avitlsermesvin g pdotis-dlatalevhitaridyaeedio signal
received from the data input unit 10 to output the data thus encoded to
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which have been delivered from the data input unit 10 are moving picture

ugdi iplexi rati erepf s performed by the .
Cmﬁnﬁéﬁip e%i?g%g?]ig %?Q#Elﬁggt@%%ﬁﬁﬁegé%%égrsogfs%ﬁgulﬁlr%%@ %cl%-bulﬁsumt 1
4: multiplexed data thus obtained as videg data. The stream
an &%@%?ﬁéﬁ%%ifl@ﬁigc&ﬁﬁoéeasgra%%ﬁ%ﬁﬁg4nﬁanﬁaﬁtﬁd to the system
management section 31, a file system management section 32, and an
cordrehwxeBsicie seaibaciSeaitd saroed, tordotant dptecaliebdrdirshren ium 5,
received from the compression processing unit 20 to a drive control unit
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picture video signal which are obtained by the image pick-up unit 1.

In the image pick-up apparatus 100, the recording unit 2 is composed
of a data input unit 10 connected to the image pick-up unit 1, a compression
processing unit 20 connected to the data input unit 10, a stream management
unit 30 connected to the compression processing unit 20, and a drive contro}
unit 40 connected to the stream management unit 30,

The data input unit 10 is composed of a moving picture input section
11, an audio input section 12, and a still picture input section 13, and serves to
convert moving picture video signal, audio signal, still picture video signal,
and/or input signal or signals from other external equipment or equipments
which is or are delivered from the image pick-up unit 1 into digital signals to
thereby obtain moving picture data, audio data and/or or still picture data to
output those data to the compression processing unit 20.

The compression processing unit 20 is composed of a moving picture

encoder 21, an audio encoder 22, a still picture encoder 23, and a multiplexing



management section 32. The recording information management section

31 serves to add information necessary in various standards employed at

the optical recording medium 5 to data which have been received from

the compression processing unit 20. Moreover, the recording information

management section 31 outputs, as recording data management

information shown in FIG. 3, various management information necessary

_in various standards employed at the optical recording medium 5 and/or
unifndhagathseriefoimatimede alatg tohislohding deenimedditiah foonpdiedata

data. 12 The file system management section 32 outputs, to the drive

inpepnidl 10itd Gunsiivdion sedodines tefesaedng RASIHARRICHARHOEMEnt unit
system information of data which has been outputted from the recording

30, inf [0} g t i IR this ex le, in,the case wher.
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cording into the video recording area ARV shown in FIG. 3. In the case
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32 instructs recording into the still picture recording area ARS. Moreover,
operatisacdhdirepinfoynpaidormadabemtie setltipRkengd thet fildsystEius, the
management section 32 serve to receive, through the drive control
compression processing unit 20 outputs the multiplexed data thus obtained as
video data.

The stream mapagement unit 30 is composed of a recording
information management section 31, a file system management section 32,
and an area extension section 33, and serves to output data which have been
received from the compression processing unit 20 to a drive control unit 40
through the recording information management section 31 or the file system
management section 32.

The recording information management section 31 serves to add
information necessary in various standards employed at the optical recording
medium 5 to data which have been received from the compression processing
unit 20. Moreover, the recording information management section 31
outputs, as recording data management information shown in FIG. 3, various
management information necessary in various standards employed at the

optical recording medium 5 and/or management information relating to

recording data in addition to inputted data.



unit 40, recording data management information and/or file system
information which are included in management area ARM recorded on the
optical recording medium 5 to analyze those information to determine
respective recordable remaining capacities of the video recording area

ARV and the still picture recording area ARS to notify their results to the
area extension section 33. The area extension section 33 serves to

confirm remaining capacities of respective recording areas which have
beenliutifide sy sharovantiggricivrsatiomnithagemes; sedliendivanchntrol
the file system management section 32. In the case where it is detected

unitha0[eIAYIRIREG 6APAGEIALORS 2ERBIAAPHERRD LI CARIRDMNEIA SFstem
extension section 33 serves to assign other 13 empty area to the area
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extension section 33 will be described later. The drive control unit 40
MARAGGEICR r&eBHPRatd which g 58 Ploelvedfornsseherminput data is

management unit 30 at a suitable position of the optical recording
videoediva thinfalecoydtemenwitta frstianticnaiche3dmststens memaliamento the

section 32. The user interface 4 serves to accept user request such as
vidéBCREHing area ARV shown in FIG. 3. In the case where input data is
still picture data, the file system management section 32 instructs recording
into the still picture recording area ARS.

Moreover, the recording information management section 31 and the
file system management section 32 serve to receive, through the drive control
unit 40, recording data management information and/or file system
information which are included in management area ARM recorded on the
optical recording medium 5 to analyze those information to determine
respective recordable remaining capacities of the video recording area ARV
and the still picture recording area ARS to notify their results to the area
extension section 33.

The area extension section 33 serves to confirm remaining capacities
of respective recording areas which have been notified by the recording
information management section 31 and the file system management section

32. In the case where it is detected that remaining capacity of one area has

become equal to zero, the area extension section 33 serves to assign other



_start/stop, etc. to output instruction to the system control unit 3. Moreover
|riput switching between video signal consisting of moving picture video ’
signal and audio signal and still picture video signal is performed also
_through_ the user interface 4. The system control unit 3 receives the
instruction from the user interface 4 to perform controls of respective units
in accordance with the instruction to control the operation of the entirety

of the system. In the image pick-up apparatus 100, in.t
A R e o

from useris given in rec_:ording data onto the optical recording medium 5
o thefbontioehdeti dipriabmichs | TDEIAEEHI-GRIGE SPRETGLEDE aTca

initialization, as shown in FIG. 3, the recording area of the optical

extentS6ATSIRG SRESLR i ise dividetbétaarigeo recording area ARV and still
picture recording area ARS. 14 The boundary therebetween is pointed

out by, the boundan AoDIS Py ieled p rroasring daiavmacRdsmebien
rrat c In management area ARM on the optical recording
medium 5 as shown in FIG. 3. Then, a method of ini

) _ _ tialigi -0ptic
recew@of@iﬁ@ ﬁi&jlﬁﬁ?@ﬂi RN AGEIGE i p%iraziussuaiég)%lig%%%%%ggetg?
In the image pick-up apparatus 100, recording type DVD i? %ﬁg%?s é?&em

opticaptieabrétegdingdiedidms accordance with instruction o B
management section 32.

The user interface 4 serves to accept user request such as recording
start/stop, etc. to output instruction to the system control unit 3. Moreover,
input switching between video signal consisting of moving picture video
signal and audio signal and still picture video signal is performed also through
the user interface 4.

The system control unit 3 receives the instruction from the user
interface 4 to perform controls of respective units in accordance with the
instruction to control the operation of the entirety of the system.

In the image pick-up apparatus 100, in the case where the optical
recording medium 5 is in completely unused state, or instruction from user is
given in recording data onto the optical recording medium 5, the optical
recording medium 35 18 initialized. Further, at the time of initialization, as
shown in FIG. 3, the recording area of the optical recording medium 5 is

divided into video recording area ARV and still picture recording area ARS.



It is to be noted that, in the following description, compl
on thg optical recording medium 59is caIIedpmirror surF;ae(;[glyal:lr(;Iuasr?d e
pperatlon to record arbitrary datalt thereby eliminate the ,mirror surface
is cal_led _pa(_jding. In the case of initializing the optical recording medium 5
padding is initially performed up to start position Po of the data recording ,
3;\2 a;rs]:::wn in t(A)fof FIG. 4. Then, as shown in (B) of FIG. 4, recording
ement information and file system infarnpation
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data management information is information to be reco dgd

mcluahaminagemerdi@@élaﬁmm%?g@%‘?&?n’d“ﬁﬁ%%eﬁ%% Fmé{:lgrﬁl?e a%%%l?gt
rt_acordlng da.ta, and value indicating boundary position P1 between the

area N1 mceidinpatepréRvdang hedstithpicasrehewardim§ e d ARV
(hereinafter this value will be referred to as boundary pointer Po) is set

thesawihig. The I rcirsumisingtaleioprisasegotims thedideod in the

ing area ARV, and the outer circumferential side is assigned as still

) picture recording area . 15 Further, in the jma [ PriRRa
_ : O, Piglsy r
lmagEO@}fﬁkTHE c%@égxlf\ﬂlfﬂ%%@ﬁ iy }Ielcbé%e%(f{ g}lzt%ht d(ia:nopti(:al recording m%gi%_rlrllp
5 which has been initialized by the abqve-mentioned, techni
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recording area ARV, and when inputted data is
It is to be noted that, in the following description, completely unused area on
the optical recording medium 35 is called mirror surface, and an operation to
record arbitrary data to thereby eliminate the mirror surface is called padding.
In the case of initializing the optical recording medium 3, padding is
initially performed up to start position Po of the data recording area as shown
in (A) of FIG. 4. Then, as shown in (B) of FIG. 4, recording data
management information and file system information are recorded into the
area which has been caused to undergo padding. The recording data
management information is information to be recorded in management area
ARM for recording management information relating to recording data, and
value indicating boundary position P1 between the video recording area ARV
and the still picture recording area ARV (hereinafter this value will be referred
to as boundary pointer Po) is set therewithin. The inner circumferential side

is assigned as the video recording area ARV, and the outer circumferential side

is assigned as still picture recording area ARS.



still picture, that still picture is recorded into the still picture recording area
ARS as shown in (A) of FIG. 5. Start positions of recording are caused to
be leading portions of respective argas therewithin, and recording is
performed in a direction from the inner circumferential side toward the
outer circumferential side. After recording is completed, recording data
management information and/or file system information are updated as
occasion demands. Moreover, in the image pick-up apparatus 100, in the

casebNR&H, iirtbe dUHdteRisfe WaTARRALALEN PR rdeorainy wheie data is

(ARSp), a predetermined area (ARVp2) of the inner circumferential side
recéraedtmssiltheidptal eeciadipgsitiediandforchirkdeterbusadmivalized by
(ARVpI) from the outermost circumferential position of data recorded in

the %@H@rﬁ@ﬁ%&n&ﬂ%&iﬁ?@r&aﬁ%ﬁ IRFNRAPUERLSEUBY MRYIUWRP FRdeo

shown in (B) of FIG. 5, those mirror aréas are caused to undergo
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___updated. Further, in the image pick-up apparatus 100, in the case where

stillipiqhyeudheh Hilindictargrat aosarrlidgivgn flomstdepiniaizequorbisgngea

is executed with respect to the optical recording medium 5. In the finalize
ARS as shown in (A) of FIG. 5. Start positions of recording are caused to be
leading portions of respective areas therewithin, and recording is performed in
a direction from the inner circumferential side toward the outer
circamferential  side. After recording is completed, recording data
management information and/or file system information are updated as
occasion demands.

Moreover, in the image pick-up apparatus 100, in the case where

mirror surfaces are left in the still picture recording area (ARSp), a
predetermined area (ARVp2) of the inner circumferential side from the still
picture area start position, and/or a predetermined area (ARVpl) from the
outermost circumferential position of data recorded in moving picture
recording area ARV on the optical recording medium 5 as shown in (B) of
FIG. 5, those mirror areas are caused to undergo padding. Further, as occasion
demands, recording data management information and file system information

of the management area ARM are updated.

Further, in the image pick-up apparatus 100, in the case where



processing, as shown in (C) of FIG. 5, recording data management
information and/or file system information included in the management
area ARM of the optical recording medium 5 are reconstructed so that
they are adapted to the standard used in general optical recording
medium reproducing device. In addition, in the case where mirror
surfaces are left on the optical recording medium 5, those areas are all
. caused to undergo padding. Further, when recording operation is
mstgitePh fﬁéi?iﬁﬁgléf@m;‘igamm foontheseecdidabike romeaingsing is
capacity becomes equal to zero after all. Here, the case where the

exaemedhing tapasiipf thethid! pistise resesdififgaiga i RSIBERR Sinalize
equal to zero earlier than that of the video recording area ARV is

proc@isidereddf %H@i&!ﬁntiﬁm aIep gy ?i%th?e\@g%?}ﬁ%m&g@g dr%%%gement

ARV at’this time point, the video recording atea A sassigne

. still picture recording area ARS |n the image pjck-up apparatus 100,
mf%&?@h%ﬂ%ﬁ‘& if%%éé{ﬂ&% @f?&?&%@%ﬂ%ﬂ%ﬁﬁ@ HBChGimp BRESRRY, area
This technique will be explained below in concrete terms. Initially, as size
AR dfeen opheadssigpeding mesiunacd eeeordhogstrectRYotdlae didly are

picture recording area ARS, a predetermined extension size is set in
adaﬁm;aen]c?m@ shendase wiel ¢r eoreiab o Sl RisbRl Haidrie Hanerbppdiating
device. In addition, in the case where mirror surfaces are left on the optical
recording medium 5, those areas are all caused to undergo padding.

Further, when recording operation is continued in the image pick—up
apparatus 100, the recordable remaining capacity becomes equal to zero after
all. Here, the case where the remaining capacity of the still picture recording
area ARS has become equal to zero earlier than that of the video recording
area ARV is considered. If sufficient empty area exists in the video recording
area ARV at this time point, the video recording area ARV is assigned to the
still picture recording area ARS in the image pick-up apparatus 100, thereby
making it possible to extend the still picture recording area ARS. This
technique will be explained below in concrete terms.

Initially, as size of the area to be assigned from the video recording
area ARV to the still picture recording area ARS, a predetermined extension

size is set in advance.

In the case where recording of still picture data is started so that there



IS no remaining capacity in attempting to make recording into
corresponding recording area, the remaining capacity of the video
recording area ARV is first confirmegd. If the remaining capacity of the
video recording area ARV is larger than the extension size which is set in
advance, the area corresponding to the extension size which has been
set in advance from the outer circumferential side of the video recording
_area ARV is assigned to the still picture recording area ARS ((A) -> (B) in
1S 1P| G IBRIMNgiCamsanye|trstanptngesiora keatenofing thednoageesponding
pick-up apparatus 1.00 serves to modify the boundary pointer included in

recéediigingedlatferamaaemechipier)alomeeeRIES ¢do Jhei MI_geRIeV s first
area ARM of the optical recording medium 5 through the recording

' ti { ] nd the file system mana nt
con e B L I e R SR A taeer
recording area ARV and the still picture recording area ARV to further
th%@m& Rg &R aletfbiR AdBARGtoHEIR? ARIESARERdINg to the
information which are related thereto. After extension of the area, data
extensiomlintzis vdntihueasfoearseeoml ditwentm\deer the rectediogaatedntmtial
the extended area, recording operation is performed from the leading

sidaglaé iﬂém Widbe Rewdasy towarA 1e RUIRK glﬁ%ﬁ”ﬂéﬁ!ﬁﬁ_etﬁhﬂ?ﬂi&@ {ebiing
. 6). In the case where the optical recording medium 5 is taken out
arePAKS ((A) — (B) in FIG. 6),

In this instance, the area extension section 33 in the image pick-up
apparatus 100 serves to modify the boundary pointer included in recording
data management information recorded in the management area ARM of the
optical recording medium 5 through the recording information management
section 31 and the file system management section 32 so as to point out
boundary position pl’ between the video recording area ARV and the still
picture recording area ARV to further modify recording data management
information and/or file system information which are related thereto.

After extension of the area, data recording is continued for a second
time. However, in recording data into the extended area, recording operation
is performed from the leading position of the boundary toward the outer
circumferential direction ((C) in FIG. 6).

In the case where the optical recording medium 5 is taken out after

extension of the area, when mirror surfaces are left within a predetermined



extension of the area, when mirror surfaces are left within a

predetermined 18 area of the inner circumferential side from start position

of new still picture recording area angl still picture recording area also

including newly extended area, those areas are caused to undergo

padding. In the case where extended area is completely used for a

second time, and empty area of the video recording area is larger than

the extension size as shown in (B) in FIG. 7, the boundary pointer is
areanofiithel ismer corpeinfesnnalside ficry stasitiposionoaiievwd tilsilcture

picture recording area ARS for a second time ((C) in FIG. 7). At times

recOHIIBRONRA! T @ISl weckdsdriReaed U RIPRINING SeRAGTHSSRled

the video recording area ARV and the still picture recording area ARS

areﬁ"’ﬁ%@g%?gﬁ‘% gpg%{psg%r% ll}lrﬁrj’g%[)(lj oévf%%ﬁt ﬁ%e recording button is pushed

down to start image pick-up oper ‘image pick-up unit 1 (step
Si) as shown in the flowchart of FIG. 8, the recording unit 20 in the image

pick-Ub B ratRuEheis csivadad isadsacamplsithesed doaaavepaddame,

from the image pick-up unit | is moving picture (step S2). In the case
andvemapdytaedamiittie dates rmowding mtend sthergecdtdinghmig-@@madoesiie as

confirm the remaining capacity of the video recording area ARV (step
sho®®) i UB)eln IFIIE RS/ BRRSIARE pointer is modified so as to point out
new boundary position P1” to extend the still picture recording area ARS for a
second time ((C) in FIG. 7).

At times subsequent thereto, similar work is repeated until remaining
capacities of the video recording area ARV and the still picture recording area
ARS both become equal to zero.

Namely, when the recording button is pushed down to start image
pick-up operation by the image pick-up unit 1 (step S1) as shown in the
flowchart of FIG. 8, the recording unit 20 in the image pick-up apparatus 100
serves to judge as to whether or not data inputted from the image pick-up unit
1 is moving picture (step S2). In the case where the inputted data is moving
picture, the recording unit 20 serves to confirm the remaining capacity of the
video recording area ARV (step S3). Further, in the case where there is
remaining capacity of the video recording area ARV, image pick-up data

which has been picked up at the image pick-up unit 1 is inputted (step S4) to

record the image pick-up data which has been inputted from the image



remaining capacity of the video recording area ARV, image pick-up data
which has been picked up at the image pick-up unit 1 is inputted (step S4)
to record the image pick-up data whigh has been inputted from the image
19 pick-up unit 1, i.e., moving picture data into the video recording area
ARV (step S5) to update, as occasion demands, after recording is
completed, recording data management information and/or file system

_ information of the management area ARM (step S6) to judge whether or

pickoipedntdihgicpemuioninig porttimaedi(ateptS Zhio vedem tedbedstap $2anARY

the case where the recording operation is continued. Moreover, in the

(stegRSeWhey eup s dAAgdS R M ALHH RIEUre s the ciRaiH P fltshecomgleted

judgment of the step S2, whether or not the remaining capacity of the still

R ff t Furth
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ARS is suff|C|ent image pic data which has been picked up at the
MARAZHAGHREIALRS dhRY] R¥ids §éap Hidse) W eeher e prerdip g aperation

_Wwhich has been mputted from the image pick-up unit 1, i.e., still picture
1s coatanned tteptfDicureeeotditiyeastep AA2S (sthp Sefs)etwbmiatﬂleaSecording
occasion demands, after recording is completed, recording data

opefROReeRtiRfednation and/or file system information of the
management area ARM (step S6) to judge

Moreover, in the case where inputted data is not moving picture as the
result of the judgment of the step S2, whether or not the remaining capacity of
the still picture recording area ARS is sufficient is confirmed (step S8).
Further, in the case where the remaining capacity of the still picture recording
area ARS is sufficient, image pick-up data which has been picked up at the
image pick-up unit 1 is inputted (step S4) to record image pick-up data which
has been inputted from the image pick-up unit 1, i.e., still picture data into the
still picture recording area ARS (step S5) to update, as occasion demands,
after recording is completed, recording data management information and/or
file system information of the management area ARM (step S6) to judge
whether or not the recording operation is continued (step S7) to return to the
step S2 in the case where the recording operation is continued.

In this example, judgment as to whether or not the remaining capacity

of the still picture recording area ARS is sufficient at the step S8 is performed

in a manner described below, for example.



whether or not the recording operation is continued (step S7) to return to
the step S2 in the case where the recording operation is continued. In this
example, judgment as to whether orafot the remaining capacity of the still
picture recording area ARS is sufficient at the step S8 is performed in a
manner described below, for example. 20 1 The remaining capacity is
compared with a predetermined value, whereby in the case where the
remaiqing capacity is lesser.than the predetermined value, it is judged
that(?'J{[IlUlp rERTEIHEE ARG niSt SOMBRIGE. Withe 2aBECHAERTHNGE aralue,
photographing modes of three stages of high picture quality
wherbystimddrel (SRy/lowlgioturthquaktygings, eagacitill mctiesser than the
photographing mode, the predetermined value is set so that there is
pre@BsiahempRariea suficienidodgcorh stiMtpictyrs,efiHR Vit paRAGIY;Of not
still picture which can be photographed in the HQ mode where'the '
ity is the largest being as criterion. 2 Predetermined values

Sllf@grresp'onding to the still picture photographing modes are set in advance

to compare remaining capacity with a predetermined value corresponding

to th&&@c@f%tﬁ%&ﬁg%ﬁ&rmﬂ%ﬁﬁﬁwﬁvw f tHeeagdages of
_ where the remaining capacity is lesser than that predetermined

high picture quality (HQ)/standard (SP)/low picture quality (LP) as, e.g., still

1

picture photographing mode, the predetermined value is set so that there is
ensured empty area sufficient to record still picture of HQ with capacity of
still picture which can be photographed in the HQ mode where the capacity is
the largest being as criterion.

2 Predetermined values corresponding to the still picture photographing
modes are set in advance to compare remaining capacity with a predetermined
value corresponding to the selected still picture photographing mode, whereby
in the case where the remaining capacity is lesser than that predetermined
value, it 1s judged that “the remaining capacity is not sufficient”.

For example, different values are stored in dependency upon still
picture photographing modes (HQ/SP/LP) to judge the still picture
photographing modes at the step S8 to perform comparison between.
predetermined value of the judged still picture photographing mode and the
remaining capacity.

3 Still image data capacity actually picked up and remaining capacity



value, it is judged that "the remaining capacity is not sufficient". For

example, different values are stored in dependency upon still picture

photographing modes (HQ/SP/LP) t@ judge the still picture photographing

modes at the step S8 to perform comparison between predetermined

value of the judged still picture photographing mode and the remaining

capacity. 3 Still image data capacity actually picked up and remaining

capacity 21 are compared with each other, whereby in the case where
areyofapmRih g ichpaealy isthesemtharehie iormtkee, ieasquadudenthetiemaining

remaining capacity is not sufficient”. Moreover, in the case where the
capacigininfesspatiynoftibestihpictors fedoedingareatRREnmiahsusigastty is

as the result of the judgment of the step S8, whether or not the remaining
notCaparitypfthe video recording area ARV is larger than the extension _size

is judged (step S9). In the case where the remaining capacity of the video
recording area ARV, is larger than the extension size, the boundary .
oS TSRS EHOR (i FPCLB et Vi SRR BB RN Sl picture
information and file system information are modified (step S 11) to
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data which has been picked up at the image pick-up unit 1 is inputted
S8,(stépther or not the remaining capacity of the video recording area ARV is

larger than the extension size is judged (step S9). In the case where the
remaining capacity of the video recording area ARV is larger than the
extension size, the boundary pointer is modified (step S10) and recording data
management information and file system information are modified (step S11)
to thereby extend the still picture recording area ARS. Further, image pick-up
data which has been picked up at the image pick-up unit 1 is inputted (step
54) to record image pick-up data which has been inputted from the image
pick-up unit 1, i.e., moving picture data into the video recording area ARV
(step S5) to update, as occasion demands, after recording is completed,
recording data management information and/or file system information of the
management area ARM (step S6) to judge whether or not the recording
operation is continued (step S7) to return to the step S2 in the case where the
recording operation is continued.

At times subsequent thereto, similar work is repeated until remaining

capacities of the video recording area ARV and the still picture recording area



S4) to record image pick-up data which has been inputted from the image
pick-up unit 1, i.e., moving picture data into the video recording area ARV
(step S5) to update, as occasion dempands, after recording is completed,
recording data management information and/or file system information of
the management area ARM (step S6) to judge whether or not the
recording operation is continued (step S7) to return to the step S2 in the
case where the recording operation is continued. At times subsequent
ARfevetd, basiarantstkabl iepered until remaining capacities of the video
recording area ARV and the still picture recording area 22 ARS both

becoiereqwahilezemeaHesendale iihab fasneognarbethakove Wakie therror

case where mirror surfaces are left within the still picture recording area

surfARSP): e PRAESITINGS afe (GRYPE) L ae ipner gheymiientel gids,)

from the still picture area start.p03| io 1d a pre ned area _
e R MRl ent B o
_ caused to undergo padding at the time of taking out the optical recording
pictieglidwes, stish protessingmday bpreddternaihed thardimé/R¥grhpldtiom the
of recording. Moreover, while padding until data recording area start
outPesibien fdeinferential position of data recorded in the moving picture
recording area ARV, areas corresponding thereto are caused to undergo
padding at the time of taking out the optical recording medium 5, such
processing may be performed at the time of completion of recording.
Moreover, while padding until data recording area start position is first
performed at the initialization processing in the image pick-up apparatus 100,
that processing may be performed such that only mirror surfaces left after
recording data management information and/or file system information are
recorded are caused to undergo padding.
When size of the area to be assigned to the still picture recording area
ARS at the time of initializing the optical recording medium 5 is set to
recordable minimum unit by the recording unit 2 and extension area size is
similarly set to recordable minimum unit in the image pick-up apparatus 100,
it is possible to perform recording from the inner circumferential side and the

outer circumf{erential side of the optical recording medium 5 as shown in FIG.

9.



performed at the initialization processing in the image pick-up apparatus
100, that processing may be performed such that only mirror surfaces left
after recording data management irflprmation and/or file system

information are recorded are caused to undergo padding. When size of

the area to be assigned to the still picture recording area ARS at the time

of initializing the optical recording medium 5 is set to recordable minimum
unit by the recording unit 2 and extension area size is similarly set to
recoﬂé/éme iMmieaiimgisapadinagé pickstifl apparstusdealingisrea can be
possible to perform recording from the inner circumferential side and the

calauitaediroynfeieintiaksidecolch e Rigplyecopd gy MedAD nasns a8 ation

FIG. 9. 23 Here, the remaining capacity of the still picture recording area

iﬂcm@%ﬁﬂﬁ%ﬁ@%ﬁg%mfge&?{@me to empty capacity management

information inclu In e system of the disc. For example, in the

case of DVD, UDF js used as the file system. In the UDF, area called

partifich 3SRy 48 haLreedliifVdred datinis dised Mathisgbiserrgpm. In

use state of the partition is performed by information descriptor called
the $fate siemeplodspriptisioheseitetieedeierdedaaasoBiiby afbe SBMheadisc.

bit map corresponding to respective sectors within the partition.
Management of use state of the partition is performed by information
descriptor called Space Bit Map Descriptor (hereinafter referred to as SBD).
The SBD has bit map corresponding to respective sectors within the partition.
As shown in FIG. 10, in the state where bit indicates “1”, it is indicated that
corresponding sector is unused, and in the case where bit indicates “07, it is
indicated that corresponding sector is already used. Accordingly, the
remaining capacity of the still picture recording area can be determined by
sum total of bits indicating “unused” among bits corresponding to the still
picture recording area x sector size.

Moreover, the remaining capacity of the moving picture recording
area can be determined by value obtained by subtracting termination address
of video data recorded within the video recording area ARV from address
pointed out by the boundary pointer x sector size.

For example, in the UDF, management of data included within

partition is performed as file. The UDF has information relating to start

addresses and sizes of all files. Management of video data is also performed as



As shown in FIG. 10, in the state where bit indicates "1", it is indicated that
corresponding sector is unused, and in the case where bit indicates "0", it
is indicated that corresponding sectes is already used. Accordingly, the
remaining capacity of the still picture recording area can be determined by
sum total of bits indicating "unused" among bits corresponding to the still
picture recording area x sector size. Moreover, the remaining capacity of

the moving picture recording area can be determined by value obtained
ﬁi@o)b%ﬂh@c%’@ﬁer’ﬁhﬂat@mdm addided ddtahecurded witiin file can be
video recording area ARV from address pointed out by the boundary

detppinigtd seetonsizaidiPagdasnpef ndee Wik, management of data
included within patrtition is performed as file. The UDF has information

relati t i ana nt of video
e AR R A S L L M B ol pigrure

video data file,can_be determined as termlnatlon address of video
recaxéa
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recording area may be also determined by using SBD in the same manner
thatqittiaeatiome tivfe wilcaletipgnthithecemaining capacity obfhehstilitilictpieture
recording area.
recording area.

It is to be noted that while the invention has been described in
accordance with certain preferred embodiments thereof illustrated in the
accompanying drawings and described in the above description in detail, it
should be understood that the invention is not limited to embodiments, but
various modifications, alternative constructions or equivalents can be

implemented without departing from the scope and spirit of the present

invention as set forth and defined by the appended claims.



It is to be noted that while the invention has been described in
accordance with certain preferred embodiments thereof illustrated in the
accompanying drawings and described in the above description in detail, it
should be understood that the invention is not limited to embodiments, but
various modifications, alternative cqustructions or equivalents can be
implemented without departing froni'the scope and spirit of the present
invention as set forth and defined by the appended claims. 25 CLAIMS 1
A data recording method of performing data recording while properly using
at least two respective divided recording areas on an optical recording
medium in accordance with diffe Eé@i#wds of data to be recorded, wherein
in a case where it is detected th ding capacity of a first recording
area has become equal to zero, a second area having a remaining
1 capatiytisrassiing thithibhedirssarenwhiee tbecamaining eripasity has
become equal to zero to thereby extend the first area to allow occupation
usinPHRQIING SFSBREINR RIRASIPeRE i IatlSs 1B aRaFReRsRIfighe
ifferent kinds of data; and wherein arecording operation is performed
rom. a leadi osition.of a_paundary hetween the first and second areas
e e e e R R R B R Sietvod ms aet orth
claim 1,
wherein in a case where it is detected that recording capacity of a first

recording area has become equal {o zero, a second area having a remaining capacity is
assigned to the first area where the remaining capacity has become equal to zero to
thereby extend the first area to allow occupation ratio of the respective areas to be

variable to separately record the different kinds of data; and

wherein a recording operation is performed from a leading position of a

boundary between the first and second areas afier the first area is extended.
2 The data recording method as set forth in claim 1,

wherein a boundary pointer indicating the boundary between the respective
divided two recording areas on the optical recording medium is recorded info a
management area except for the recording areas to extend the area by change of the

boundary pointer.



wherein a boundary pointer indicating the boundary between the
respective divided two recording areas on the optical recording medium is
recorded into a management area except for the recording areas to
extend the area by change of the boundary pointer. 25a 3 The data
recording method as set forth in claim 1, wherein in the case where mirror
surfaces exist within a predetermined area from the innermost
circumference and within a predetermined area from the outermost
circumference of the optical recording medium in the process of
initialization of the optical recordingapgdium, data recording onto the
optical recording medium and taking- out of the optical recording medium,
areas corresponding thereto are caused to undergo 26 padding. 4 A data
recording apparatus adapted for performing data recording while properly
using at least two respective divided recording areas on an optical

3 recondip@isnedistriRAceaidaasasvidhdiffesaphkinds of data to be
recorded, the data recording apparatus comprising area management
means for performing management of remaining capacities of the
resp¥E@iRItdedhdfg R e revhErebyurasa sisy it fsriedetaeainrgtarea
remaining capacity of a first recording area has become equal to zero, a

fromstheoinderesshavng@ienvammidguithpasgityegaisenjned acea from the outermost

circumference of the optical recording medium in the process of initialization of the
optical recording medium, data recording onto the optical recording medium and taking-

out of the optical recording medium, areas corresponding thereto are caused to undergo



the first area where the remaining capacity has become equal to zero to
thereby extend the first area to allow occupation ratio of the respective
areas to be variable, wherein the apparatus performs management of
remaining capacities of the respective recording areas by using the area
management means to perform da% recording while properly using the
respective recording areas in accordance with the kind of data to be
recorded; and wherein a recording operation is performed from a leading
position of a boundary between the first and second areas after the first
area is extended. 26a 5 The data recording apparatus as set forth in
gﬁ' n4, wherein the area management means serves to record a
boundary pointer indicating the boundary between the respective divided
two recording areas on the optical recording medium into a management
4 area/fxabptdorrtingragording adeatetbfoe pafwittirgalata eeatinge of the
boundary pointer. 6 The data recording apparatus as set forth in claim 4,
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predetermined area from the outermost circumference of the optical
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medium, data recording onto the optical recording medium and taking-
the data recording apparatus comprising area management means for

performing management of remaining capacities of the respective recording areas,
whereby in a case where it is detected that remaining capacity of a first recording area
has bécoma equal to zero, a second area having a remaining capacity is assigned to
the first area where the remaining capacity has become equal to zero to thereby extend

the first area to aliow obcupation ratio of the respective areas to be variable,

wherein the apparatus performs management of remaining capacities of the
respective recording areas by using the area management means to perform data
recording while properly using the respective recording areas in accordance with the

kind of data to be recorded; and

wherein a recording operation is performed from a leading position of a

boundary between the first and second areas after the first area is extended.



out of the optical recording medium, areas corresponding thereto are
caused to undergo padding. 7 An image pick-up apparatus comprising
recording means for recording, onto an optical recording medium, a
moving picture video signal and a still picture video signal which are
obtained by image pick-up means, the recording means comprising area
management means for performing management of remaining capacities
of at least two respective divided recording areas on the optical recording
medium, whereby in the case where it is detected that remaining capacity
of a first recording area has becom@&gjual to zero, the area management
means serves to assign a second area having a remaining capacity to the
first area where the remaining capacity has become equal to zero to
thereby extend the first area to allow occupation ratio of the respective
areas to be variable, wherein the apparatus performs management of
reméhsitigteapamitieg apthetuesesthfertiegocthing 4reas by the area
management means to record, by the recording means, the moving
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o og’tfical recording medium; and wherein a recording operation is
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second areas after the first area is-extended.

optical recording medium into a management area except for the recording areas to

extend the area by change of the boundary pointer.

The data recording apparatus as set forth in claim 4,



8 The image pick-up apparatus as set forth in claim 7, wherein the area
management means serves to record a boundary pointer indicating the
boundary between the respective divided two recording areas on the
optical recording medium into a management area except for the
recording areas to extend the area#)f,y change of the boundary pointer. 9
The image pick-up apparatus as set forth in claim 7, wherein the area
management means is operative so that in the case where mirror
surfaces exist within a predetermined area from the innermost
circumference and within a predetermined area from the outermost
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optical recording medium and taking-out of the optical recording medium,
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circumference of the optical recording medium in the process of initialization of the
optical recording medium, data recording onto the optical recording medium and taking-
out of the optical recording medium, areas corresponding thereto are caused to

undergo padding.
7 An image pick-up apparatus comprising recording means for

recording, onto an optical recording medium, a moving picture video signal and a still

picture video signal which are obtained by image pick-up means,

the recording means comprising area management means for performing
management of remaining capacities of at least two respective divided recording areas
on the opiical recording medium, whereby in the case where it is detected that
remaining capacity of a first recording area has become equal to zero, the area
management means serves to assign a second area having a remaining capacity to the
first area where the remaining capacity has become equal to zero to thereby extend the

first area to allow occupation ratio of the respective areas to be variable,

wherein the apparatus performs management of remaining capacities of the
respective recording areas by the area management means to record, by the recording

means, the moving picture video signal and the still picture video signal which
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are obtained by the image pick-up means into different recording areas on the opfical

recording medium; and

wherein a recording operation is performed from a leading position of a

boundary between the first and second areas after the first area is extended.
8 The image pick-up apparatus as set forth in claim 7,

wherein the area management means serves to record a boundary pointer
indicating the boundary between the respective divided two recording areas on the
optical recording medium into a management area except for the recording areas to

extend the area by change of the boundary pointer.
9 The image pick-up apparatus as set forth in claim 7,

wherein the area management means is operative so that in the case where
mirror surfaces exist within a predetermined area from the innermost circumference and
within a predetermined area from the outermost circumference of the optical recording
medium in the process of initialization of the optical recording medium, data recording
onto the optical recording medium and taking-out of the optical recording medium,

areas corresponding thereto are caused to undergo padding.



