1 DESCRI PTI ON Data Recordi ng Met hod, Data Recording
Apparatus and I mage Pick-Up Apparatus Technical Field
The present invention relatges to a data recording

nmet hod, a data recording apparatus and an inage

pi ck-up apparatus which are adapted for recording
data with respect to recording nedium e.g., DVD
(Digital Versatile Disc), etc. This Application
clainms priority of Japanese_Patent Application No.
2004- 377558, filed onLhESGR@BTIQN, 2004, the entirety
of which is incorporated by reference herein.
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phot ogr aphed i mages, in place of video tape recorder,
PPHAME are used DVD recorders using, as recording
medium DVD (Digital Versatile Disc) of the
recordi ng/ reproduci ng type capabl e
recordi ng/ reproduci ng data. The recordi ng/reproducing

ype . DVD is an optical disc having dinensions in

TEQWW%ﬂE% di aneter is caused to be 12 cmand the

t hi ckness is caused to be 1.2 nm and having recordi ng
caparid Yréfert- ihventvhefelafes ORE asddf $e¢drdats methdd, thlata
recor di ng/ reproduci ng type DVD, there are proposed

I'CC(f)II‘d\{I?g kalprf)g?atus 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 medium, 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.




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

i ncl uding both the wite-once type DVD capabl e of
performng only one record%ng operation of data and

the rewite type DVD capabl re-recordi ng data.

These formats are proposed from "DVD Foruni which is

the civi I st andardi zati on organi zati on and " DVD+RW

Al liance" which is civil standardization organization
different fromthe DVD Forum DVD- R and DVD+R are

wr i 88 dhe Eeqofgmesispreducing éype BB thege argprapesed fiye kinds

only once wite operation of data. DVD-R is an optical

of dbﬁﬁatsn of aDAOHARNCH VI LR hB\foFE@V gﬂlﬁvm%@darﬁv BUSH-_RAM

D Forum and DVD+R1s an opfical SC in accordance
.h the format ropsed by DVD+RW Al | i ance. DVD- RW and
inc the yyrate-ensee&yiee kY Dasapallgt PE glerfargdag only one
capabl e of re-recording data in which format
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prescrl bed by the "DVD Forunf en in
at%)onventl onal repyoductjon onI y DVD pl aﬁws
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optical disc in accordance wth the format pr oposed
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i n accordance with the format proposed by the DVD+

an The DVD- S a_rew ptl cal disc |n
stalﬁalr ﬁ?ﬁ%&gﬁﬁ%&%gﬁhﬁpm fromg ¢ ‘T’ %ﬁ*i&lhaw ng | ow
conpatibility with the DVD VI DEO The DVD-RAM i s an

opt IDWD-R sanch IV K QirBBivrige asidey t I\fbé fopiient dﬁi@@apable of
those of 3 other DVDs. The DVD- RAM'i s an optical disc

he DVD Fo
perPomﬁﬁéecgnly oficE wiite operatlon 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 rerecording data in which format compatibility with reproduction
only DVD (DVD-VIDEOQ) 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-VIDEO. The

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




In addition, in the DVD VI DEO standard proposed by the
DVD Forum wunit 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 achievenent of cinema (novie) or one
work of nmusic album etc. |In the DVD VIDEO standard,
it is supported that as far as 99 titles can be

r ecar.ded. w e .to one DVD disc (e,qg., . see
| othjﬁgﬁiﬁé %ﬂs@i\éb%‘gﬁ BN eﬂﬂcaﬁéﬁac PRROSRR by'1he 1Y D:Bomm.
publication). Disclosure of the Invention Problens to

be shi wédition,t e the \BVD-oVIEO Wedddird | propbSed ase thé DVD

recording data with respect to an optical =~ recording

medi um, there. is,a nethod i ich the regardjng area
Forum, it &@Qe r ut eﬂéﬂ?%ﬂﬁég%mg?%u%orﬁﬁ‘?t gtlg grescribed by

purpose to properly use respective divided areas. For

thiexandbel id thet dhceps ditatiRe e&stodaciBy unet &f 6h¢!kentents, e.g.,
(image) and still picture (inmage) with respect to a

recordi ng. nedi u Y. €.0., cangra syste etc., there
ond §65358 fisyemetiioh cingid OURS AR onk NP of Shsie alkifgete.
noving picture into recording area A and to record

In tte DVP-MIDEO istdrelarécitr @i igpppaied Bat ak ar abyo9eiied tan be
it possible to separately handl e respective data
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and the recording area B is pointed out by pointer Po
Laid Opess tNa. 2004131 8328 pablagptrom)t ar ea exi sting except

for the recording areas (hereinafter this pointer
will be referred to as boundary pointer Po).

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




Here, in the conventional recording nmethod, val ue of

t he boundary pointer Po which points out or indicates

t he boundary between the r {ording area A and the

recording area B is fixed at a val ue designated at the

time of initialization of recording nedium For this

reason, in the case where, e.g., certain kind data b

is recorded into the recording area B so that the

recordin area B has been conpletely used, even jf
deseripeq lar Bie saATAZemEant | areaxexising rf:Xtcnpt for ¢he dengrding sareas

A for recording other kind data a, IS |np055|ble to
(hef 521G 644 Bointer i bERERSEC @%%L‘?OAH@PY PRk o).

t akes place t he probl em that utlllzatlon ratlo of

r es gdete; B thateonwgobionabsesarding wethod cypliet of ghe hwundary

who utilize recording nedia so that the recording
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vi ew of the problens as descri bed above,. an obj ect of
areg e agddbe ﬁ@coqdﬂ% areB issfixed gt @vyalue slegianateds abﬂm tge of

nmet hod, a data recording apparatus and an inage

initRilEA iR GPRRIOAIME hidM¥nC [For! tRiP 8EdsBhMif $heldlade where, e.g.,

recordlng while “properly using respettive two divi déed

rec eas in_ accordance with kind_ of data to be
e %ﬂrefta,gta% b%éecaxr@ﬁ:@c rgpeuling area B ¢ thatt %ﬁgprdmg
utilized. The present i nvent| on is directed to a data
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properl y using at Ieast tvvo respective divid
ordin eas o recordJn min
recSidlits AAch ToF FoPORTINE GET IihaH %l 1dRBITSHPIE ihekcord data
inthe case where it |SJudgedthat remai ni ng
b in a manner beyond than that. As a result, in the conventional recording

here

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 Viéw of the problems as described above, an object of the present
invention is to 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.

| The present invention is directed to a data recording method of

performing data recording while properly using at least two respective divided




capacity of one recording area has becone equal to

zero, the area having a renaining capacity is

assigned to the area where %he remai ni ng capacity has

beconme equal to zero to thereby extend the one area to

al l ow occupation ratio of the respective areas to be

variable to separately record data different in kind.

Mor eover, the present invention is directed to a data

recordi ng apparatus adapted for perform ng data ]
recoEbiBERIRGS Wi A Optiepk resprdinghmegdiumains accardence with kind of

respective divided recording areas on an optica
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an_ area managenent unit for perform ng managenent of
capagiyi ofi Ape daparsing aseanhas hecpmepequdlvie zaropthi wrea having a

areas, whereby in the case where it is detected that
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rer R L ANCIBPACH Lo R B o RO EhEk: e Rer @i CAPRcity has
assigned to the area, where_ the renmaining capacity has

beqouas fgualdgagere Jo zhersby cxterd Hyone @remas%énwmuaafé@n ratio
to all ow occupation ratio of the respective areas to
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capacities of the respective r ar eas
. @rea managenent unit to performdata recording while
klnaroperly using the respective recording areas in
accordance with kind of data to be recorded. 6

Fur tN1efeovdre tRE €pRReni THOBAEION isS dieCREE 88 b0 dath IrBB&@ing
pi ck-up apparatus conprising a recording unit for

. i cal .
appr.':ﬁ'eé:u% %Idg ted” &r%e??or%ﬁﬂgccﬁtta rrggo(%(ri{jnlgn%/hile properly using at laest

two respective divided recording areas on an optical recording medium in
accordance with kind of data to be recorded, the data recording apparatus
comprising an area management unit for performing management of
remainipg capacities of the respective recording areas, whereby in the case
where it is detected that remaining capacity of one recording area has become
equal to zero, the area having a remaining capacity is assigned to the area‘
where the remaining capacity has become equal to zero to thereby the extend
one area to allow occupation'ratio of the respective areas to be variable, thus
to perform management of remaining capacities of the respective recording
areas by the area management unit to perform data recording while properly
using the respective recording areas in accordance with kind of data to be .

recorded.




medi um a noving picture video signal and a stil
pi cture video signal which are obtained by an imge
pi ck-up unit, the recording unit conprising an area
managenent unit for perform ng managenent of remaining
capacities of at |east two respective divided
recordi ng areas on the optical recording nmedi um
whereby in-the case where it is detected that
remai ni ng capacity of one_ recording area has becone
equiiurther,z dhe prasentrisacntaon niy aliresied nionarc apaager ypick-up
is assigned to the area where the renmai ning capacity
app PRy FERFSARE rec @b ol 1Br ESKAMG, HIORH drtEaPRording
to be variable, thus to perform management of .
mediBFaianmeyieg paeture sidesr sighal and sl pictureevideai signal which
areas by the area nmanagenent unit to record, by the
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mangigenieat dmlf far pedlosming gnanageniant| of TerBaipieg ¢apacities of at
i nvention, e.g., boundary pointer indicating the
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ar eas the optical recording ne IS recor

i nto the nanagenent area except for the, .recording
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poi nter. Mreover, in the present invention, e.g., in
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. and wthin a predeterm ned. area fram{he outernost

is g gnagiooherea yerR dhe SERAEUNS CARRTIEN ﬁas heePmfedhal fezero
process of initialization of the optical

to thereby extend the one area to allow occupation ratio of the respective areas

to be variable, thus to perform management of remaining capacities of the
respective recording areas by the area management unit to record, by the
recording unit, the nioving picture video signal and the still picture video
signal which are obtained by the image pick-up unit into different recording
areas on the optical recording medium.

In the present invention, e.g., boundary pointer indicating the
boundary between respective two divided recording areas on the optical
recording medium is recorded into the management area except for the
recording areas to extend the area by change of the boundary pointer.

Moreover, in the present invention, e.g., in the case where mirror

surfaces exist within a predetermined area from the innermost circumference




recordi ng medium data recording onto the optica

recordi ng nedium and taking-out of the optica

recordi ng medi um areas corfesponding thereto are

caused to undergo padding. In the present invention,

recording areas on the recording mediumare fornmed in

different areas every data kind, thereby making it

possible to <collectively handl e data of the sane

system Further, occupation ratio of the respective
anchreishini 8 predstetnined areaficml the phtersiogt malcumferance of the

possible to properly use areas flexibly in accordance
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invention, in the case where mrror surfaces exist
recafding nmgdprad elate reeding @até rtbm optécdl nresondisg medium and
circunference and within a predeternmi ned area from

takfggg}:)ﬁﬁb? "tHR Yptical ‘fé’éﬁrﬁfrg ﬁ?ed?{ln]t, %gﬁ%ﬁﬁ%pqﬁd‘gﬁ% gﬂ{:ﬂcég? are

umin the process o initraliz
recording nedium data recording onto the optical
cavsed &0 yndergeepaddingnd t aki ng-out of the opti cal
recordi ng nmedi um areas corresponding thereto are.
caugadnk gyre%@ﬂ%h?é’ntﬁﬁﬂ %@&diﬁ% %]['&Qyo f&oi‘&in%%éﬂﬂn@ are
to produce (manufacture) optita recordi ng nedi a
havi ng hjﬂgh conmpatibility with respect to widely used
forwgd; uh diffeesd, ancay eney udataeckimsl uibiergbyapaliag uepossible to
Still further objects of the present invention and
colREAGEICRANIBIdatf of thOPirdb %?Qte?ﬁ'. tFﬁnﬁEﬁ%%EEgéﬁWﬁ i®Bf the
wi |l Beconme nore apparent fromthe enbodi nents I ch

wi |l ] be expl ai ned'dbel ow wth reference to the attached
respective areas 1s 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 present invention, 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 objects of the present invention and practical merits




draw ngs. Brief Description of the Drawings FIG 1 is

a view showing, in a nodel form recording area of

optical recording nediun1aﬁ?pted so that recording

area of the recording nmediumis divided to record

novi ng picture and still picture into different

recording areas. FIG 2 is a block diagram show ng

the configuration of an inmage pick-up apparatus to

whi ch the present invention is applied. FIG 3 is a
obtainsd dnouhegpresentainmsdgiont ovilf beeomedinmereaapparent from the

optical recording nediumused in the imge pick-up
emBRARRGHI S hich il 4. BRI HEINY W SORIERS: 1o the qtizched

used in the inmage pick-up apparatus. FIGS. 5A to 5C
drazviagsi ews showi ng recording of data, taking-out of

recordi ng medi um and finalize processing in the inage

pi ck-up apparatus. FIGS. 6A to 6C are views show ng

ext ensi on processing of still picture recording area
' on _recaordi ng nmediumused in the i mage pick-up

Brigp Pesexiption pf tis; Drawings7C are vi ews showi ng ext ensi on
processing of still 9 picture recording area on
rec ng ; : ; ; = : :
oD IR R ih aCloTR fonlh HeciRiingRR2A I ptical
r%fordiq% operatiqon of . ) i .
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
pick-up 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




noving picture and still picture in the inmage pick-up
apparatus. FIG 9 is a view show ng anot her exanpl e of
ext ensi on processi ng of stéll pi cture recording area
on recordi ng medi um used in“the inmage pick-up
apparatus. FIG 10 is a view show ng processing for
calculating remaining capacity of still picture
recordi ng area on recordi ng nmedi umused in the inage
. pick-up apparatus. Best Mdde for Carrying Qut the
PICIHP e FROOSHNENBERA e trecerding empdiswe nesedn e nthieo image | pick-up
now be described in detail wth reference to the
apﬁﬁﬁﬁ@hed drawi ngs. It should be noted that it is a
matter of course that the present invention is not
limted to exanpl es descri bed bel ow, but nodification
or diléngeds andlpwiharhshowingobeqyosedueralngsordingiaperation of

scope whi ch does not depart fromthe gist of the

' TPR; 3 [ ' pplied
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configuration ,as shown in FIG 2. The image pick-up .
appdi&i- S 11001¢% slpovapgenother exanplecd] gxdansipadasocessing of
canera conprising an image pick-up unit 1 for picking

stillPidtiRIPecVrdRy 2RIaC6H redSrdife BEANF N9edth (the iRl pRE-up
"~ With a noving picture video signal, an audi o signal
and/or a still picture video signal fromthe inmage
appFARSup unit 1, a system control unit 3 for
perform ng operation controls of the inmage pick-up

uni tFIG. 20dist e vieg oskbwihgubrbcedsimNdoR dtdQilatifb efdagiding
4 connected to the system
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,




control unit 3, etc., and serves to record, onto an
optical recording nedium5, by the recording unit 2,
novi ng picture video signaH audi o signal and/or stil
pi cture video signal which 3re obt ai ned by the image
pick-up unit 1. In the inmage pick-up apparatus 100,
the recording unit 2 is conposed of a data input unit
10 connected to the imge pick-up unit 1, a
conpression processing unit 20 connected to the data,
a recepdingunnt 2 sopphied svihinmeviagaiere videa signak enpadiegignal
to the conpression processing unit 20, and a drive
r ] 0 n n
andBFa" Q1 Pt HGP A Mo (s findk! TACLIRGRRTEM. system
- nmoving %icture i nput section 11, an audi o input .
condedtymsh 318or parforaniag; operptien poatiolp of the dmags pigk-whanit 1
serves to convert noving picture video signal, audio
and® O 3beording lurf 9L Wi Wi ﬁ‘ﬁé} fiteftate 4 2WBANLELH MR the system
signal or signals fromother external equipnent or
equi pnents which is or are delivered fromthe i mage
corwﬁmﬁo%encb ang saryey fQrecard spaigaan; opticak W@pghpgda@&um 5,
© noving picture data, audio data and/or or stil
by BicCedbediddlit 2, n%ktiﬁgtepi&ﬂ@é g §ighQl, IARli6 QUERHA SRS still
processing unit 20. T conpressi on processing unit 20
. IS copposed of _a novi i gture .encoder 21, an_.audio
picitie yifio signalwhich ﬁremr]%a g agepickp yout 1.
mul tiplexing 11 wunit 24, and serves to encode data
whi gk thamdeespickagrapsdafusor0d, he ¢8édrding prit 2/ toPosed
to output the data thus encoded to the stream
nagenent unj 30. In this .exanple, in the case .
of HNBEAE Anind G 1poRAg el derthad At Rk ORI heh damprossion
input unit 10 are noving picture data and audi o dat a,
prooedsinghaki 20 connected to the data input unit 10, a stream management

unit 30 connected to the compression processing unit 20, and a drive control
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




operation thereof is perfornmed by the multiplexing
unit 24. Thus, the conpression processing unit 20
out puts the nultipl exed daHg t hus obtained as video
data. The stream managenent “unit 30 is conposed of a
recording information managenent section 31, a file
syst em managenent section 32, and an area extension
section 33, and serves to output data which have been
' received fromthe conpression processing unit 20 to a
unig 2dy andoserves tegncode datywehigh have bessoreseied from the data
i nformati on managenent section 31 or the file system
. i .
inpEQANCIIRS 0BGl B2 i (100 SRR the ST hbilement un
necessary in_various standards enployed at the optica
30.r elbids ggampdeyiinnhs qase yehere wita Winely baye deen slebivera from
fromthe conpression processing unit 20. Mbreover,
‘theldifta 'iﬁg Ghit910 3t &ﬁ%igg%i@?@%ﬁ? %hdsﬁlﬁ%iboﬁhﬁ,lmultiplexing
out puts, as recordi ng data managenent I nformation
shown in FIG 3, yarious nanagenent |informatjon
opexglaen stheteqfn 1y, ferbuaed dyodhesmalipleymg amig . Thus, the
optical recording medium5 and/ or nmanagenent
comﬁﬁeﬁﬁiﬁﬁtcpr%eés%%hhﬁgm ButhRé A hRatigRkRd dhta¥ehd bBRIAG as
inputted data. 12 The file system hanagenent section
.,32 outputs, to the drive control unit 40, instruction
videedata ng to recording position, etc. and/or file
system information of data which has been outputted
fr ofTHehestied@@r tdigeiicdt Mahito30 MRN@BRIPIREd SOt hORecrding
In this exanple, in the case where input data is

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.




video data, the file system nanagenent section 32
instructs recording into the video recording area ARV
shown in FIG 3. In the cag g where input data is
still picture data, the fil'€ system nmanagenent section
32 instructs recording into the still picture
recordi ng area ARS. Mreover, the recording
i nformati on managenent section 31 and the file system
nangagnent section 32 serve to receive, through_the
dr i vEhe dile isystemy manag@mmwﬁuong?%au@mrﬁ@g@wsﬁm control
information and/or file system information which are
e d 0
unit O, AR B OT ARG T RECERUMEPERRRIC HcOantRg file system
informati on to determ ne respectlve recor dabl e
inforsnation of datgpadich bes been wutputirshinone dhelrenprdingainfprynation
and the still picture recording area ARS to notify
mahggéiﬁeﬁle%’éﬁ(ﬁl B9, thg ﬁﬁg%xaﬁiﬁ 1ENR] e T4 é'v@l‘i‘er%e’mlpﬁh Qata is
ext ensi on section VES tO0 con I rmremarning
capacities  of respective recording_areas mhlch have
vidge é!rata;dha fiile §ypipm managesreat ﬁ@cthrhgarmmfaﬁ regrdynine the
section 31 and the file system managenent section 32.
vidkd rE&@rd‘iﬁ%%re‘ﬂ“RW isholvh HEFRG! 80 TH3he B WHeRE input data is
. capacity ©of one area has becone equal to zero,
ar ea extenS|onf§ection 33 serves to assi ot her 13
still piatyrea dat, the (dHe system dRanagament seeiion Ad 1nspats fycording
has beconme equal to zero to thereby extend the
intd B0t ﬁﬂ:tﬁfee@coﬂ'diﬁfg%@é@ARS)f the operation of the
area extension section 33 will be described |ater.

The ive control unit 4 servestorecord dat.a vgﬂl
has gspver, the recording information management section 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




received fromthe stream managenent unit 30 at a
sui tabl e position of the optical recording nedium5
in accordance with instrygtion of the file system
managenent section 32. The user interface 4 serves to
accept user request such as recording start/stop,
etc. to output instruction to the system control

uni t
3. Moreover, input switching between video signal
consi stjng of Vi Weolr | isdrebnrnetjual do @ero
emptyspgado tlﬁﬁg“éﬁ T"’HlF)’m‘p{1 tlﬁb‘g&lw@e@@?&’al 5 s perforned

al so through the user interface 4._ The sysf.em r
to theldy eRten@ahi \resordimg arsst r UEpe oetail ofi %%P%/@épn SHHE" Bea

Interface 4 to performcontrols of respective units in

4
accordance W t.h, t ' ion to control the
eXten@@@rS&Pﬂ@ﬁ%gfwflEBegﬁ??rlrﬁgt{/hg&t he system In the inmage
pi ck-up apparatus 100, in the case ere t heg .qpty cal
r epgedilfige nestittoh Gnits40nsevep| & éﬁ‘}PV\rlan datay “&@ﬁ ei,l&g rbeen
instruction fromuser is given in recording data or%tgl
.the optical recordi AU ,3( e optitatde posécon diinge
fecelYn%Qezli 5 ssq%rﬁlrg%%egﬁ%u% er, at the ti rr% of
initialization, as shown in FI, t he

.3, r di
optical paeopliighmedptm cain necerdanee instrustion gﬁﬂ{ﬁ f&gﬁ%system
' into video recording area ARV and still picture

recordi ng,.ar ARS. 14 The boundary therebetween is
man%ﬁﬁm&fg&egﬁ?ng’?-the boundary pointer Po included in

recordi ng data managenent i nformation rego d,d :
ErEgeusat interface ARNITGeS (9 ACERRY HSHT 1°48 &dé‘ﬁ%’ as gecording

as shown in FIG 3. Then, a nethod of initializing the
startf%Pct)ﬁ,(:&l:. [ 5RE: Hs RGNS the system cpntrol unit 3. Moreover,

input switching between video signal consisting of moving picture video
signal and audio signal and still picture video sigpal 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 réspective 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 is initialized. Further, at the time of initialization, as
shown in FIG. 3, the recording area of the optical recording medium 35 is

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




i mage pi ck-up apparatus 100 w il be explained. In the
i mge pick-up apparatus 100, recording type DVD is
used as the optical recoriding medium5. It is to be
noted that, in the follow ng description, conpletely
unused area on the optical recording medium5 is
called mrror surface, and an operation to record
arbitrary data to thereby elimnate the mrror surfacg
is calle addi ng.. | ofyvi fHel ibandi dieter Po
The bﬁﬂﬂ@%ﬁy ?1@%85%%%%%.%%%&&92@ difjﬁgﬂ]i\eg b@iluni ??glq y
performed up to start position Po. of the

dat.a
inclu&d 9k deasrdare damsmahagemenhinfaymaor regorged 1 gpanagement
shown in (B) of FIG 4, recording data nanagenent

i nf.qr mati on_.an 14,.8: L &Y s e 'n #I&. Becor ded
areaﬁﬂil@% e%@?&%‘%dgﬁlr%é{eggﬁe%riaused to under go
paddi ng. The recordi ng data nanagenent..i nfor

| nfiienBtal method bE initiebringithenop g‘@ﬁ%‘fﬂm%rr@gg%kh?%n%dor ©
recordi ng managenent information relating to recordi 1r(lg
. data, and__val i1Ag i Rg bewRHRd phsitheoim&ge pick-up
imagge PideHP ﬁ@%ﬁ@go lpgcg@(}i %g afre%,la ARV and the still
pi cture recording area ARV (herejnaft.er, th

the still
appavétk 108, rexoedingdype YD isdisedasyinp OPHERT T '835“1@ tfiédium 5.

therewithin. The inner circunferential side is

1t is g(ii)lg%{]qig? ﬁz{:ﬁ glfeﬂ\’né't ?@?}\Q%ﬂéﬁdﬁﬁatﬂfr@ 2oARctelndnusegd area on

i s assigned as still
picture recording area ARS. 15. Further | | PR96n to
the Gptidel upceyding amcgunné, isj GplleHemiizeh Sb\ﬂﬁ?é@ %{g gﬁﬁ)sﬁ
recorded onto the optical recording nediumb5 which has

oA oy s oo
{ ﬁgﬁ{ a&jc;& gf ilggal\{izi%egoﬂl%e&?ticdajl r}gc&ﬁ&ﬁ?g AR, )ﬁ!ﬁ&d‘ing 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
" mapagement 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 managemeﬁt 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 ARY, and the outer circumferential side

is assigned as still pictare 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
| eadi ng portions of respec%#ve areas therewithin, and
recording is performed in a direction fromthe inner
circunferential side toward the outer circunferentia
side. After recording is conpleted, recording data
managenent i nformation_and/or file systeminformatio .
are Pgm,em the inpageaRickripiappdatls Mi).apvibe cae whae data is
i mge pick-up apparatus 100, in the case where mrror
reciilagind e ol seordife Thediuphauha] P faf Bosh Talhiead by
circunferential side fromthe sti]l picture area .
the abgve-pertioncsh techniqus, when daputtadfiaadsaridgo [datspibpt video
fromthe outernost circunferential position of data

datd RCRIOPded ThiBTHE RIS Fddd@ing’ HEQTARVIaRd %e?ﬂﬁp@ﬁeﬂh%ta is

optical recording nedium5 as shown 1n (B) of "FIG -

.those mrror_ areas are caused .to yndergo .paddi ng. . ’
still-pictwes thafsstll Paciem 1s aeepIAss intae shil Pigirg recording area
managenent information and file systeminformation of

ARSN® {RARISHEAY FERG AR @kepoiahedf rEsuriiar ard Badded to be
I mage pick-up apparatus 100, in the case where 16

|.nstruction. of finalize processi.ng i iven fromuser,,.
leading AOrGeny Ph ESPSPHYC AECSIRERT AP PR e TEeS A 1 Fr{aned in
optical recording nmedium5. In the finalize

a Bireeesri MEomasthehoithern difdurbferéntial Sside eaomdirdg tat aouter
managenent information and/or file systeminformation

._included.in.the agenent .ar ea. . '
circumferential 'side. Attero 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. 3, 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




ARM of the optical recording medium5 are
reconstructed so that they are adapted to the
standard used in general optjical recording nedi um
reproduci ng device. In addi®%ion, in the case where
mrror surfaces are left on the optical recording
medi um 5, those areas are all caused to undergo
paddi ng. Further, when recording operation is
. continued in the inmage pick-up apparatus 100, the
instrgctiotanf &nabigaiprongssiagdsigiyendeomensergdinalize processing is
after all. Here, the case where the renaining
[ [ oy dtly Tolae [ oTo THRF-T o1 .
ex{AREE W NosbpE: B dhb Shtfcdll R RERG hip 37 16T She Halize
recording area ARV is considered. |If sufficient enpty
pragessingx a& sshawn hin vi@eoof dJ6rF.dimgreeordingariatat nednagement
time point, the video recording area ARV is assigned
- I - -
infbfiuhtin <2l IR 455, HERARMIAN iABACATR 8 shIcOR arca
extend the still picture recording area ARS. This
ARMcohihgeptical repording medsumn?| asw Tegonsected ot Bratghey are
Initially, as size of the area to be assigned fromthe
o e P raN B Ao A TR QY Bhelfifin reproducing
set in advance. |n the case where recording_of still
device. iy addiiion, 18 the fase gvherer marox gexrlacesyarg lefhen the optical
remai ni ng capacity in attenpting to make recordi ng
recofdifig 306diAsPINHHIRE aré RCALHINEREE Fo uhag{gcﬁgfddihgg
capaCity of the video recording area ARV is first
confirmed. If the remaining .capacity. of the video ,
" ocdrURthG: a¥hen PRegTimY QpeaFion A Gorinued e BRARS pick-up
which is set in advance, the area corresponding to the
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 i1s 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




ext ensi on size which has been set in advance fromthe
outer circunferential side of the video recording
area ARV is assigned to thggstill pi cture recording
area ARS ((A) -> (B) in FI 6). In this instance, the
area extension section 33 in the inmge pick-up
apparatus 100 serves to nodify the boundary pointer
i ncluded in recording data managenent infornation
. recorded in the managenent area ARM of the optical ‘
is neerURAINAYE FEPRGIH B aHeHPpHNgt themake geapidng Antor errrespending
managenent section 31 and the file system nmanagenent

recBfRibl fcp S Sofainhl B iR the AUBRE0BRRL MM RY is first

picture recording area ARV to further nodify recording
condgmedrdhHigciesmaining¢apagityiadrihe videsn recordingyarea ARV 1s larger
i nformati on which are related thereto. After extension

thaflfthé RSt SHRIGHIRTRIl A alPalf) hO'Uch EOlreOAREAN® the |

wever, in recording data I'nto ext
area, recording operation is performed fromthe .
exteRsAON $ir S Bdneh glﬁs dreenrret ip dyange diprariheiren girepmierential
circunferential direction ((C) in FIG 6). In the case

sideVBekige wtﬁooﬁcbﬁﬁhgre@e& RV %@ﬁiﬁﬁ@ﬂ Yoithe tsﬁh?gc@ﬁl& recording

after extension of the area, en mrror sdrfaces are
eft within a predeterm ned 18 area of the inner

|
areg AR kAt endBamn §lGeb).r om start position of new still

picture recording area and still picture recording

ar egnahse ihdighee]ithe e ektdnsion dedtio R in the IMageemigk-up
are caused to undergo padding. In the case where
e

exten area i s conpletely used for, a second tine, .
apparatus dl%% serves to moarﬁJy t oundary pointer mc?uged In récording

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
1s 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




and enpty area of the video recording area is |arger
than the extension size as shown in (B) in FIG 7,
t he boundary pointer is nodified so as to point out
new boundary position Pl" 8 extend the still pi cture
recording area ARS for a second tine ((C) in FIG 7).
At tinmes subsequent thereto, simlar work is repeated
until remaining capacities of the video recording
area ARV and the still picture recording area ARS

ared etftthbeinoee cirquanferentiabsisle fianeistart positionnef newostill picture
button is pushed down to start image pick-up

ti PO oS i ‘
recBﬁﬁ v\g a'r@:{‘ taﬁé{ sttl:ljlle%fc'ﬁﬁ%ere%fdﬁ]gg %‘Igg ai%qiler&?%dégg gle)r%lﬁ%xtended
20 in the i mage pi ck-up apparatus 100 serves to judge
areasthpse wreasee Cansadoto utadesgod ppddm@;i fromthe image
pick-up unit 1 is noving picture (step S2). In the
cas r . r :
¢ o aRdhE st MherBRAICEARER it SMRILER uRH Fsecdifl time,
capacity of the video recording area ARV (step S3).
- andremphe area of theevides scoprding aresris lnrger thamthe wgtensmn size as
capacity of the video recording area ARV, image .

i t ;
shoBtf 0 (B) U TG, T 8 MRS ek 35 Bdtied 87 Toigloint out
-~ _image pick-up data which has been inputted fromthe
- newy h@g@dm posiden i " daiextand theestill pigiregrepprding arempR S for a
into the video recording area ARV (step S5) to

Secaﬁgﬁrﬁ?gg}) Age@sign demands, after recording is

conpl e recordi ng data management |nforrrat| on

and/or file systeminpformatiaon of the mana ar ea
ARM AL tiElssepsequent dgeraipetifalaroW ofpis Fees remaining
oper ati on

Capacities of the video recording area ARV and the still picture recording area
ARS both become equal to zero.

Namely, when the recording bu_tton 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




is continued (step S7) to return to the step S2 in the
case where the recording operation is continued.

Mor eover, in the case where inputted data is not

novi ng picture as the resdPt of the j udgnent of the
step S2, whether or not the remmining capacity of the

still picture recording area ARS is sufficient is
confirmed (step S8). Further, in the case where the
remai ni ng capacity of the still picture recording

pickrgruARSl i se.s midvingepicturendage ipta kheupidiat reopnding aee ARV
been picked up at the inage pick-up unit 1 is

S T e

still picture data into the still picture recording
recarding ARS: fanagesB)nt infouprtion, anakonfiteasy ssemdiedarmation of the
after recording is conpl eted, recordi ng data

o OGHEFE Rk AR O S e ™SR

_or not the recording operation is continued (step S7)
is continged (stepS DHe returaptoshe; siep 98 inathe calse vehaergghe recording
recording operation is continued. In this exanple,

' whet her or not the remaining capacity
opek R ortFpled.

cture recording area ARS is sufficient
at the step S8 is performed in_ a manner descri hed

bel dMioréayercinahgl case mherg inprettedataris ngt Gapesgtpiciuse as the

conpared with a predeterm ned val ue, whereby in the

I o C i ISyt | ;
s A SR 2Bt e el 108 s o

capacity is not  sufficient"”. . .
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 irﬁage 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.




In the case where there are photographi ng nodes of
three stages of high picture quality (HQ/standard
(SP)/l ow picture quality (lz) as, e.g., still picture
phot ogr aphi ng node, the prédeterm ned value is set so
that there is ensured enpty area sufficient to record
still picture of HQw th capacity of still picture
whi ch can be photographed in the HQ node where the
capagity is. the largest being as criterion, 2
1 pr editempMRERInga caRACTEOAS cppapRicAgWIl @npredgteymined value,
pi cture photographing nodes are set in advance to
whéRBRaig {RIMake NG/HeaP el )feﬁda'iﬁlng %) _ﬁ’(ﬁi)ﬁri@ Neder VilaHe the
corfesponding to the selected still picture

hot ogr aphi ng made, whereby . in_the case where the
Pfea%‘}?ﬁm%ﬁl% Pécilt yiSi slu‘l?&%(}s) ethat hé&iet FeagHBg e Capahliyeds not
value, it is judged that "the renmi ning capacity is

suffielenpuf ficient”. For exanple, different val ues are
stored in dependency upon still picture photographing

photBPARRFGTRbT: Bkt 4R cLepranbing riRdisopffhree stages of

conparison between predeternined value of the judged
hightpittur®iqablite (HHQIM(WHI(SP)M@&%i@ﬁﬁe tdrality €IR) f&ls,nﬁ. g - still

capacity. 3 Sti i mge data capacity actually picke
. up and renmajning c it 1 are compared with _eac .
pictin FHOGHEPLEE bt drsdaireRinad SoRent iy Wt there is
capacity is lesser than the former, it is judged that
ensiitdieempifianea guifagiont toy recordnsitll pidtiites o€rHQ. wikhr eqyrity of
in the case where the remaining capacity of the still
sti]lp];')i%ltuurre%vhich 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 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) 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




recording area ARS is not sufficient as the result of

the judgnent of the step S8, whether or not the

remai ni ng capacity of the video recording area ARV is

| arger than the extension ze is judged (step S9). In

the case where the remaining capacity of the video

recording area ARV is larger than the extension size,

t he boundary pointer is nodified (step S10) and

recording data managenent information and file system,
are; ﬁﬂmpﬁﬁ%? ovitlareacho athiere wvhegely ig the) case wikseethle remaining

extend the still picture recording area ARS. Further,
caIJia'Eﬁggs Fpl%e%éér Slgalb gl?e% ftifffliérc :i‘tnfé dg&? ?g@eﬁth‘é%zgiﬁlﬁh aglty is

i mge, pi ck-up data which has been inputted fron1the
noﬁﬂﬁﬁﬁﬁﬂ%lck up unit 1, i.e., nmoving picture data into

the video recording area ARV (step S5) to update, as

0CC AR AFI > k! Where R rehidhing CGpABIS T dhe still picture

recordi ng data management ornatl nd/ e

ystem inforngtion of _the nana enent area ARM (ste
recsgfmg AP RS vip d1of sptlaciepbas thf‘erwéto@ﬁ ﬂrfgjudamr&tqfofhe step

is continued (step S7) to return to the step S2 in the

S8 .CRRetheR F R0t ke réxﬁﬁﬁﬁﬁ‘% ﬁ’cﬁ%! af twvicfeocl%btdiﬁg%eﬂl&RV is
times subsequent there lar work is repeat

until remainin capaci.ti.es of the |de cordi ng
largh PR P TS (LAY I%UBagﬁ‘L (F€BoSd)nip dheacass Whees the
bot h becone equal to zero. Here, while it has been

rentiifig Rapa&ibp Vel thatvideot ARos@ing WR&T ARM fi®llarger than the
surfaces are left wwthin the still p| cture recording

extgrllﬁ%gp (sAngliﬁ.lpgp S&%lﬁ{eg]ég Sgcgﬁ{ipa d3tep; § fd) z?rfd 1t‘ec0rd1ng 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
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 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




picture area start position, and a predeterm ned area

(ARVpl) fromthe outernost circunferential position

of data recorded in the novj.ng picture recording area

ARV, areas corresponding tHéreto are caused to undergo

paddi ng at the tinme of taking out the optica

recordi ng nediumb5, such processing may be perforned

at the time of conpletion of recording. Mbreover,

whi | e padding until data recording area start p05|t|on
AR&bethls@comaq@alrt@czea@ the initialization processing

in the image pick-up apparatus 100, that processing

MY D) SASE HEflaSHEh HERLIR dhdd A i ¥hid BEESwheld mirvor

recordi ng data nmanagenent rmation an

f|Ie systen1|nfornat|on are recorded are caused to

surfgegsr goe paedi mgithimethesistdl opictine afesardiogberess(4RSP), 2

to the still picture recordi ng area ARS at the tine
prefb R4 SRV 8 Ml P ARRALRE el sl

: and extension area size is SI m I ara set to
pichEgopteab SErkipasHien.uand @ rpredetermaped prek - UeRYphar Bons the

100, it is possible to performrecording fromthe

outePRBEt %ir&ﬁﬁﬁfafern%ﬁl (}gisuﬁlfj%faﬂﬁat Reor@4 §h the mov:m% rRlcture

circunferenti al of the optical recordi ng ned
as_.shown in EIG 9. ------ -- --------------
recppripg ara AR¥i mr%s Gﬁﬁf@ép@@dlﬁg heretq jare %attspdr to undergo

. recording area can be calcul ated by meki ng reference
paddin§ MRt Yhe ANAET 6 tﬂﬁﬁgg&ﬂ[e e | dPtRIaTBlec8fing "Rl 51 such

he file systemof the disc.

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 medinm 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 circumferential side of the optical recording medium 5 as shown in FIG.

9.




For exanple, in the case of DVD, UDF is used as the
file system In the UDF, area called partition is
defined as data recording grea on the disc.
Managenent of use state of “the partition is perforned
by information descriptor called Space Bit Mp
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
wherdexs, tthe gemainiag capacity ofitke istilli piature re¢ending area can be
correspondi ng sector is unused, and in the case where
l p.
calgl!éltgttééfr‘ ﬂ?sﬂfaﬁna me gcg:/fea%ﬁec ﬁ) e .Ccaagyﬁgltflpﬂﬁn éﬁnglftnﬁl:]fghﬂgtlon
. ca_aqinﬁgof the still plcture recordi ng area can be
1ncb{§&r ithedilgpysieonnf theadisef bits indicating "unused"
anong bits corresponding to the still ©picture
recopgyl Qﬂaxflbﬁaa i (FECh&d of TFPD Wb@ol‘égisedtai’setﬂeeﬁl%' st'f)&n In
capacity of “the noving picturé recordin area ca
det er m ned by val ue obtai ned by subtractlng
thet URHH, rpaea @allgé drasigonds defmed andata meordiag siica i thadisc.
vi deo recording area ARV from address pointed out by
Mahﬁ%eﬁ@ﬁf‘d@f YasBOLEE ofX tRE C}gﬁﬁitﬁinz > dﬁ&!foxﬁiié’drpﬂ)f : inffBrmation
managenent of data included within partition
i erfo d as file, The UDF has information relatin
deSFBPE?tra‘FQI E@B?@%?é%mfd[)ﬁs%ﬁt%f(h§r¢1n1iftﬁlé§€ CW&ﬁé@e&ﬁeﬁgD)
of video data is also perfornmed as 24 file by the UDR
Thér BB YagTHehapcRHAHBAGINY tol RApUEHROsEASR With Etﬂe”;gaﬁ?ition.
etern1ned as tern1nat|on address of video data

I h
8}%&31112?@@0&§dm t et sttrciteewrh(:é‘:;:rg:a IthI 1n %wat S 9‘1"; y11; 18 mc?icated that

corresponding sector is unused, and in the case where bit indicates “0”, 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




recording area may be al so determ ned by using SBD in
the sane manner as that at the tinme of calculating
the renmmi ning capacity of the still picture recording
area. It is to be noted th whil e the invention has
been described in accordance with certain preferred

enbodi nents thereof illustrated in the acconpanying
drawi ngs and described in the above description in
detail, it _should be understood that the invention is

filendy theri UK. {Bhe ipaninesans addigss ehthougdeo data file can be
nodi fi cations, alternative constructions or
det inedl &e 1otf1eaddrl?$§ Sﬂ‘v”f&fe%%dﬁéthom departing from
e scope and spirit o e present invention as set
forth and_defined by the appended clains. 25 CLAIMS 1
A dait should bgi naieddbaiodeoremaining gapasiyaoh the seving picture
whil e properly wusing at Ieast two respective divided
recDREAEAIIEE SHPBE 0 JOUPREASE LY RERE SIS inJRE i Manner as
in the case mhere it is _detected that recording
that b aidiet fimsy obnealcylalisgdiheg remating scapaeieok dfhm stilp picture
zero, the area having a remaining capacity is
rec8Rfihgnech t 0 the area where the remaining capacity has
becone equal to zero to thereby extend the one area
to | ow ogcupation ratiao of the respec are X
§riSal o él%f‘éﬁath%tt é’fly ¢ b HVgEHAn has deen: 3¢s¢r1bed in
kind. 2 The data recording nethod as set forth in

accot@indel with edepiain Dsrefstpéd dRbodRAentddibeaddMallbRtiedr ¥ the
bet ween the respective

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.




di vided two recording areas on the optical recording
mediumis recorded into nmanagenent area except for
the recording areas to extegprd the area by change of

t he boundary pointer. 3 Thé data recordi ng net hod as
set forth in claiml, wherein in the case where mrror
surfaces exist within a predeterm ned area fromthe

i nnernost circunference and within a predetermn ned

area fromthe outernost gi ﬁ\%&erence of the optical
recordi ng rrediuminthdp‘& s of initialization of
the optical recording nmedium data recording onto the

1 optiAalats e&UrdinOmPatdd BY peffoldind datitecoidihBavRié psdperly

recordi ng nmedi um areas corresponding thereto are
.caused to undergo.26 .padding. 4 A data recordin )

usiRg ﬁa@%éwgd%?ﬁpg%ﬂ% fh\@a@& GP%‘PW@H% af%asr%ap&m§3a9m¢¢®lng
properly using at |east two respective divided

medRGR 1A hbdordafes with Rihd GRd4ts ab begeesdiedg medi umin
accordance with kind of data to be recorded, the data

recordi ng apparatus conpri.sing ar management neans
for Wﬁ%‘iﬂ?‘bi C%?&n‘ﬂﬁ%‘i?eﬁ S 9?99%‘?%&% ﬁ@“ggﬁ%ﬁ; FaRacitygef one
the respective recording areas, whereby in the case

recofting aréa has bedomaé equaln@t zareNtiedred haelinch rymafnifg apacity
recordi ng area has becone equal to zero, the area

is aGEREY Hh¢ BTk s (B ST TRCI I droaine sz o zero

to thereby extend the one area to all ow occupation
to theteby eftetd tho expachi toaalve dscupatidieratitr ofdhleerespective areas
to be variable to separately record data different in kind.
2 The data recording method as set forth in claim 1,

wherein boundary pointer indicating boundary between the respective -

divided two recording areas on the optical recording medium is recorded into
management area except for the recording areas to extend the area by change
of the boundary pointer.
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 recording medium, data

recording onto the optical recording medium and taking-out of the optical

recording medium, areas corresponding thereto are caused to undergo




thus to perform managenent of renmining capacities of
the respective recording areas by the area nanagenent
means to performdata recggding while properly using
the respective recording areas in accordance with kind
of data to be recorded. 5 The data recording
apparatus as set forth in claim4, wherein the area
managenment neans serves to record boundary pointer
I ndi cati ng boundary between the respective divided two
paddirgording areas on the optical recording mediuminto
managenent area except for the recording areas to

4 extgnghih hRcatdagbyppdrangeadiptet efdropadanyingoidate rec@ding
The data recording apparatus as set forth in claim4,
27 wherein in the cas

wh .. m '
whil s e B0 RS, e SR 8 on an
circunference and within a predetern ned area from

optidl gec%%ﬂﬁ{g@ﬁﬁimhﬁﬁ ueterdance with kil opdatadb beaeceriledy
medium i the process of initialization of the optical

recording nedi.um data, recordin to j
r ed9e 1At rReINg ARRATRLYS ﬁ%@’lgﬁlﬁlf% %em%g%%gfsh&ﬁ{eans for
recordi ng nmedium areas corresponding thereto are

perf&aHiiRdniaRapasengof pamining. capabitiesnef) herespegiive recording
apparatus conprising recording nmeans for recording,

* arcagiwBer e anh ey 1 GREPGLG) HRABmALTPAGE, of one
are obtained by image pick-up means, the recording .

recof@iaBsare® hins bectpeayaal trpege thmareadayang gremaining capacity
is assigned to the area where the remaining capacity has become equal to zero
to thereby extend the one area to allow occupation ratio of the respective areas
to be variable,

thus to perform management of remaining capacities of the respective
recording areas by the area management means to perform data recording
while properly using the respective recording areas in accordance with kind of
data to be recorded.
5 ~ The data recording apparatus as set forth in clalim 4,

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

recording areas to extend the area by change of the boundary pointer.

6 The data recording apparatus as set forth in claim 4,




perform ng managenent of remai ning capacities of at
| east two respective divided recording areas on the
opti cal recordi ng nedi um ereby in the case where
it is detected that remai nifig capacity of one
recordi ng area has becone -equal to zero, the area
managenent nmeans serves to assign the area having a
remai ni ng capacity to the area where the remaining
capacjty _ has beconme equal_ to zero to thereby extend
t he Wherean eant dhel |case ockligrst | wirpnt isurfaces hexist within a
respective areas to be variable, thus to perform
prefBRAGRAEN" afth "ROR] N GRRRGIM CSirllmbienteSRRE! Wihin a
recordi ng areas by the area nanagenment neans to
~record, by the recording neans, the noving picture _
predetespiingdarga Epmn theeousermostyriseumtereneieof Biegopticalneeerding
28 are obtained by the inage pick-up neans into
melith 36 TAE BRRSRS ST MIEAT Ao IR, ol T8l P Bt e, data
claim7, wherein the area managenent neans serves to
TeCPEHBE PIHEUIGaPRiicH cfasordingnaedsimnand dalkagrautbef Wee wptical
the respective divided two recording areas on the
recORfihg amdd@eR, dhRds ”@erégﬁd)ﬁﬂifi% THAERIBIRE Rh&&E DS Rindergo
for The recording areas to eXtend the area by change
f the boundary pointer. 9 The inage pick-up apparatus
Padginget forth in claim 7, wherein the area managenent
means is operative so that in the case where mrror
7 surfAgesmaxeSpidk-upl Mppapaade conpribs ar€riiM hlt@ns for
i nnernost circunference and within a” predetermn ned

area fromthe ?ugﬂer m)sa. . . . . .
recording, onto an opfical recording medivm, 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 one recording area has become
equal to zero, the area management means serves to assign the area having a
remaining capacity to the area where the remaining capacity has become equal
to zero to thereby extend the one area to allow occupation ratio of the
respective areas to be variable,

thus to perform 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




circunference of the optical recording nediumin the
process of initialization of the optical recording
medi um data recording ontﬁzthe opti cal recording
medi um and t aki ng-out of t & opti cal recordi ng nmedi um
areas corresponding thereto are caused to undergo
paddi ng.

are obtained by the image pick-up means into different recording areas on the
optical recording medium.
8 The image pick-up apparatus as set forth in claim 7,

wherein the area management means serves to record boundary
pointer indicating boundary between thé respective divided two recording
areas on the optical recording medium into 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 outérmost
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.




