S05P1472 Descri ption Recordi ng Apparatus and Recordi ng
Met hod, Reproduci ng Apparat us and Reproduci ng Met hod,
and Program Techni cal Field [0001] The present
invention relates a recordi ng apparatus and

recordi ng nethod, a reproducing apparatus and a S05P1472
reproduci ng nethod, and a program and, nore
particularly to a recording apparatus and a recording
nmet hod, a reproduci ng apparatus and a reproducing

met hod, and a program that..opke it possible to easily
j udge whet her data was ?e%ggggdo+n a recordi ng nmedi um

by an apparatus of own nodel. Background Art [0002]
In recent years, DVD (Digital Versatile Disk)
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recorder and a DVD video canera of various no

-%ﬁ%ak%%%n aRHt ROPrd NG iTRS KRl hodl 0903] pRRyra@xanpl e, a

D recordi ng and reproduci ng apparatus that can
record and reproduce noving pictures and stil
pictures is disclosed in a Patent Docunent 1. [0004]
TRairariz1Deeygn@nt 1] JP- A-2003- 331563 1 S05P1472
Di scl osure of the Invention
foo01]

The present invention relates a recording apparatus and
a recording method, a reproducing apparatus and a reproducing
method, and a program, and, more particularly to a recording
apparatus and a recording method, a reproducing apparatus and
a reproducing method, and a program that make it possible to
easily judge whether data was recorded in a recording medium
by an apparatus of own model.

Background Art
[0002]

In recent years, DVD (Digital Versatile Disk} recording
-~and reproducing apparatuses such as a DVD recorder and a DVD
videc camera of various models have been put on the market.
[0003]

For example, a DVD recording and reproducing apparatus
that can record and reprcduce moving pictures and still
pictures is disclosed in a Patent Document 1.

[0004]

[Patent Document 1] JP-A-2003-331563




Problens that the Invention is to solve [0005]

However, formats of data to be recorded are different

dependi ng on nodel s of DVD recording and reproduci ng

apparatuses. Thus, when data is additionally recorded

in a recordable DVD, in which data was recorded>$3F 72
DVD recording and reproduci ng apparatus of another

nodel , using a DVD recording and reproducing

apparatus of a nodel different from the nodel, for

@ §%Te|5fl§hgefﬁ5§ﬁ¥(f% cause a user to recognize

the data was recorded by the apparatus of another

%%I)@aemswwﬁxeﬁhetﬂ%%el%n iR QB g LD that it is

fficult to judge ether the data al ready recorded
tdbddie DVD was recorded by an apparatus of own nodel
or recorded by the apparatus of another nodel. [0006]

The i pygBRLLAN f@%na&%e%fdggh§ego|k§b we%wrafedsyg@ & fferent
situation and makes it possible to easily judge

aatghgdatd Wasad Bfolcdedpybn AedBCAMY nQnHEd£%§B$Bhé¥ﬁg
apparatus of own nodel. Means for solving the bl ens

48 el vhebecondidg vaRpanat 4si Hfaddie iicRwenti 08cbsddd in a
recording apparatus that records first data in a

FeH@abkepvec ahdivRgch MRGaUR s the orgear 8 g DRPPad @B ng
characterized by including: recording neans that

418 Of &lSr ddiR: ilnigr Sdprtdtar uisn dheak@aaidi megdLl S0aP1dd2a bVD
medi um generating nmeans that generates, for each
recording and reproducing apparatus of a model different from
the model, for example, it is desired to cause a user to
recognize that the data was recorded by the apparatus of another
model. However, there is a problem in that it is difficult
to judge whether the data already recorded in the DVD was
‘recorded by an apparatus of own model o©r recorded by the
apparatus of another model.

[0006]

The invention has been devised in view of such a situation
and makes it possible to easily Jjudge whether data was recorded
- in a recording medium by an apparatus of own model.

Means for solving the Problems
[0007]

A recording apparatus of the invention is a recording

apparatus that records first data in a recordable recording

medium, the recording apparatus characterized by including:

recording means that records the first data in the recording




predeterm ned recording unit, second data indicating a
nodel of the own apparatus; and cal cul ati ng neans
that applies a predeterm ned function to third data,
which is included in the first data recorded in_the
recordi ng medi um by the recording neans and chah
every tine the first data is recorded in the
recordi ng medi um by the recordi ng neans, to thereby
calculate a discrimnation code indicating that the

RELQIH NOg@PPAAIS K& dednihe fihstadata i Bothe eacn
recordlng medium "and in that the recordi ng neans

prdrdigear Ascdhe 4 sa8EMNAtdeNasede ndFil-guhat gdadaer

the cal cul ating neans, the third data, and the ~“second

St Jener abpdrhyut heagenaratiing iMgansahd tRet applies a
recording nmedium [0008] The cal cul ati ng neans nay

i et et nkher i RGlonM §2hi R dLedewhYcRRR! YhAidd in the
function for reducing an anount of data to be smaller
tihat theat hédshdiaf ant hd he ddridnd gtad@iuh 330%he The-ording
cal cul ating nmeans may cal cul ate the discrimnation
edes byd apngedge e hashmk U ifeRst addthe ikhtddbrd@idain the
[0010] The third data may include at, |east data
reeeordded wadiun by tihe reecodthdqoheappar 6d thereBlddlciiate
third data nmay include data for nmanagi ng a program 3
S05PE47R1 mateorototib el ndd catdhg g hneed ik ben rane reld nbr ad p adatta s
for the recording

recorded the first data in the recording medium, and in that

472

the recording means further records the discrimination code
calculated by the calculating means, the third data, and the
second data generated by the generating means in the recording
medium.

[0008]

The caiculating means may calculate the discrimination
code by applying a function for reducing an amount of data to
be smaller than the third data to the third data.

[0009]

The calculating means may calculate the discrimination
code by applying a hash function to the third data.
[0010]

The third data may include at least data recorded only
by the recording apparatus.
[0011]

The third data may include data for managing a program




medium [ 00121 The second data generated by the
generating neans may include, for each predeterm ned
recording unit, data indicating that the recording

was performed by an apparatus of the nodel of the
recordi ng apparatus and data indicating that t e oPL472
recordi ng was perfornmed by an apparatus of a node
different fromthe recordi ng apparatus. [00131 The

cal cul ating neans nmay cal cul ate the discrimnation

o P haPRl 3 R nighfe JURE LHQR R b &iteced cdat:a @diing
the third data, which are parts of the first data.

14l A recording nmethod of the invention is a
recordi ng nethod for a recordi ng apparatus that

ropcends first data in a recordable recordi ng nedi um
the recording nethod characterized by including: a
first Thecosehmy Bicapgeheteeod B NG he BentissingateurisN may

the recording medi um a generating step of

igenewat i ngorf ota@ach yrdetrenmcaed reesod thng unit,, data
second data indicating a nodel of the own apparatus;
iaddaketihgt tihngr sttep reebrappl yirag e yioetetebii fiecthipparatus
function to third data, which is included in the

dfi tée datlal reft ahdedetord vy ragenditng aedi dota byhdicating
processing in the first recording step and changes

téadr yhet reeotdind wast pdafarmsd rgcendegpbnathe of a model
recordi ng nmedi um by the 4 SO05P1472 processing in the
dlififstrenecoroin ngiesstregortiéonyhepebyatosd cul at e

[06013]

The calculating means may calculate the discrimination
code by applying the function to the second data and the third
data, which are parts of the first data.

[0014]

A recording method of the invention is a recording method
for a recording apparatus that records first data in a
recordable . recording medium, the recording method
characterized by including: a first recording step of recording
the first data in the recording medium; a generating step of
generating, for each predetermined recording unit, second data
-indicating a model of the own apparatus; a calculating step
of applying a predetermined function to third data, which is
included in the first data recorded in the recording medium

by processing in the first recording step and changes every

time the first data is recorded in the recording medium by the




a discrimnation code indicating that the recording
apparatus recorded the first data in the recording

medi um and a second recording step of further
recording the discrimnation code calculated by the
processing in the calculating step, the third d&¥31472
and the second data generated by the processing in the
generating step in the recording nmedium [0015] A

first programof the invention is a program for
RRRidling 14 il $2L3:1 Ll &G gég{},e dLERLILDY JBdi D, .
the first program characteri zed causi ng a conputer

4 Qi SXPEHL S+ Y 0EE881 RQ1IACL U e And ife%%rﬁgﬁggélj;%%hg:atus

step of recording the first data in the reco

PRI 8 P678%t hog, S:Ltneehefre&%%gtmé@m{p%naag Recond
predeterm ned recording unit, second data indicating

1% dHU8h gOF t O, BRARAHALYS re Bo £ fH Itdll RYsSLERi Qftion code
appl ying a predeterm ned function to third data, which

deSlculRekHdgdehd pirBeebb I 84 idali seraidad dgstde, the third
recordi ng nmedium by processing in the first recording

&tep and whargesnavesYa ddnatba by gle @abackSing in the
~recorded in the recording nediumby the processing in

dherbitiay seeorii nhestreportiony hesehyn.cal cul ate a

di scrimnation code indicating that the recording
[ppanatus recorded the first data in the recording

medi um and a second recording step of further

recor Hi g rshe pdiogermmafatilon Toeentiea cid akegrbyriie for
processing in the calculating step, the third data,
ranertihegsécond dita igereratceddaylé hee s odiass inmgiiium,t hee
5 S05P1472 generating step in the recordi ng medi um
first program characterized by causing a computer to execute
processing including: a first recording step of recording the
first data in the recording medium; a generating step of
generating, for each predetermined recording unit, second data
indicating a model of own apparatus; a calculating step of
applying a predetermined function to third data, which is
included in the first data recoxded in the recording medium
by processing in the first recording step and changes every
time the first data is recorded in the recording medium by the
processing in the first recording step, to thereby calculate
a discrimination code indicating that the recording apparatus
recorded the first data in the recording medium; and a second
recording step of further recording the discrimination code

calculated by the processing in the calculating step, the third

data, and the second data generated by the processing in the




[ 00161 In the first invention, the first data is
recorded in the recording nmedium the second data

i ndicating a nodel of the own apparatus is generated
for each predeterm ned recording wunit, the
predetermned function is applied to the third d>P1472
which is included in the first data recorded in the
recordi ng nedium and changes every tine the first

data is recorded in the recordi ng medium whereby the
é:@r%crra't%ﬁ_atsteﬂ £00&e Irrédﬁo%&hggm&@f&m.t he first data is
recorded’in the recording nediumis cal cul ated, and
tdedi scrimnation code calculated, the third data,

and the second data generated are further recorded in
the regoedsng: MBdiitRenk 9947 Lo e rEQdWGHAT: APRAAMAEY in
of the invention is a reproducing apparatus that
HIRPredueasnhi isdi gat ankesorded ddt A iMRGRLEAiRY » MRidiMor
t he reproduci ng apparatus characterized by including:

- fRaskbppRAASud halgeheadsc@Wor 4 id@t8eRnduNGEcording
medi um second data indicating a nodel of a recording
aiRar diciprfatepef fied Fadct i 66 Asdipgl Dfd thecHd tpirdatada,
in the recording medium third data that changes
veMedhyidiime ldaled is thecobdetl datat becoedod dinnghevtidéfding
and a first discrimnation code indicating the node
mefditheand eclosdiary edepgr alns tHmifireconded iflerdddrsled in
data in the recording nedium the second data, the

tthiel r dedat@in@ndnedient, i r sherebscrih@ natsonimdae: frei ngode
included in the first data; 6 SO05P1472 cal cul ati ng
imgdrsttihat tat cilleatféssa Seconics diesoridednati dre cederding

medium is calculated, and the discrimination code calculated,
the third data, and the second data generated are further
recorded in the recording medium.

[0017]

A reproducingapparatus of the invention is a reproducing
apparatus that reproduces first data recorded in a recording
medium, the reproducing apparatus characterized by including:
readout means that reads out, from the recoxrding medium, second
data indicating amodel of a recording apparatus that performed
recording of the first data in the recording medium, third data
that changes every time data is recorded in the recording medium,
and a first discrimination code indicating the model of the
recording apparatus that recorded the first data in the
recording medium, the second data, the third data, and the first

discrimination  code being included in the first data;




i ndicating the nodel of the recordi ng apparatus, which
recorded the first data in the recordi ng nedium by
applying -a predeterm ned function to the third data
read out by the readout neans; and executing neans
that executes predeterm ned processing using t P oP1472
second data when the second discrimnation code

cal cul ated by the cal culati ng neans and the first

di scrim nation code read out by the readout neans

@éiﬂjd?ﬁja%n‘@irﬁébnseﬁ?& ehheh1a{ 8038 chhe %ccr!ilnéhia'ﬂgon code

means nmay cal cul ate the second discrimnation code by

Bl QH 6 i HlREdd 100 B FRMGIiNG ApardFRUNtHatndatd dR g
be smaller than the third data to the third data.

{H019] rdbe dgabcuiat tRY MRABTITBY GRIGWG & heppes a
di scrim nation code by applying a hash function to the

jlddeterédahad fiQ20bn Thethdhthdrdahaanmysd el Bg@hatreadout
| east data recorded only by the recordi ng apparat us.

nfjd02]] Fhe thiccdtdaga mewhd nehude daiatker pBaRGidighided
program area of the recordi ng nedium and control data
drarcetshe nnecdmndi tige seechdidatd wBRhRIE/Re doiD@Pdcrimination
.code calculated by the calculating means and the first
discrimination code read out by the readout means coincide with
each other.

[0018]

The <calculating means may calculate the second
discrimination code by applying a function for reducing an
amount of data to be smaller than the third data to the third
data.

[0019]

The calculating means may calculate the second

discrimination code by applying a hash function to the third

data.

[0020]

The third data may include at least data recorded only

by the recording apparatus.
[0021]

The third data may include data for managing a program
area of the recording medium and control data for the recording

medium.




The cal cul ati ng means may cal cul ate the second

di scrim nation code by applying the function to the
second data and the third data. [00231 A reproducing
met hod of the invention is a reproducing nethod for a
reproduci ng apparatus that reproduces first data®0°F1472
recorded in a recording nedium the reproduci ng nethod
characterized by including: a readout step of reading
out, from the recording nedium second data

ﬂdﬁy ating a nodel of a recording apparatus that
perfornmed recording of the first data in the

recorghng gRLLL LR T ddala g{%gt g gB-Qfa?teeVeE}yetiéE%ond

data is recorded in the recor g nedium and a first
M 361 THIRELRR GRG8, h?ﬁgﬂé R e RAEl PEnd Becond data

recordi ng apparatus recorded the first data in

dhe thecerdi-aogedi um  the second data, the third
data, and the first discrimnation code being

fowglsyded in the first data; a calculating step of
cal culating a second discrimnation code indicating

the mpdedprofudifg heersdi iy tRRPEAAEMSLonIsCh FOSIdRA ng
the first data in the recording nedium by applying a

n¥tedat £6 Manedp f et i appard bigs tchiat drsitRIvRRAL Ovt M ta
processing in the readout step; and an executing step
rafcoxeautimyapredelreyifign ete Pi0g,e s §hag répirdgucti g method
second data when the second discrim nation code
ctalragkateded by PrarBSIgNGa kBatlbet cakpw Mt ¢ adi 15§ eptartdom
the first discrimnation code read out by processing
the trkeordadguhesdiep, 8sSOGRI AT caimbice ingt h eadkel of a
ot her.

recording apparatus that performed recording of the first data
in the recording medium, third data that changes every time
data is recorded in the recording medium, and a first
discrimination code indicating the model of the recording
apparatus that recorded the first data in the recording medium,
the second data, the third data, and the first discrimination
code being included in the first data; a calculating step of
calculating a second discrimination code indicating the model
of the recording apparatus, which recorded the first data in
the recording medium, by applying a predetermined function to
the third data read out by processing in the readout step; and
an executing step of executing predetermined processing using
the second data when the second discrimination code calculated

by processing in the calculating step and the first

discrimination code read out by processing in the readout step




[0024] A second program of the invention is a program
for reproducing first data recorded in a recording

medi um the program characterized by causing a
conputer to execute processing including: a readout
step of reading out, fromthe recording medi umS05E1472
second data indicating a nodel of a recording

apparatus that perforned recording of the first data

in the recording nedium third data that changes

EYEIN del PR cHabach Sock&corded in the recording medi um

and a first discrimnation code indicating the node
pfoddie recording apparatus that recorded the first
data’in the recording nmedium the second data, the

thi rdadaf@onaneh e afl 3 1§eS GvILRAEHON sCQUGRRIAG for
included in thé first data; a calculating step of

£ DRt ridseegns Al ssrdsa nat 'aerﬁggﬁihﬁdzh&ﬁdn{‘g the
t he nodel "of the recording apparatus, whic recor ded
Ay ddn Séhaad & di e b eceLdkngq Medi UBhpkYe APRLY I Mt ite
predeterm ned function to the third data read out by
PHRERSS NGO hdl ddighd -eaddldsSite Pte@E 2Ba8XEE WuthJf 8B Rhe
of executing predeterm ned processing using the

Seeedd ngadari WMAE Ns & Fen 88 0AA ndli 56t i fid Rahd I 6P@€recording
cal cul ated by processing in the calculating step and
dpte raicist tHa 6 opé M aiddore ceodend eatl told fAy spr @gessimghe
in the readout step coincide with each other. [0025]
dardride nhhedi umy emtiiranda t e sacendndas aevardi camendatea 9 s
SO05P1472 nodel of a recordi ng apparatus that perforned
regrodedngn ofhd Mecording medium, and a first discrimination

code indicating the model of the recording apparatus that
recorded the first data in the recording medium, the second
data, the third data, and the first discrimination code being
included in the first data; a calculating step of calculating
a second discrimination code indicating the model of the
recording apparatus, which recorded the first data in the
recording medium, by applying a predetermined function to the
third data read ouf by processing in the readout step; and an
executing step of executing predetermined processing using the
second data when the second discrimination code calculated by
processing in the calculating step and the first discrimination
code read ocut by processing in the readout step coilncide with
each other.

[0025]

In the third invention, the second data indicating a




first data in the recording nedium the third data

that changes wevery tinme data is recorded in the
recording medium and the first discrimnation code

i ndicating the nodel of the recording apparatus_that
recorded the first data in the recording medi umS05F1472
which are included in the first data, are read out
fromthe recording nmedium the second discrimnation
code indicating the nodel of the recording apparatus

ddill §ecorded-d gy 5{3?§{:at1§§ttﬂaitrbémr&n%a_q_[@éd]:gii%déf":E]he

is calculated by applying the predeterm ned function

#i@ stth@a t Pl ha ilat ac & £ath PHb a1 &R tﬁl@ethjmcﬁgﬂ§q:mage&11angées

processing is executed using the second data when th

SREYNE 1 flb SEL 4 NiRALL LB &0H6 (L ’heut &t th AR nbASuh] 4id the

di scrimnation code read out coincide wth each other.

AN 2088 nifhalR8n ldddetd DR A 040dh NAREQE b RG HE Q- dd¥-ding
invention, it is possible to quickly play a recording

ddirdfus|dhfrarétstlad thaeeebdidd@ o On the rddvanhiyeedilin,
is possible to quickly and easily determ ne whether

wihdich Was iecDidell innthBefiegorditg nRdi wELEYol from the
apparatus of own nodel. Brief Description of the
deawdngs médO2, 1l Hhegsedohd @i shmigriavatsBawedde amdicating
exanpl e of a constitution of a recording and
thepmodetiang thppacad tisido apbhehthbethdtverico®fedithe first
applied. 10 SO5P1472 Fig. 2 is a diagramfor

dexxpl dnnichg aacexdingd encefiua liggicedkbulated by applying the
predetermined function to the third data read out, and the
predetermined processing is executed using the second data when
the second discrimination code calculated and the first
discrimination code read out coincide with each otherx.
Advantages of the Invention

[0026]

According to the invention, it is possible to quickly
play a recording medium. In particular, according to the
-invention, it is possible to quickly and easily determine
whether data was recorded in the recording medium by an
apparatus of own model.

Brief Description of the Drawings
[0027]
Fig. 1 is a diagram showing an example of a constitution

of a recording and reproducing apparatus to which the invention

is applied.
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format of an optical disk. Fig. 3 is a diagramfor
explaining MARK PCK. Fig. 4 is a flowhart for
expl ai ni ng recording and reproduction processing in
the recording and reproducing apparatus in Fig. 1.

Fig. 5is a diagramfor explaining an exanple of SGpPL472
sinple constitution of a nmanagenent table TV. Fig. 6
is a diagram for explaining data held in a nanagenent
table TV area. Fig. 7 is a diagramfor explaining data

recorgegd in;t %edlmjgﬁ%%gﬁ_gghfn \énaéﬁﬁipl@ @? aslrjci\imc%l

fl owchart for explaining judgnent processing or O

fodeld arotherppdel degording. Fig. 9 is a diagram for
expl ai ning a data sequence. Fig. 10 is a diagramfor

expl aipayNg3 geney ati L0 8r. Qkﬁféimﬂbﬁtdﬂz@{&t gegde. Fig.

11 is a flowhart for explaining recordi ng™

processiyng4 Hisg.a 121dwcrth Al agsan £08, i§X Igailra!cra&dgwa and
nodel /anot her nodel information. Fig. 13 is a diagram
ferceipitabni RgoewssBgelihangicherecdmdely idHOr F@liRicing
Fig. 14 is a flowhart for explaining discrimnation
aateratnieconding. processi ng. 11 SO5P1472 Fig. 15 is a
di agram showi ng an exanple of a constitution

Fig. 5 is a diagram for explaining an example of a simple

- constitution of a management table TV.

Fig. 6 is a diagram for explaining data held in a
management table TV area.

Fig. 7 is a diagram for explaining data recorded in the
management table TV area.

Fig. 8 is a flowchart for explaining judgment processing
for own model/another model recording.

Fig. 9 is a diagram for explaining a data sequence.

Fig. 10 is a diagram for explaining generation of a
discrimination code.

Fig. 11 1is a flowchart for explaining recording
processing.

Fig. 12 is a diagram for explaining own model/another
model information.

Fig. 13 is a diagram for explaining own model/another
model information.

Fig. 14 is a flowchart for explaining discrimination code

recording processing.
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of a personal conputer. Description of Reference
Numeral s and Signs [0028] 1: Recording and

reproduci ng apparatus, 11: Image data inputting unit,
12: Sound data inputting unit, 13: Conpression and
expansi on processing unit, 14: Mcrocontroller, k1472
Encoder, 16: RAM 17: Header information processing
unit, 18: Signal processing unit, 19: RAM 31: |nage
processing unit, 32: Sound processing unit, 33:

Ml ti @‘E.@Xilrwi@_ra0§§§g°‘££lgsl48\ialmg a_ﬂ]éxagﬁﬂen@fj%l (éc_?rno_oéihc%_rtion
nodel information generating unit, 42: Discrimnation

$Ode peakedhat tagowt, 431 RAM 51: Optical disk Best
Mode for carrying out the Invention [0029] Enbodi nents

ssdhetiByent | R ddchauberen saltersi gxpl ai ned with
reference to the drawings. [0030] Fig. 1 is a block

gicegnam showi ng an exanple of a constitution of a
recordi ng and reproduci ng apparatus 1 to which the
i nventi oRedsrdipR bad. rdRlicihli SppLeoryl Ngianthage data
reproduci ng apparatus 1 is, for exanple, a portable
Mipdea ihgaarider 1and ouadatiafet el ey aapaplle: Mmpression
recording an imging result (inmage data) in an optica
adhids ke xpdln ssierv | pgo@ss sai davDu{ Dt gi 1dk eErcsatdone rBIL3&Y, . 15:
The optical disk 12 S05P1472 51 is a recordabl e DVD
Encoder, 16: RAM, 17: Header information processing unit, 18:
Signal processing unit, 19: RAM, 31: Image processing unit,
32: Sound processing unit, 33: Multiplexing processing unit,
41: Own model/another model information generating unit, 42:
Discrimination code calculatingunit, 43: RAM, 51: Optical disk
Best Mode for carxying out the Invention
[0029]

Embodiments - of the invention will be hereinafter
explained with reference to the drawings.
[0030]

Fig. 1 is a block diagram showing an. example of a
. constitution of a recording and reproducing apparatus 1 to
which the invention is applied.
[0031]

This recording and reproducing apparatus 1 is, for
example, a portable video recorder and is adapted to be capable

of recording an imaging result {image data) in an optical disk

51 serving as a DVD (Digital Versatile Disk). The optical disk
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[0032] In Fig. 1, the recording and reproducing
apparatus 1 includes an inage data inputting unit 11,
a sound data inputting wunit 12, a conpression and
expansion processing unit 13, a Mcrocontroller_ 14
an encoder 15, a RAM (Random Access Menory) 16,5%5?1472
header information processing unit 17, a signa
processing unit 18, a RAM 19, an analog front end unit
20, a motor amplifier unit 21, an optical head 22, a
Spisndle ARLeRapZS p@p t hread notor 24, and an out put
unit 25. [0033] In this recording and reproducing

)atus 1, the image data inputting unit 11
receives an input of an image signal that is an
i magi ng Fegul i, obhai nechhYi gy PRl $RewalaRg) idtus 1
(e.qg., CCD§(Charge Cbupledn%évice))gor an ingggﬂgﬁgna
imuidestan inoge aatgmn@hmahn?ma&ai USa sMbjettts ifiitting
i mage data received to analog-to-digital conversion
iacassi B comptle 881 Pt Snd NBGRInsdahaprbeesexanpheit tihe a
i mge data inputting unit 11 outputs the inmge data
Micrarocanecolter 14, anenubfet 18Nid REB, (Rahdan Adt@ge Memory)
processing unit 31 of the conpression and expansi on
Ipt,ocesgigwgierunib £dBnatihe nptesdosing magiag Wi t abuwidgnal
in the recording and reproducing apparatus 1 is
radapised nyounit P, @ RBMI 1) api ehdleg(Brarovieng pnit e a
consi sting of plural still pictures) and a stil
mpitctruerspatEoedivig tt 81¢omi reglt iloy 1t headn Zr,0eonpindlemotor
14. Consequently, in the image data inputting unit 11,
43rage th3e805RIUTR dht anfdormedubyut heniipVing picture

and the still picture are
[0033]

In this recording and reproducing apparatus 1, the image
data inputting unit 11 receives an input of an image signal
" that is an imaging result obtained by a not-shown imaging unit
{e.g., CCD {Charge Coupled Device)) or an image signal inputted
from an external apparatus, subjects the image data received
to analog-to-digital conversion processing, and outputs image
data. For example, the image data inputting unit 11 outputs
the image data to an encoder 15, an output unit 25, or an image
processing unit 31 of the compression and expansion processing
unit 13. The not-shown imaging unit built in the recording
- and reproducing apparatus 1 is adapted to output a moving
picture (a moving picture consisting of plural still pictures)
and a still picture according to control by the microcontroller

14. Consequently, in the image data inputting unit 11, image
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sel ectively outputted according to the control of the
imaging unit by the mcrocontroller 14. [0034] The
sound data inputting unit 12 receives an input of a
sound signal acquired by a not-shown m crophone or a
sound signal inputted by an external input, subj®dtid?2
the sound signal received to analog-to-digital
conversion processing, and outputs sound data. For
exanpl e, the sound data inputting unit 12 outputs the

cﬁd%n‘%oqﬁgé 159 ‘E}hee e h egazc]:tg?r% %&%ﬁi@ugtyf.it ignl:glreorare

a sound processing uni he conpression a

m&b@%p&@@%ﬁ@@%%h% t[igé%?é]:o{b o YL LS Sy ing

and expanSi on processi ng uni SW tches an

2R 8Ll @R 0N thseNAsicT 1@k the control by the
m crocontroller 14 to process data to be recorded and

@oeegss data to be reproduced. The conpression and
expansi on processing unit 13 causes a RAM 16 to

appr ophk as @hd Ha@he idptifri NQOEsSANY katePrOSESSIiihut of
Specifically, when the image data supplied fromthe

d 8Bgaddad gnd INRuthi Aga UR) ta hdtaBHotenisoWplondabA a sound
supplied fromthe sound data inputting unit 12 are

siggaldatutitedheanpikiteahadi igplr], sdlie cemtessiag sakgal
expansi on processing unit 13 conpresses the inmage
rédatd vand tohearsOing tdatidgiualngonkerRAbh 1randssing, and
mul ti pl exes the i mage data and the sound data.
otiteneafdormd ddte .COMPr exampleatheexPanbdota phpGeSShaGnit
14 SO05P1472 unit 13 outputs the data nultiplexed to
lZheuhpadertHenconndtdare to the encoder 15, the output unit
25, or a sound processing unit 32 of the compression and
expansion prdcessing unit 13.

[0035]

The compression and expansion processing unit 13
switches an operation on the basis of the control by the
microcontroller 14 to process data to be recorded and process
data to be reproduced. The compression and expansion
processing unit 13 causes a RBM 16 to appropriately store data
necessary for processing. Specifically, when the image data
supplied from the image data inputting unit 11 and the sound
data supplied from the sound data inputting unit 12 are recorded
in the optical disk 51, the compression and expansion
processing unit 13 compresses the image data and the sound data

using the RAM 16 and multiplexes the image data and the sound

data. Thereafter, the compression and expansion processing

14




processing unit 17. On the other hand, when the data
recorded in the optical disk 51 is reproduced, the
conpression and expansion processing unit 13
separates the data supplied from the header

i nfor mati on processing unit 17 into i mage data attPFl472
the sound data using the RAM 16 in the sane nanner

and, then, expands the inage data and the sound data
and outputs the imge data and the sound data

wiRangdede pThe tRAVHA6, 3RRAARNLALE D6 5L HelSiel-NEn AR QRN

the basis of the control by the conpression and
pPRRBBLAY JHIACEFSI R WAk lothdr LOOB0LnINe 1RORRE €S QR ded
and expansion processing unit 13 includes the image

I QRS Iphd cHli Hidk, 5thesSQUPHoREOSESSIHY cdifides3donaRda
a nul tiplexing processing unit 33. [0037] The i nmge

HRERSSh NG dHisls i3) @hit WS SOPPFASY PRealtta SX¥PBNSELErom
processing unit 13 conpresses, at the tine of

thechéad ey i nttbemb BBge glalR ssuppl et firomtdsagegdadaca and
inputting wunit 11 on the basis of the control by the
theC s ounditdatlal @sidd tNGANUL PUlrS th8esdniaga@ndataand N then,
this case, when the inmage data is inmage data form ng
expRDGE Nhepinvige eatbhend KRGS qUNACESS: Agd aidut3lthe image
conpresses the inage data on the basis of the standard
daftaMREG (iMb\d nopdPidattar expapeésd. GTadpRAR. 1 Onphepatiberly
hand, when the inmage data is inage data formng a
ssprrek Piectiate,ort hbe bamige opridcessnhgoltivt tB& compression
conpresses the inage data on the basis 15 SOb6P1472 of
amide egpamnsieerd ofocHBEGnEgJonnt Phot ogr aphi ¢ Expert Group)

. The

[0036]

The compression and expansion processing unit 13
includes the image processing unit 31, the sound processing
unit 32, and a multiplexing processing unit 33.

[0037]

The image processing unit 31 of the compression and
expansion processing unit 13 compresses, at the time of
recording, the image data supplied from image data inputting
unit 11 on the basis of the control by the microcontroller 14
. and outputs the image data. In this case, when the image data
is image data forming a moving picture, the image processing
unit 31 compresses the image data on the basis of the standard
of MPEG (Moving Picture Expert Group) 2. On the other hand,

when the image data is image data forming a still picture, the

image processing unit 31 compresses the image data on the basis

15




I mage processing unit 31 expands, at the tinme of
reproduction, inmge data supplied fromthe

mul ti pl exi ng processing unit 33 according to a data
conpression format (e.g., MPEQ or JPEG for the

i mage data and outputs the image data. [0038] The?>F1472
sound processing unit 32 of the conpression and
expansi on processing unit 13 conpresses, at the tine

of recording, sound data supplied fromthe sound data

dm@Hé%kBadayakk.ﬁ%m@nJébﬁtbﬁété £pﬁhé@£?@ t%EBHp?S The
MPEG, Dol by audio, or linear puts the

ﬁ@-@%dpﬂél&@ssﬁ(&‘ﬁﬁiﬁ@]ﬁ/exﬁi}?dsso%%hep&@ﬁ@%% ngfwudct%%n,

expands, at the tine of reproduction, sound data

SiaRl Hedaf St ubhidleXungi Pl 068§ 1Dt nd3unit 33

according to a data conpression format for the Sound

dafcrdangd toOW RS Ebeo s dabamal 008 . TherG2 or JPEG)
mul ti pl exi ng processing unit 33 of the conpression

fand texxpansendPr DCassicugpukt t18 swbjeciata.at the tine
of recording, inmage data supplied fromthe inmge
[prodééssi ng unit 31 and sound data supplied fromthe
sound processing unit 32 to time division

mul t i phexbognandrscgppdires drhie: i3PAgEf deia @tbrddsd@on and
sound data to the header information processing unit
ekpansbaba pabocasaedgbynsubjlSctemmpidemcsnage: daha@ ahde of
the sound data to tinme division nultiplexing is
negbedind, toowsl deitpeswhwiisicomrmul thelsexead data.inputting
Conversely, the 16 S05P1472 nulti pl exi ng processing
ugaitt 133cr elpar dteed s af ehfotmate sgfch as MPEG, Dolby audio,
or linear PCM and outputs the sound data. Conversely, the sound
processing unit 32 expands, at the time of reproduction, sound
data supplied from the multiplexing processing unit 33
according to a data compression format for the sound data and
outputs the sound data.

[0039]

The multiplexing processing unit 33 of the compression
and expansion processing unit 13 subjects, at the time of
‘recording, image data supplied from the image processing unit
31 and sound data supplied from the sound processing unit 32
to time division multiplexing and supplies the image data and
the sound data to the header information processing unit 17.
Data obtained by subjecting the image data and the sound data

to time division multiplexing 1s referred to as

time-division-multiplexed data. Conversely, the
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reproduction, inmage data and sound data from
time-division-nmultiplexed data supplied fromthe

header information processing unit 17 and supplies

the i mage data and the sound data to the inage
processing unit 31 and the sound processing uni?O%ﬁ%472
respectively. [0040] The encoder 15 conpresses inage
data supplied fromthe image data inputting unit 11

and sound data supplied fromthe sound data inputting
il diph2x0hgl FRE6e S8t By andh S0y ds ol Bt LUt RY tigd FHigR of
t he conpression and expansi on processing unit 13
Baaddidigoh) a praget er gkpgd famnamt aRnaut puksat he from
i mge data and the sound data to an externa
taipRHA IS 1 o LORSBEUEIEA dhbat Riuppigear digh aBle header
reproduci ng apparatus 1, it is possible to output
i(Rinta@t pnagr ddERGILAG Wreisult aRdsappEpEHdUetindyd 85t tand
to the external apparatus (not shown). [0041] The

et poiindnddt25 0 nakuttesga pdicspkaynygniiitand anspgekeiound
for outputting image data supplied fromthe i mage data
pmygesting unit 34, andpeectndellat a supplied fromthe
sound data inputting unit 12 or inage data and sound
[d8X4Q Isuppl i ed from the conpression and expansi on
processing unit 13. Consequently, in this recording
and r &pe othuridey dppaorainessks inkge sigossubptitd Dudmpithe
an imaging result (i.e., display an inmage and out put
igggrdyata limpothéngworids 1 larnrdshung datd suppleS05RI Zhe
recordi ng and reproduci ng apparatus 1, it is possible

sognd data inputting unit 12 or image data and sound data
outputted from the compression and expansion processing unit
13 according to a predetermined format and outputs the image
data and the sound data to an external apparatus. Consequently,
in this recording and reproducing apparatus 1, it is possible
to output (monitor) an imaging result and a reproduction result
to the extermal apparatus (not shown).

[0041]

The output unit 25 includes a display unit and a speaker
for outputting image data supplied from the image data
inputting unit 11 and sound data supplied from the sound data
inputting unit 12 or image data and sound data supplied from
the compression and expansion processing unit 13.
Consequently, in this recording and reproducing apparatus 1,
it is possible to output an imaging result (i.e., display an

image and output sound). In other words, according to this
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nmonitor a reproduction result. [0042] The header

i nformati on processing unit 17 receives, at the tine
of recording, tine-division-multiplexed data supplied
fromthe conpression and expansi on processing unit

13, adds header information peculiar to the optit®Fi472
disk 51 (DvD), header information of an extended

file, and the like to the data on the basis of the
control by the microcontroller 14, and outputs the
Haldqi Hae AeaderJnles AB! oppaPEpeess) nix Ul tpokbible to

generat és data such as Uni versal Di sk "Fornat),

oMM { i 9@?::&@15@%9&?& resdlq VTSI (Video Title Set

I nf ormati on according to information fromthe
Mgaqcontrol ler 14 and outputs the data to the signal
processing unit 18. The header information processing

unit 4¥eSenalat eafodhat Nén iR @k infa0dYGt kOB Bk, at
the i ke, the header infornmati on added at the tine of

diRcordindg bEoN-dabad supp! | ethd-ariENenSh@N@l plexed data
processing unit 18 and outputs the header infornmation

dupdinedc opph esd @dmpaadsespamsd WkRheEeaShAgesd ind Init
The header information processing unit 17 notifies

I3 e =d@der beadd f QldRirnbd ioh poeul neader thef eppBtdDrdisk 51
separated. The extended file is a file not defined by
@VDYD tedeéer furfaimathah b anfartmidest dnday dagze@dhd drike
this optical disk 51. For exanple, the extended file
ticstha ddtlaconftia Basis qfi eharentaolibe thenp! essathtomller
the basis of the standard of JPEG . 18 S05P1472
140048§ outputs the data. The header information processing
unit 17 generates data such as a UDF (Universal Disk Format),
a VMG (Video Manager), and VISI (Video Title Set Information)
according to information from the microcontroller 14 and
outputs the data to the signal processing unit 18. The header
information processing unit 17 separates, at the time of
reproduction and the like, the header information added at the
time of recording from data supplied from the signal processing
unit 18 and outputs the header information to the compression
and expansion processing unit 13. The header informaticn
processing unit 17 notifies the microcontroller 14 of the
header information separated. The extended file is a file not
defined by a DVD video format that is a format standardized
for this optical disk 51. For example, the extended file is

a file of a still picture (a file compressed on the basis of

the standard of JPEG).
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The signal processing unit 18 generates, at the tine

of recording, an error correction code on the basis

of the data outputted (supplied) fromthe header
informati on processing wunit 17 using the RAM 19 and
adds this error correction code to the data. S9°Fl472
outputted fromthe header information processing unit
17. The signal processing unit 18 executes processing
such as scranbl e processing and 8/ 16 nodul ati on and
aiigyts a data sequence based on a result of the
processing to the analog front end unit 20 according

to a $8Ei A grlat 3reedyeNes un® 1 Hertiebshald the time of

conversely to the recording tinme, the signa

RS BGNJatiNd frokB coubEBEISn Rldet BE £hd®fis of the data
reproduction, data outputted fromthe anal og front

@nithuthietl 29ubhP1 HQLOH I +RE LSS NAn FASHEEABR! Brocessing
processi ng, and error correction processi ng and

WHittpususi i@ e rRAM 1 ey agaasstnds tarddrechbeadetion code
i nformati on processing unit 17. The signal processing
tinithe dBts whjteotscdespee tthvehkidehs ieffodtinbYi8f processing
information for spindle control, tracking control,
Urdeug7comhbelsiganad phoeassoontumdlt 1Suppkteted mdd@ing
m crocontroller 14 to digital-to-analog conversion
robe es s arplol @ enercatse idyi and B Algmaldslbol oh hase outputs
ki nds of control and outputs the driving signals to

& fretareeQrenaaphsbd on aine buld o f[10d] o ddwes ianat @ ghé ragnatlog
end unit 20 generates a light quantity control signa
frgntaendswd thedmdcorddnatiesdaf somalhdavpticcplent@. On the
S05P1472 head 22 on the optical disk 51 and outputs
ather| ihghd, quremvierpely to the recording time, the signal

processing unit 18 subjects, at the time of reproduction, data
outputted from the analog front end unit 20 to decoding
processing, descramble processing, and error correétion
processing and ocutputs a result of the processing to the header
information processing unit 17. The signal processing unit
18 subjects respective kinds of driving information for spindle
controi, tracking control, focus control, and thread control
supplied from the microcontroller 14 to digital-to-analog
conversion processing to generate driving signals for these
kinds of control and outputs the driving signals to the motoxr
amplifier unit 21.
[0044]

The analog front end unit 20 generates a light quantity

control signal for a laser beam irradiated from the optical
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control signal. The analog front end unit 20 hol ds, at
the tinme of reproduction, a light quantity of a |aser
beam irradiated fromthe optical head 22 on the
optical disk 51 at a fixed light quantity for
reproduction by this light quantity control sigHaBi472
On the other hand, the analog front end unit 20
changes, at the tinme of recording, a signal |evel of
this Ilight quantity control signal according to

t.q f .Sk.gaal ' bt : ;
L ey PORL A Skl CEERL AR o e avaniey
ddHSIIT L gRLAY _“I@l'esgﬁaﬁolg! EP&n@L@-ﬁi LY £0b ot HE1AASEIE the
beam fromthe light quantity at the tinme of
iR 0gHCLERoAR:t 1418 | h NG gAYanfydny 18, (e 41 BBt peam
recordi ng according to the™ output dafa fromthe
5008l tRUOELSH IthG 8Pt {cdBnhebB04P]lonThaan Qo 1f HOBL £nd ¢
unit 20 anplifies a result of light reception of
d et 4eA Viight qeapldietof nepbhacepbh ¢l theadigRt AlGitity
executes arithnetic processing to thereby generate a
Jepredusi 404t Si gRathe dtHegNdnd etk ha My choabhadlgesinit
according to a pit row forned on the optical disk 51
Jbhehangkeg 44 anle tend dMidecd@deXgeUd 65 giadNd@kvel of this
processing on this reproduction signal to output
Irighrodueht bty dadrarodhkthnks &cdbraimy tiodeatphit cRidz0F rom
result of this reproduction signal, to the signa
ghreostgsd hgrouaeds By vAcedsdi NQoh Kedudrs 181, 1 theyrehhCog front
processing, the analog front end unit 20 generates a
eindackin@ O jertreomisicgnal y raikesus leghorqueingial o fande tlheer
i ke, signal levels 20 SO05P1472 of which change
beegorfdengtihe Hdhtackengieyrar tdrourimeand aepomlisction to

the light quantity at the time of recording according to the
output data from the signal processing unit 18.
[0045]

The analog front end unit 20 amplifies a result of light
reception of return light supplied from the optical head 22
and executes arithmetic processing to thereby generate a
reproduction signal, a signal level of which changes according
to a pit row formed on the optical disk 51. The analog front
end unit 20 executes signal processing on this reproduction
signal to output reproduction data, which 1s a binary
identification result of this reproduction signal, to the
signal processing unit 18. According to this arithmetic
-processing, the analog front end unit 20 generates a tracking

error signal, a focus errcor.signal, and the like, signal levels
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error anount, and outputs these signals to the

m crocontroller 14 according to a digital signal.

[ 00461 The notor anplifier unit 21 drives, according

to the various driving signals outputted fromthe
signal processing unit 18, mechani sns corresporfitg 472
to the driving signals, respectively. The notor
anplifier unit 21 drives to rotate the spindle notor
23 and the thread notor 24 according to the driving

St gRedn Eﬁén@@'a’&@'o@dggltj‘ttrooé +28dxt he eqq:bﬁf'a@r%u%'tgeﬁﬁi affcus

thread contiol anong these driving signals. The nntor

AW dh@ntnhhd 2heflh¥ah §§%M§Eo@1‘é%f@r&fbﬂtrl%ller
opti cal head 22 according to the driving signal for

ta %@l@oﬂglﬁgn’&cﬁ(ﬁ& dididahheighkying signal for focus
contr ol 0471 The spindle notor 23 chucks the

[aptaicgal dISk 51 and drives to rotate the optical disk
51 at a predetermined rotation speed. The thread
ot or TR AOVES 4kl iGRkirCahikead d2it8sA d@diling to the

direction of the optical disk 51. [ 0 0 4 8 1 The
veptiocal dhibaith?2ignhls cutpgefeddeash fil@Msagnal processing
sem conductor |aser built therein on the basis of the
dniightl 8, qu@ehiahyseont s ote spoidinPUPuiHe dfirdmg egnals,
analog front end wunit 20 and condenses this |aser
degprconvaby | nfrhemabton amgliofidmagndtr Pacérdfed o rotate
optical disk 51 via an object lens 21 S05P1472 (not
tdlkospindlelmetopt2 T andhehd @rdaghdstarrat acnokdghy to the
obt ai ned

driving signal for spindle control and the driving signal for
thread control among these driving signals. The motor
amplifier unit 21 drives an actuator mounted on the optical
head 22 according to the driving signal for tracking control
and the driving signal for focus control.

[0047]

The spindle motor.23 chucks the optical disk 51 and drives
to rotate the optical disk 51 at a predetermined rotation speed.
The thread motor 24 moves the optical head 22 in a radial
direction of the optical disk 51.

[0048]

The optical head 22 emits a laser beam from a
semiconductor laser built therein on the basis of the light
quantity control signal outputted from the analog front end

unit 20 and condenses this laser beam on an information

recording surface of the optical disk 51 via an object lens
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fromthe optical disk 51 according to the irradiation
of this |aser beamto a predeterm ned |light-receiving
el enent via this object |lens and outputs a result of
light reception of the Ilight-receiving element to Hgg
analog front end unit 20. This object lens is é&ﬂﬁ 2
to be novable by an actuator driven by the driving
signal for tracking control and the driving signa

for focus control. Consequently, the optical head 22
Gadt sReWd or mrhkagdding 10004 d 9b 13RdsfPels L ERNtiBE - op¥dNGEd
the light quantity of the |aser beamis
frireeRetd@ildayt Bakpexl aeeording td ent hie-ddghl idHadt ithy s
control signal, tenperature on the information

Ir801 419t W pacee DEreOPL fgal radlicsk; 1% &BedGAVLY this
rai sed to record desired data. [0049] The

g jecnc aehsobher oddpuiss & CIILebft Nagh€0RsE@tSion of the
operations of the entire recordi ng and reproduci ng
lagparatusiving Blemene roc ent raaladley hdbrexeadt@s tvagi ousis
ki nds of processing. The mcrocontroller 14 executes
dijecval ewis skaddstedftpbocessig by @xecitiagr driven by
processing prograns installed in this recording and
thepd pivicicngiapphratrusrdckimeadvancel ahdrthexatpieg sti@al
m crocontroller 14 executes the various Kkinds of
forodessisngoohrohe basisepferddern atthen optdeed heed 22 can
obtained via a not-shown operation unit, various
reirgranst setkigtedobyroheandifalcog ¢ommolendSince 20 lagdt
the like. In other words, the mcrocontroller 14
dyensiay et dhpViarpd heorns iohefortteradhki mgiged SEERL4AIAg

control_and focus control according to the tracking
ter ftidye light quantity control signal, temperature on the

information recording surface of the optical disk 51 is locally
raised to record desired data.
[0049]

The microcontroller 14 is a computer that controls
operations of the entire recording and reproducing apparatus
1. The microcontroller 14 executes various kinds of
processing. Themicrocontroller 14 executes the various kinds
of processing by executing processing programs installed in
this recording and reproducing apparatus 1 in advance. For
example, the microcontroller 14 executes the various kinds of
processing on the basis of operation from a user obtained via
a not-shown operation unit, various signals detected by the
analog front end unit 20, and the like. 1In other words, the

microcontrollexr 14 generates driving information for tracking
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signal and the focus error signal detected by the
anal og front end unit 20 and causes the signa
processing unit 18 to convert the driving information
into anal og signal and output the anal og signalsgéﬁl472
the notor anplifier unit 21. Consequently, the

m crocontrol |l er 14 executes processing for tracking
control and focus control. The mcrocontroller 14
detects a |aser beamirradi ati on position according
donthe ReadehcusnteniRbl 0OAcabeaihe 4 kendetecti@dP¥rror
the header information processing unit 17, generates
Gigraingnd Hher iB¢dHR riker difreadde cOPtdObyftiMAal 6§ Wrlont
of this detection, and causes the signaF processi ng
did tni8 200awdllcpuk el Reeds i yh A0 pirBEEE SRR A QRit 18 to convert
Consequently, the mcrocontroller 14 executes
reochaSsiing Sucbrmasiseekntd hendl&f ociyid10ldreYr oldput the
executes processing for spindle control in the sane
ananngr sigHObo The mpesweaplsdlikeruddt i2ncl utkess«ayMently,
nodel / anot her nodel information generating unit 41, a
tdies cniamoratritowldede 1L akret@atengpunceésdng afidra tRAMking
43. 1t is possible to exchange data inside the
avntrodoabd diders t4ntFhe: oWhemiletéanmothdrlernbdeletects a
i nformati on generating unit 41 generates, for each
laseirt rigran r xo3di atg-amni pg s idvrenoaledd ahiotdhetro nbdel header
information that is information indicating whether
infermatoedi arp iie idis deeeotratbdibyhe hesdediinfamation
repr oduci ng apparatus of own nodel (a recording and
pregesdiyed iy idppdr agencratarmAuf atrarigrfcamg taop3tfor thread

S05P1472 nodel of which are the sane as those of the
cpé\@épéi%naﬁdresult of this detection, and causes the signal

processing unit 18 to output the driving information.
Consequently, the microcontroller 14 executes processing such
as seek. The microcontroller 14 executes processing for
spindle control in the same manner.
(60501

The microcontroller 14 includes own model/another model
information generating wunit 41, a discrimination code
calculating unit 42, and a RAM 43. 1t is possible to exchange
data inside the microcontroller 14. The own model/another
model information generating unit 41 generates, for each
arbitrary recording unit, own model/another model information
that is information indicating whether the recording unit was
recorded by a recording and reproducing apparatus of own model

{a recording and reproducing apparatus, a manufacturer and a
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reproduci ng apparatus 1) or recorded by a recording

and reproduci ng apparatus of another nodel (a
recordi ng and reproduci ng apparatus, a manufacturer

of which is the sane as that of the recording ap
reproduci ng apparatus 1 and a nodel of which j SUoPL472
different fromthat of the recording and reproducing
apparatus 1 or a recording and reproduci ng appar at us,

a manufacturer of which is different fromthat of the
RGN iNGhidhd akePraducking aBPah8LHSod) the | FeBMmg and
words, the own nodel/another nodel information is

tdp riamtingn dppdirg@hisNg )ov: H@Q@idecDeB%i bs fcobbl fig0Whd
nodel / anot her nodel information w |l be described
taiIdudSngg dpcdratds AT appafidtismede R (BRI edebeuAhfetnd
nodel indicates an apparatus of a specific

sfeciduict ati arpaard dusndi ealres ddtatreappardtiuiess @het igne as
same nodel execute the sanme recordi ng processi ng and
trrepr odutthd arcopdbegssidngepTheuding hippapati:On aadea model
calculating unit 42 calculates a discrimnation code
dihwbicls i mfidgfraenofroorthadet £tk nieng rdhet e teproducing
recordi ng and reproduci ng apparatus that recorded

- agtsxaitmst He @pt écalecdirdknl andstrdrsrcdncappargpasadhis, a
own nodel or an apparatus of another nodel. In other
ngorndecturhe ofi gbichiimdidiceceone iromathade i hbe catdamgling
that the recording and reproducing apparatus 1

ane o eleicb Wetiagi repdeeradisi chl - di §k GherDevaids ofhéhewn
di scrimnation code will be described |later wusing
modg 1 /epotat aodppriopidratedlipnr bydnfedndyieméndicating own
m crocontroller 14 in executing the various kinds of
ad6dessPepids SE5PRAT 20wR anadedr/@dother heofaM ygormation

will be described later using Fig. 12. An apparatus of a
predetermined model indicates an apparatus of a specific
specification and indicates that apparatuses of the same model
execute the same recording processing and reproduction
processing. The discrimination code calculating unit 42
calculates a discrimination code that is information for
determining whether a recording and reproducing apparatus that
recorded data in the optical disk 51 last is an apparatus of
own model or an apparatus of another model. In cother words,
the discrimination code is a code indicating that the recording
and reproducing apparatus 1 recorded data in the optical disk
51. Details of the discrimination code will be described later
using Fig. 10. Data appropriately required by the

- microcentroller 14 in executing the various kinds of processing
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[0051] Fig. 2 is a diagramfor explaining an exanple

of a logical format of the optical disk 51 based on a
DVD video format. According to this format, the

i nformati on recording surface of the optical di slg_ jé,},z
is sectioned into a Lead in, a Data Zone, and & L&
out froman innernost side that is a top side.

Desired i mage data, sound data, and the like are
recorded in the Data Zone. [0052] The Data Zone is
Secticoned inteha fdPF aGUni versal Disk Format) area (a
file systemarea), a Managenent table TV area

(owmititen as TV in the figure) , a discrimnation code
area, own nodel/another nodel information area, a VMG
(Vi depid/hnagen)diafredm fAnNekpl dbld oA aked1baf PMBgical
managenent), a guide information TE area for an
fexinanded t£hé eoftd4dl eiisaxs SIEbaBelihen £ i WP 8)iddanNdEodmat .
real tine data recording area froma lead-in side.
LAHoe rdDRg ar @ & hitshEommnag erttentirifalira t TWn areee rd ey ¥MBface
area, and the guide information TE area for an
odxtimndetital eliakeS 1 fanagenented itor AHIda@hinpeODatngone,
area for managing a file according to data recorded

. and ehéeept putl fdpskaslinnGperitf isialel \thathdsgai dep side.

information TE is information for rmanaging an entire
Dgséaciiningdecdathe extehdedaf,i heditha ddbedede reAgorded in
descri bed above, with the guide information TE, a
thecbat® ngengosition is defined in a managenent table

for RMA. Mdre 25 S05P1472
[0052]

The Data Zone is sectioned into a UDF (Universal Disk
Format) area (a file system area), a Management table TV area
(written as TV in the figure), a discrimination code area, own
model/another model information area, a VMG (Video Manager)
area {an information area: for DVD management), a guide
information TE area for an extended file (written as TE in the
figure), and a real time data recording area from a lead-in
side. The UDF area, the management table TV area, the VMG area,
and the guide information TE area for an extended file are
management information recording area for managing a file
according to data recorded in +the optical disk 51.
Specifically, the guide information TE is information for
managing an entire area in which the extended file is recorded.
As described above, with the guide information TE, a recording

position is defined in a management table for RMA., More
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specifically, with the guide information TE, it is

possi ble to judge whether (not-shown) data included

in the managenent table TV is recorded. A starting
address and a size are defined. [0053] The VMG é?1472
is an area for recording information for nanagin%ﬁ

DVD. Information of TOC, which is managenent
informati on for managing entire inmage data recorded in
the real time data recording area, is recorded in the
Adeiaiealln when widemibandsréhr,dddh amgaitSiapHBd1e
corresponding to a file nanagenent system by a
tcofpdyer vhdMaggaeat shafhey MRlHa0nE Dhde BRAGHBhBMHJhRnt
data recorded in the real tinme data recording area
tedder dingid orecdiammt fzorstaealingi RYdeerpatinhi ki tsy zwi Ghe
a file systemin the conputer is recorded in the UDF
carfeaed.[ 0054] A managenent table TV indicating a table
for managing a programarea of an optical disk is
ri@odided in the managenent table TV area.

Specifically, it is possible to record a starting

addr e§be afidc aareend saddr essa ofora MéESrdeagr thefbinmttike for

real tine data recording area, a starting address of
Mm@ gdngde OViEf.or MatficamaTkonr e afoCt hevtexthendedudridgement
and the like in the nmanagenent table TV area. An area
- igdrrpgthen focasaeding entDR lphaybatk mmadatus the real

dedi cated for playback (a DVD player) is allocated to
tiRe duragerentindlyearViamesordedt BnttdeoVME kgea. On the

managenent table TV appropriately change when
Ogggpthéﬁq,jgngogﬁigyga is an area corresponding to a file

management system by a computer. Management information for
managing entire data recorded in the real time data recording
area according to a format for realizing compatibility with
a file system in the computer is recorded in the UDF area.
[0054]

A management table TV indicating a table for managing
a program axea of an optical disk is recorded in the management
table TV area. Specifically, it is possible to record a
starting address and an end address of a VTS recorded in the
real time data recording area, a starting address of the guide
information TE area of the extended file, and the like in the
management table TV area. An area not to be accessed in a DVD
- playback apparatus-dedicated for playback {(a DVD player) is
allocated to the management table TV area. Contents of the

management table TV appropriately change .when addition,
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del etion, edition, and the |like are applied to the
data in the optical disk. [0055] In this managenent
table TV area, an area (a free zone) in which data
can be freely recorded is provided other than t§5391472
managenent table TV. In the invention, a
discrimnation code for determ ning a nodel of the
recordi ng and reproduci ng apparatus 1 and own
nodel / anot her nodel information are recorded in the
deales inanee @i odrgednd tHehl s kaanagepphicd abl €he B¥tar €@.the
The discrimnation code is a code (data) indicating
apetdadr daskecor di ng and reproduci ng appar at us t hat
recorded data in the optical disk 51 last is an
E@P¥arlat us of own nodel or an apparatus of another
nodel. In this enbodinent, the discrimnation code is
gener atethiocnmehegbasi s tebldalh afed.hen ammadentrdée zone)
table TV and VM3 (of the VM3 on the DVD video
inomipdrh dahe @wn beodekeanotberrdmtidls pnboided i @rhdrs than
information indicating, for each predeterm ned
thecBrapragnemt ttabdeofded Innthehenoptiical, didks Slinimag.ion
each title, that is, each VIS), whether the recording
qeFiet T aslatessinény by madedppaitheuse efr by anddepmmducing
appar at us of anot her nodel. The own nodel / anot her -
SREAEPTPAT dr n#ltd ofWR sTefpédpnothamencdedi dafpmnabiponare
code recorded in the discrimnation code area is
recrédefven (Fhe freegzppe opEe ifathd or 6pidduriagpment table
%pgaratus that recorded data in the optical disk 51
TVa’jted s dReaphfamigasiopwreddel § codphédatakdmgiisgting
ng reproduciqg apgaratus 1 records data in the 27
-w%ﬁ bfﬁ?? recording and reproducing apparatus that recorded

data in the optical disk 51 last is an apparatus of own model
or an apparatus of another model. In this embodiment, the
discrimination code is generated on the basis of data of the
managementtableTVathMGI(oftheVMG)ontheDVDvideoformat.
The own model/another model information is information
indicating; for each predetermined recording unit recorded in
the optical disk 51 (e.g., each title, that is, each VTS},
whether the recording unit was recorded by an apparatus of own
model or apparatus of another model. The own model/another
model information is effective when a discrimination code
recorded in the discrimination code area is effective (i.e.,
a recording and reproducing apparatus that recorded data in
the optical disk 51 last is an apparatus of own model). The

recording and reproducing apparatus 1 records data in the
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| oaded optical disk 51 and, then, wites the

di scrimnation code and the own nodel /anot her nodel
information therein in order to indicate that the
recordi ng and reproduci ng apparatus 1 itself reéé)gﬁ%diz
data. Consequently, after the optical disk 51
renmoved fromthe recordi ng and reproduci ng appar at us

1, when the optical disk 51 is loaded in the

recordi ng and reproducing apparatus 1 again, it is
paskidbetioa] utigs: viethar tHak A Wakdseeaed@dsdiditation
optical disk 51 by an apparatus of own nodel by

adec kindgthéeowh seydali/Babtabr coskee I ac@odedrifntfigerein in
managenent table TV area (the free zone of the
aalageentiitabé ehat\tles eapoodiiid@anapidmaldudiisly &fbaratus
[0056] The real tinme data recording area is a program
larigael fi raghirdhdatdituml dahaegsentelbor déder @hebpthamt disk
i mge data, a file EF of a still picture, which is an
Fix e b vieid €rom rither medbad eng madagepentudimfoorppstotus 1,
DK, and the like are recorded in the real tinme data
whegoridiengeririgalnidiska MrSi¢Vildededi tthe t8et Jrecording and
(hereinafter appropriately referred to as title) as a
naRreducApg Giegieng te 1 Beaért didés roislse bEE tandutibe whether
‘internediate managenent information DK, a position

- dt@ YRR T9derdel fRethixtamtded lf fiek B danaheampraritised
and reproduced. [0057] In the VM5 VM3 (Video Manager
QW BPRet PanFheclgl navtie EBS rivingéd o0bf et r8eprflef irMthe
Menu) , and a VM3 BUP (Backup of VM3d) are arranged
TeNGHERCRBFaSil8elV ebat rGihe fren rate of the mapasamere talle

S05P1472
TV area) of the optical disk 51.

[0056]

The real time data recording area is a program area in
which actual data is recorded. Other than image data, a file
EF of a still picture, which is an extended file, intermediate
management information DK, and the like are recorded in the
real time data recording area with a VTS (Video Title Set)
(hereinafter appropriately referred to as title) as a unit.
According to the extended file EF and the intermediate
management information DK, a position and the like of the
extended file EF can be specified and reproduced.

[0057]

In the VMG, VMGI (Video Manager Information), a VMGM VOBS

(Video Object Set for VMG Menu), and a VMGI BUP (Backup of VMGI)

are arranged froma top side. Control information for anentire
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vi deo zone of a DVD is recorded in the VM3 .
Information related to a nenu for selecting atitle
is recorded in the VMaGM VOBS. Information coinciding
with the VM3 is recorded in the VM3 BUP as a 505p1472
backup. In the VTS, VISl (Video Title Set
I nformation), a VISM VOBS (Video Object Set for the
VISM, A VISTT VOBS (Video Object Set For Titles in a
VTS), and a VTSI BUP (Backup of VTSI) are arranged
firdea &dnep oFi de.DvNe sVEScogaetespords EcoNe trhtd®hation
| mmge data based on a format of MPEG 2, which is
diatakl tatbanehs foecosded ing 4 ha tVESTT r¥OBSded RecordivmgM
posi tion information, which is managenent information
Vams .manabo 1gp ey cohgel diatcawi ok reed Yyct he wsddialed in the
data, and the |like are recorded in the VISI. Atitle
WHSiTu B3fP ad dedbadtup .i s ITneddredad’d, n Wise FSMe¥OBS.t1Ehaset
VISM VOBS is an option. The VTSI BUP is a backup of
Inferv@sion MARK VEGK $0BSN(VidedohjedtiSetstforedhervihs , A
VTSM VOBS and the VTISTT VOBS. A title in Fig. 3
VESTTeSpBh de/ itde ot fe) &MSTRLVEBS Tit lKisgin2a Wisdel and a VTSI
information for identifying a nodel of an apparatus
H¥rat(Bagkepreed'THe tirel ertymgydi Sramal fodedsidet h®npARKS
PCK. In other words, the nodel information of the
RAFPAERPUSS tUPapne dddhded Imave datd bapsdstropelprimatea NPEG
title (each VIS). [00581 Concerning the UDF that is
2ma ntsS | af ottt 4o f oks aceongrd ein HhAayERERt VOBS.
information is recorded to nmake it possible to
Regesghinde @GiaéeBss iadosnabheled f Whéchs wel | mapagemrat

.ot her hand, concerning the VMG that is managenent 29
1§6§pﬁla‘?QOn for managing the image data formed by the actual

data, and the like are recorded in the VTSI. A title menu of
video data is recorded in the VTSM VOBS. The VTSM VOBS is an
option. The VTSI BUP is a backup of the VTSI. MARK PCK shown
in Fig. 3 is stored in the VTSM VOBS and the VTSTT VOBS. A
title in Fig. 3 corresponds to the VTSTT VOBS in Fig. 2. Model
information for identifying a model of an apparatus that
recorded the title (VTS) is included in the MARK_PCK. In other
- words, the model information of the apparatus that recorded
the title is stored in each title (each VTS).
{0058]

Concerning the UDF that is management information for
a computer, management information is recorded to make it
possible to recognize and access an extended file as well. On

the other hand, concerning the VMG that is management
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information for DVD pl ayback, no information rel ated

to the extended file is recorded. In this way, when
the user accesses the optical disk 51 with the
conmputer, it is possible to retrieve and reproduce a
desired file with the UDF. Wien the user accesst¥ iHe?
optical disk 51 with the DVD recordi ng and

reproduci ng apparatus, it is possible to retrieve and
reproduce a desired noving picture file with the VMG
i AdlFe 160 BB FRNaaeRRAkkl, NHOT [REd A Qfonvikdeg  datd the
recorded in the optical disk in association with a

d:td o JRNAORITR Bty 3 HEA. Of 1 BRi s GRRDUNE N KD ukhe MdeSses
hand, the VMG fornms managenment information for noving
et dat ailseCcoded v dihe efdurlr, ditskHhddible to
association wth the DVD recordi ng and reproduci ng
BapAraatelsnd e rodhesdedidsiiked si1€6artethd yprmkewhdn the
possible to surely performreproducti on based on the
DD wicdesséorumt opwiithowliaf frackioy tlepmyduestordiaig and
notion picture at all. [0059] As a systemfor witing
watradurihheppptrdacak, ditsks pdssimlé hbsreenhede Al e @ dXDAe
(Restricted Over Wite) systemis used. The ROW

s yEisdmeids mavsygt pivtapd i fEid. o« oviah aher WMGt abftee UDF forms
(recordable) optical disk. However, even in the ROW
reystgementvigbormgdatian sf seigleentiaabl yeceorded vherpddtcal
is recorded in an unrecorded area. In the RONsystem
ddrskarign dresEd agnopaddithga driltehendridgemgescisiybedm| atferthe
i s managed by an RMA (Recording Managenent Area)
qerevitgesd orPranthaneithper itlpher,al tise dEMEf fidyes [readhdement

A procedure for recording in the optical disk 51 and
ig@%g@lgpiqquor moving picture data recorded in the optical

disk 51 in association with the DVD recording and reproducing
apparatus. The extended file is recorded to make it possible
to surely perform reproduction based on the DVD video format
without affecting reproduction of a motion picture at all.
[0052]

As a system for writing data in the optical disk 51, in
this embodiment, a ROW (Restricted Over Write) system is used.
‘'The ROW system is a system applied to an overwritable
{recordable} optical disk. However, even in the ROW system,
video data is sequentially recorded when data is recorded in
an unrecorded area. In the ROW system, an area based on padding
or the like described later is managed by an RMA (Recording
Managemenit Area) provided on an inner peripheral side of the

Lead in. A procedure for recording in the optical disk 51 and
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areas (RWVA, lead in, UDF, VM5 TE, VTS#1 to #n (EF

DK), and |lead out) other than the managenent table TV
area in Fig. 2 are basically the sane as those in the
system described in JP-A-2003-331563. Thus, detajled
expl anations of the procedure and the areas ar e°VoFL472
omtted. The procedure for recording data in the
optical disk 51 is not limted to the system

descri bed in JP-A-2003-331563 and nmaybe ot her

4Ry diril, DEACaUr 65r, [ RRE0IreReGoES NG aRd (¥, DK), and
reproduction processing in the recording and

TN QUG BEhaPPal Al Uhel mbRabfblend WMdille Be gxphainesiy. 2
with reference to a flowhart in Fig. 4. This

PHOIRSSIAY 1 StEE AEARL 2 INEILROVRN tAB 9f s BeRONELcSURR Yin
of the recording and reproducing apparatus 1 is

Jmgt-neoBted3byst he usahs( Vi @eBailtid SRAPYN2AREEIBHEOILE  the
unit). [0061] When the power-on of a power supply of

gieddecer dindg @ areps oduei Rgiappar at Usel grvcedure for
instructed by the user, in step 511, the recording
maub rdgpgodata N apRaatusal U510 st hetpdieited to the
supply. In step 512, the microcontroller 14 judges
apectelmete sdriidedpitni SBtA €k &G0G -5B 1i5% 3| aaatedy betaedr tarirding
according to a result of detection by a not-shown
mtceciuiren - mechani sm of the optical disk 51. The
processing is put on standby until the optical disk
B060d | oaded. That is, the processing is put on

standby wuntil the optical disk 51 is inserted

(| oadBeEyoiding poL- stpwd 81t i305Ptd7essing in the recording
and reproducing apparatus 1 in Fig. 1 will be explained with
reference to a flowchart in Fig. 4. This processing is started
when power-on of a power supply of the recording and reproducing
apparatus 1 is instructed by the user (via a not-shown operation
unit).

[0061]

When the power~on of a power supply of the recording and
reproducing apparatus 1 is instructed by the user, in step S11,
the recording and reproducing apparatus 1 turns on the power
supply. In step S12, the microcontroller 14 judges whether
the optical disk 51 is loaded (in a drive) according to a result
of detection by a not-shown detection mechanism of the optical
disk 51. The processing is put on standby until the optical
disk 51 is loaded. That is, the processing is put on standby

until the optical disk 51 is inserted (loaded) in a not-shown
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drive of the recording and reproduci ng apparatus 1. In
repetition of step S12, when the power supply is '
turned off (built down), the processing proceeds to
step S13. [0062] Wen it is judged in step S12 t§ﬁgpl472
the optical disk 51 is |oaded, in step S13, the
m crocontroller 14 drives the thread notor 24 to nove
the optical head 22 to an innernost periphery of the
optical disk 51 and acquires a result of reproduction
diiehi &f | Bher resbrapehy phadalrepirdaudingt Bepskgbas 1. In
processing unit 18 to thereby acquire nanagenent
tdfearifabhoafr et rEed ,f ethenr eorshwgr angplepl odtetnan of £
of the optical disk 51. Specifically, the
fhuirlacapntnpl | ehe 1gr @ogpiimes pkthece@sutd - fep $13.
reproduction on the innernost peripheral side of the
opta2dal  disk 51 via the signal processing unit 18 to
thereby acquire data of the VMG when the optical disk
51 ha¥hbeeit sishjjecdyed it sfdpn8lEzehpt odesospngcahddisk 51
acquire data of the RVA when the optical disk 51 has
irotoddah SubjteptHlB t the hectopehtizel lgr bédssivag the thread
According to information of the RVA, when data has
ntogady tverave ddr detll¢al thisedr2altot ane ndgracs b apriohg ry
area of the optical disk 51, the mcrocontroller 14
ofefheherttdrlodgis k ﬁheaftfbtalff@[&llr@lﬁsﬁ’( muld g€ greprodimtd on
of the VTSI and VISTT VOBS of each VIS. In this way,
9 k&lg eeoFmRTly RAtdPheprodeting ioaspar atasat neocessing
perfornms recording of data in and reproduction of
Udlzi{taW EOMRE HRYaf COVEY © PRBABPRE e OREPENREEON ZegE{TRT 9T
managenent information for the optical disk 51
HEERE LBg fgpd3orepepduybion of the optical disk 5I1.

Specifically, the microcontroller 14 acguires the result of
" reproduction on the innermost peripheral side of the optical
disk 51 via the signal processing unit 18 to thereby acquire
data of the VMG when the optical disk 51 has been subjected
to finalize processing and acguire data of the RMA when the
optical disk 51 has not been subjected to the finalize
processing. According to information of the RMA, when data
has already been recorded in the real time data recording area
of the optical disk 51, the microcontroller 14 searches through
the optical disk 51 to acguire data of the VIST and VTSTT VOBS
of each VIS. In this way, like a recording and reproducing
apparatus that performs recording of data in and reproduction
of data from a usual DVD, the microcontroller 14 acquires

management information for the optical disk 51 required for
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recordi ng and reproduction of the optical disk 51. In
the processing in step 513, the mcrocontroller 14
acquires data of the UDF in addition to the data of
the VMG Wen the internedi ate nmanagenent inforqg}i%gz
DK is recorded (Fig. 2) in reproduction of the

time data recording area, the mcrocontroller 14 also
acquires this internedi ate nanagenent information DK
Consequently, in order to nmake it possible to

FERIQAWCE 28R eXpehdesk £dd %Poéhed%fﬁt'iéglbbiléi«?eﬂ In the
DVD-video format fromthe optical disk 51, the

BRSIREARNY oh | flepl418S crdantedcbatabsPeACQULEQuires data
managemnent information for the extended file. The

& crac o o efadd fRC A Ascrandaral dse acrserings. Ofwhen the
managenent information acquired in this way in the RAM

A rie@ii atd) mah 6@ntTa ne¥phat RoADrE iish rdebaiiba tHigy. 2)
optical head 22 is noved to the inner peripheral side

of ddi-pidtéah difskhblragtordin8gdate detvidighpfardage the
thread notor 24 by the mcrocontroller 14 via the
sl galonfiet €6 8ilfga Lsk kckBiand thie hmi«armeatipltiefmaragament
21. The optical head 22 irradiate a | aser beamon the
iopfidremlticdi BK. S5TonAeyesutlypfin ighienr ecephkeniofpossible
return light by the optical head 22 is sequentially
- iy ocgseldcby athexaeaday fidlentmoterd funet BY amel RDHe-video
m crocontrol l er 14. Processing of tracking contro
fanuhaftocusmc sher optisalexdcikt €d ,acher diingotonthel loontldolis
of the optical head 22 by the processing of the
ardagrteciont bk ecquide veaaphwest gndbrprbees pngherdxtergled
and the notor anplifier 33 S05P1472
file. The microcontroller 14 records and holds a series of
management information acquired in this way in the RAM 43 (Fig.
1).
[0063]

To explain more in detail, the optical head 22 is moved
'to the inner peripheral side of the optical disk 51 according
to driving of the thread motor 24 by the microcontroller 14
via the signal processing unit 18 and the motor amplifier unit
21. The optical head 22 irradiate a laser beam on the optical
disk 51. A result of light reception of return light by the
optical head 22 is sequenitially processed by the analog front
end unit 20 and the microcontroller 14, Processing of tracking
control and focus contrel is executed according to the control

- of the optical head 22 by the processing of the microcontroller

14 via the signal processing unit 18 and the motor amplifier
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unit 21. Data recorded in the optical disk 51 is
reproduced according to processing of the result of
light reception by the signal processing unit 18. In
the recording and reproduci ng apparatus 1, vari§q$§1472
ki nds of information recorded on the inner periphera
side of the optical disk 51 are acquired by the

m crocontroller 14 and held in a nenory built in the

m crocontroller 14 according to the series of

yiiacessi meta Peocedud eis ithevapt 0681 kiiRds50fis reproduced
reproduction processing are the sane in the foll ow ng
descdipli o6. pddusss,s iegpbdnahé onssaft olfe1liphoceshs@s car ey
appropriately omtted. [0064] In step 514, the
ttecostigngl apdorepsddgcimg tappér at usnl thexeedtesding and
processing for determ ning own nodel / anot her node
regeoddichgy abpesapnodessa npuskpnos essinfyriat ipodgiaegded
on the basis of the discrimnation code (Fig. 2)

oretlor deder wetrheheda d cridei etathemptdde L atied, SWaetrerqudred
apparatus that recorded data in the optical disk 51
Hyaghei niaroappardtles 6f ond Indelin ¢r mgmoappealtusirofthe
anot her nodel. Details of this processing wll be
degeocrbbdol leerliv 2ecordicreice the Fierie. afhararstsisiing -
is recorded in the optical disk 51, the processing in
Proegdvrgs - linsvaki pe i ngoodsfen rpdicdy o8B oqgfE ing are the
m crocontrol |l er 14 judges whether renoval of the

SGPei talthgi SR Bing PRSEFLREERN { b ihe axddpations of the
Specifically, the mcrocontroller 14 judges whether
HFicSeRarge a7 Smrpprately omitted.

[0064]

In step S14, the recording and reproducing apparatus 1
executes processing for determining own model/another model
recording. This processing is processing for judging, on the
basis of the discrimination code (Fig. 2) recorded in the
discrimination code area, whether an apparatus that recorded
data in-the optical disk 51 last is an apparatus of own model
or an apparatus of another model. Details of this processing
will be described later with reference to Fig. 8. When nothing
is recorded in the optical disk 51, the processing in step S14
is skipped.

[0065]

In step S$S15, the microcontroller 14 judges whether

remo‘val of the optical disk 51 is instructed (by the user).

Specifically, the microcontroller 14 judges whether discharge
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(ejection) of the optical disk 51 is instructed by the
user. Wen it is judged in step S15 that renoval of
the optical disk 51 is instructed, the recording and
reproduction processing proceeds to step S20 gg5pi472
described later. [0066] When it is judged in step S15
that renoval of the optical disk 51 is not
i nstructed, the recording and reproduction processing
proceeds to step 516. The mcrocontroller 14 judges
dhetdrabn) eedridiengpicSch bsdidlctbadibyiddterussed by the user.
Specifically, the mcrocontroller 14 judges whet her
Wregol di irgg jutged nist step el OEhaepraaduetli ofi the bpstcaltdedk
by the user via the not-shown operation unit. Wen
Sleder dnagristedistuhectredoxrdimsgtapl 5protihetiecgiqegsing
and reproduction processing proceeds to step 517. The
prcEedisngo astep et bdlssiorgbappartéus 1 executes
recordi ng processing. Details of this processing wll
K éddscri bed later with reference to Fig. 11. [0067]
When it is judged in step S16 that recording i s not
i nst r Heeedt ivaudosd in sitspjiidgelat amoraprodtbe ianticsl
I nstructed, the recording and reproduction processing
Prsdcedds st ot € sST8CtTHe EheorafPR A EI FhraRRIAGFLion
apparatus 1 executes reproduction processing.
PYSEEsPiladl PYOcRfen tRe SteRstYibet | Ihef did esosdaetien 14
fromthe user is an instruction for reproduction of a
oleiedg phetlee, ¥PHAICocddt r SRPEFUGRED c ot r dINE apser-

oper.ation_of the entire recordi hg. and re%roducing 35,
%gﬁ;pfA?Qlly, the microcontroller 14 judges whether recording

is instructed 6r reproduction is instructed by the user via
the not-shown operation unit. When recording is instructed
in step 815, the recording and reproduction processing proceeds
to step S17. The recording and reproducing apparatus 1
executes recording processing. Details of this processing
will be described later with reference to Fig. 11.

[0067]

When it is Jjudged in step $S16 that recording is not
instructed, that is, it is judged that reprcduction is
instructed, the recording and reproduction processing
proceeds to step $S18. The recording and reproducing apparatus
1 executes reproduction processing. Specifically, when the
instruction for reprpduction from the user is an instruction
for reproduction of a'moving picture, the microcontroller i4

contreols an operation of the entire recording and reproducing
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apparatus 1 to reproduce a file of the noving picture,
for which reproduction is instructed, on the basis of
t he managenent infornmation (the managenent
information acquired in step S13) stored in thegpspra72
built-in nmenory (the RAM43 in Fig. 1). [0068]
Specifically, when the optical disk 51 is an optica
di sk subjected to the finalize processing, the
m crocontroller 14 detects a recording position of
ddrareansaspondprgdhict @ dhld b thieasdwimf ptdeudgt dcofrhich
the VMG stored in the nmenory and instructs respective
napirogutoiper f or msteproduGt icon theobms hs sof etdor diargrgement
position. Consequently, in the recording and
imgorod b¢bng( theppanagerserit, infiermypt aybackubfed He opep 63B)
~disk 51 is instructed by the user, the optical head
P2 redr fior hige seekl g nt oeaorgc Ot rfg-\M pesiimi Ghgef Lh-
title desired by the user according to driving of the
[f68ad notor 24 via the signal processing unit 18 and
the nmotor anplifier unit 21 in accordance with the
dat a 8pecheicalvE, Neerohercrtiirad &gt 8lilw athpphical disk
tracking control and focus <control are perforned
sae@d@paiegg ta dhe £éBylizoProcgRfiRgcdita BACTByORRerller 14
" optical head 22, the result of |ight rece t|on by the
d@mencém a W@wrzzngsp%%q:&@m PAIYHE BPBHERTR thé e on the
gnal rocessing unit 18, the header |nfornat|on
b&rséée%% tﬁ@ qHia cfhe ¥Ha %qﬁ’éeéloh‘brt@§§fl%?P%h8n@>éﬁ’§r‘?§u8ﬁs
processing unit 13 to_ reproduce i mge data forned

HERECRBYY gDl (Y GPePe T iP5 ﬁéprov\b?wson JrPEbFlaaﬁc‘i%C&ﬁd%ﬂg

nal a si naI | evel of whi ch changes ac ordln
Pgs?ytﬂopow bP ’Fﬁ%“%‘b‘i]rycallrbu%}ke 59°% 1% & %tucéég
S05P1472

apparatus 1, when playback of the optical disk 51 is instructed
by the user, the optical head 22 performs seek up to a recording
position of a title desired by the user according to driving
. of the thread motor 24 via the signal processing unit 18 and
the motor amplifier unit 21 in accordance with the data of the
VMG. Moreover, in a state in_ which tracking control and focus
control are performed according to a result of light reception
by the optical head 22, the result of light reception by the
optical head 22 1is sequentially processed by the signal
processing unit 18, the header information processing unit 17,
and the compression and expansion processing unit 13 to
reproduce image data formed by the moving picture. 1In other
words, a reproduction signal, a signal level of which changes

according to a pit row of the optical disk 51 that is the result
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of light reception, is processed by the anal og front
end unit 20 to generate reproduction data. This
reproduction data is subjected to decodi ng,
deinterl eave, and error correction processing hyydhe;>
signal processing unit 18. The reproduction data
subjected to the error correction processing is
inputted to the header information processing unit
17. A header is renpved and information on the header
455 lnghif reteitd drheis mmroecertirioy Itére ddal Guliseqtemid ynit
the reproduction data is inputted to the conpression
Hhdcegpaesiton yersodsst hgn witta .13Thandreyepauat édnideat® is
i mage data and sound data by the nultipl exing
procedsdngoumiecogdngThdeinbgel ekt | 3nd et waseddnemtion
data conpression (expanded) on the basis of the
Bofr¢ai a9ty MPEGighp litnedesgdagpruided8i nghenfep3tusidon
di spl ayed on the output wunit 25 or outputted to the
BhcePRAl calpprhitat the By rehecahEsddon REoCys ingel otigutted
hand, the sound data is expanded by the sound .
55 Sbes Sicqgetini L 3omavepn tti@sessangutnell A%- sdulgasgr is
the output. unit 25 or outputted to the externa
- IgpRAedt g8dpy e mahidslePn the GO6er &F twéibipdrto the
. hand, when_the optical disk 51 is an optical . disk ]
BYTICCRRE ROt hek - soBPERERRP H t Héof TRRFPFRCction data is
,procesaiqg, the mcrocontroller 14, detects, accordin%
S UHE IR dJEnERTPTEEBI Y PRIaRiPARAG PARGegSWASTHRLT 13
VOBS of atitle corresponding thereto held in the |
FR T S R DASE T PO 1 71 20T e Bt ng

sbEhEL0,8N L BSLEUCH S, L NE TeSRECLl Ve, WIS O $on qata

compression (expanded) on the basis of the standard of MPEG
by the image processing unit 31 and displayed on the output
unit 25 or outputted to the external apparatus'by the encoder
15. ©On the other hand, the sound data is expanded by the sound
processing unit 32 and, then, outputted as sound by the output
unit 25 or outputted to the external apparatus by the encoder
15.

[0069]

On the other hand, when the optical disk 51 is an optical
disk that has not been subjected to the finalize processing,
the microcontroller 14 detects, according to the management
table TV and a VTSI and a VTSTT VOBS of a title corresponding
thereto held in the memory, a recording position of a file

corresponding thereto and instructs the respective units of

37




the recording and reproduci ng apparatus 1 to perform
reproduction fromthis recordi ng position.

Consequently, reproduction processing is performed.
This processing continues to be executed until §6#?a472
of the reproduction is instructed. Wen stop of the
reproduction is instructed by the user, the

m crocontroller 14 controls the recordi ng and
reproduci ng apparatus 1 to end the operation of

trrepr aduot-dong adi strepsotineingprashictdtean. [0070] Ay form
t he ot her hand, when the reproduction instructed by
tdperagsertios rfepmodhdti arcofrdangeybemhdion f i | @omswhtdrely,
optical disk 51 is an optical disk subjected to the
famalduze ipnocessiasgingt hes mpyocontdo! | efhid detestsssing
according to the data of the UDF held in the nenory,
ontegeredi g pesex¢ortef wntfiill etoporfespendergpdiheriero is
and instructs the respective units of the recording
gt ueredduditmp sppar afushd teppehfcdiien iepioductdtad by
fromthis recording position. Mreover, when the
thepsguet Fop Mimtaaeotedlbyprt hé ewerrdls thproveererdiory and
for an extended file and the optical disk 51 is an
THRLOGHIC 18P skPRATAT UshAst ainhEBA aryjaddcadof orepoduction
finalize processing, the mcrocontroller 14 detects,
Qﬂ@-@ﬁépﬁaghg FPIRIGRRAgement  table TV, guide

i nformati on, and the internedi at e managenent
E%%’Odmat i on DK corresponding thereto held in the

Meno recording position of a file (an_ extended
file

ry, a
) Biorhe o Peic « i ShanPRirsiicidps 1hetructed by

resgectiye units of the recording 38 S05P1472 .
the user is reproduction of an extended file and the optical

disk 51 is an optical disk subjected to the finalize processing,
the microcontroller 14 detects, according to the data of the
UDF held in the memory, a recording position of a file
corresponding thereto and instructs the respective units of
the recording and reproducing apparatus 1 to perform
reproduction fromthis recording position. Moreover, when the
reproduction instructed by the user is reproduction for an
extended file and the optical disk 51 is an optical disk that
has not been subjected to the finalize processing, the
microcontroller 14 detects, on the basis ¢of the management
table TV, guide information, and the iﬁtermediate management
information DK corresponding thereto held in the memory, a
recording position of a file (an extended file) corresponding

thereto and instructs the respective units of the recording
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and reproduci ng apparatus 1 to performreproduction
fromthis recording position. Consequently,
reproduction processing is perfornmed. This processing
continues to be executed until stop of the SO5P1472
reproduction is instructed. Wen stop of the
reproduction is instructed by the user, the
m crocontroller 14 controls the recording and
reproduci ng apparatus 1 to ends the operation of the
grepreduediomangpstapss ttheo neprfeduct ¢ mmdudtO@R1Fréf ttén s
the processing in step S17 or after the processing in
ey d3 18, poshid ipee or@hinrg ared tl gpregurotizohi pn peessERYng is
proceeds to step 519. The microcontroller 14 judges
Brdoraedpovtirinfdrodessiipgt cooténudy thebaisereculfssn until
i s judged that power-off is not instructed by the
feey oft Hder acprarngtand iepiodteusdiont. pibeassiteg of the
returns to step S15 and the processing in step S15
AT COHE T4 0B sk ARt 13CEFY PE Fhpawead. thoorgragmfroller
renmoval of the disk is instructed in step S15, the
HeEBRET MY &hE FRERTGHIG PBA JARFCSYSIRG IpRsedds totarags
t?ép. The mi crocontroller 14 records the managenent
bPREFREGGR PREROpEPEGRVET 5% 1A TRRS tPeaTeRLoduse ton.
'gr?controller 14 records the nmanagenent table TV
WaA'din the built-in RAM 43 in the optical disk 51.
[0073% In sLep S21, the recordi ng and reproduci ng ,
appar Fﬁ%rf ST PGt T MtAEL T oh OC ot SeEBE dinpyessing
ﬁ¥§§§§§iQgthg%egggg}ﬁg%ndreproductionprocessingproceeds
to step 519. The microcontroller 14 judges whether power-off
is instructed by the user. When it is judged that power-off
is not instructed by the user, the recording and reproduction
processing returns to step S15 and the processing in step S15
and the subsequent steps is repeated.
[0072]

When removal of the disk is instructed in step S15, the
recording and reproduction processing proceeds to step $20.
The microcontroller 14 records the management table TV in the
optical disk 51. Specifically, themicrocontroller 14 records
the management table TV held in the built-in RAM 43 in the
optical disk 51.

[0073]
In step 321, the recording and reproducing apparatus 1

execute discrimination - code recording processing.
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Specifically, the recording and reproduci ng apparat us

1 calculates a discrimnation code indicating that

the recording and reproduci ng apparatus 1 recorded
data in the optical disk 51 and records the S05P1472
di scrimnation code as shown in Fig. 2. In addition,
the recordi ng and reproduci ng apparatus 1 generates,

for each predeternmined recording unit (a VIS unit in
the case of this exanple), own nodel/anot her node
dpefcarfiatildn, ithel caddagliwietded thprodeoimy ngppardtwasi
recorded by an apparatus of own nodel or an apparatus
wfl canethera dibslet it t itacordts 1 tdecaommgrbdet taratdrerrding
nodel information as shown in Fig. 2. Consequently,
amdenep hodumiptg epbadatks 3l resotrdadiadtienin tthe pptieall ngsk
and reproduci ng apparatus 1 again, it is possible to
dxendtreaoyds| Uy descrpmonessemgotierapwhompdiat Faget her In
nodel recording according to the processing in step
aQt4 tipet dillesreedrdiricapd sepssilnging kbrpratesdrddymfates,
|ater with reference to Fig. 14. [0074] In step 522,
feeafle roesistesmiepd e qarstingcnsit (@oVISHoviE inodH wgse
mechani smto discharge the optical disk 51. _
BonsBgBiert Iy PHe opthcalror SlaBrhies dmeéphr getf oraRLden
the rocessing in step 522, the recording and
Hnélﬁrcégaﬁ?i Uhetg%céegi r§CPERiRhsunbt stap SegCaAEdt Rg an
processing in step S12 and the subsequent steps is
APEFEATRE. OF PYBt MOS0 PEsan tIRPA RS @ ngRakyer model and
reprqduction processing is put _on standby until the

ISFOFERI TR K $996adeBohlar Moy $p5pragsion as shown in
Fig. 2. Consequently, when this optical disk 51 is loaded in

the recording and reproducing apparatus 1 again, it is possible
to execute the judgment processing for own model/another model
recording acceording to the processing in step S$14. Details
of this processing will be described later with reference to
Fig. 14.

[0074]

In step 822, themicrocontroller 51 instructs a not-shown
loading mechanism to discharge the optical disk 51.
Consequently, the optical disk 51 is discharged. After the
processing in step 822, the recording and reproduction
processing returns to step 312 and the processing in step 512
and the subsequent steps is repeated. In other words, the
recording and reproduction processing is put on standby until

the optical disk is loaded again.
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[0075] When power-off is instructed in step S19, the
recording and reproduction processing proceeds to

step 523. The mcrocontroller 14 executes power-off
processing (processing for building dowmn the paweip1472
supply) and ends the recording and reproduction
processing. [0076] An exanple of a constitution of

data recorded in the managenent table TV area (Fig.

2) will be explained. [0077] The managenent table TV,

i 5di scri mi nati on code, and the own nodel / anot her
nodel information are recorded in the nanagenent

t abl eWh¥n graewr-§fdci § iioaltryctedelmatageiddht thabiasorpyng
is recorded in the managenent table TV area and the
afics crept editdtorerc opleocamtb itise pyweewtie| Ltandttiser $tel The
information are recorded in the free zone of the )
HeragertnelleableeTscutdre PeEAAgE REMT acRFiSanF\VIRRPCESSing
appropriately held in the RAM 43 (Fig. 1) in the,
rokessd Y I9RVRI gie BOHAY WRiPdtvedan ﬁﬁngﬁetktﬂ' 588857 HRY prd
step S20. The discrimnation code and the own

TEFOr &R OPRPT AR 0N f or mati on are updated in the

di scri m nation code recording processing in step S21.

é] Fig. 5 is a diagram show ng an exanple of a

sinple constjtution of the managenent table TV. In
Fig. 57 PRE™LARY 2 SPNSHFESIPRheT ndAbRr T HIORMEs )R the
.start point dresses of 41 SQ?P147

management table TV area (Fig. w1lf2be explained.
[0077]

The management table TV, the discrimination code, and
the own model/another model information are recorded in the
management table TV area. Specifically, the management table
TV. is recorded in the management table TV area and the
discrimination code and the own model/ancther model
information are recorded in the free zone of the management
table TV. The management table TV i1s appropriately held in
the RAM 43 (Fig. 1) in the processing in Fig. 4 and updated
in the processing in step 520. The discrimination code and
the own model/another model information are updated in the
discrimination code recording processing in step S21.
[0078]

Fig. 5 is a diagram showing an example of a simple
constitution of the management table TV. In Fig. 5, the number

of titles (the number of VTSs), start point addresses of
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respective VISs, addresses of start points and end

poi nts of plural chapters included in one title

(addresses of start points and end points of

respective chapters) are included in the manageg@niig7o

table TV. In the case of the exanple in Fig. 5, the

nunmber of titles (VTSs) is two and addresses of star

poi nts of the respective titles are included in the

managenent table TV. The two titles are "VIS#l" and

taLESH ivel WIShe cazessek ¢hestexanpbénts dFidgenB, poemts of

chapters are included in the VIS#1 and addresses of

slturdl pdiapttsrandnehddedi anscog thele espédtdases teh start

chapters are included in the managenent table TV.
gty ang hept epénbs @f nebpdetivea dbhetvTsSarmdncluded in

addresses of start points and end points of the

the pageiogaeperall ec Aipt ek tHiee cpgel eflddie efampée in Fig.

managenent table TV. Besides, various kinds of

¥ nftdvematimbRr sRE - ldd eg SVAPEI ngs deitr &gl afldrpesyri dfe star

information TE area of the extended file are also

rHctirded Ghe FererdidGehhtes &8l Jélclﬂ\}“delqo%\ﬁé‘le m‘“trh?égement

information is not described. [0079] Fi % 6

RAG B sHER e AhtexamRIce” GFStiat anRelVdSHR” - rFél the case

managenent _table TV area of the nenory after

eEBr cﬁ’ﬁ?@‘PlﬁrJd’c&%r Ry §97 SPRRTSIY aFR 1lif}cglu Ede’i'fﬂ§he VIS#l
%OOSO% I n FI% managenent table TV is Eecorded in
THeagreass¢vP it %@%Habaﬁérﬂnc’t gBf é’OFVtST‘Pfce EMET S Ve
area of the area %£QL3 nagenent table TV i

ZonE"RCFrES St % hige nmn@@ﬁfﬂﬁ?ﬁaﬁ%b&ﬁ Bige Trency
c!heac Q:req:lsnagrepggg ecpjgn tpxeS\}TeS%Z and adggeéézessg§g ar% points
and end points of the respective twenty chapters are included
in the management table TV. Besides, various kinds of
information such as a starting address of the guide information
TE area of the extended file are also included in the management
table TV. However, the information is not described.
[0079]

Fig. 6 1s a diagram showing an example of data held in
the management table TV area of the memory after the recording
processing in step $17 in Fig. 4 ends.

[0080]

In Fig. 6, a management table TV is recorded in the area
for the management table TV. The remaining area of the area
for management table TV is a free zone (a free space). In the

discrimination code recording processing in step S21, the
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m crocontroller 14 generates and records a

di scrimnation code shown in Fig. 7 on the basis of

t he managenent table TV and VM3 of a VMGin Fig. 6
and records the own nodel/another nodel informaddign 70
(the own nodel /anot her nodel information for eac

title) held in the built-in nmenory (the RAM 43 in Fig.
1). In this way, when renoval of the optical disk 51
is instructed (YES in step S15), the discrimnation

®de e rbhee wa gomdel /angtideecspdeh difarimmnathoarede
recorded in the nmanagenent table TV area. [0081]

Hedai lis ofigt he $udgremaspeosesshdigudrmageaent table TV and
nodel / anot her nodel recording in step S14 in Fig. 4
wid1 olbex eMpliai red. i khd deefcerents: bananddcdwahathermodel
Fig. 8. [0082] In step 551, the mcrocontroller 14
jnfges tdleat hgte awnmnbgetment hkalbleielVihfopnasient £pn each
t he managenent table TV area of the optical disk 51
- Eotlexasplie,n the mdrodontendter(thé R idsesntHia .t i eadn
notor 24 to nove the optical head 22 to the innernost
- plers plagr,y wbént henoptl cdl tbieskpBicahdlisdqbilr és anglesutied
of reproduction on the innernost peripheral side via
t YRS signalteppridddessi e udi sciBnira ttilpar epydg udge the own
~whet her a nanagenent table TV is recorded in the
npdé l/anoghsk Btell infeourtdiong by reperde@dpridinge afgpment
reproduci ng apparatus 1, when data is updated, a
manegdieatretabl e TV is al so updated. Thus, when a
managenent table TV is not present, this neans that a
f@@®¥ldi ng and 43 S05P1472

Details of the judgment processing for own model/another
model recording in step 814 in Fig. 4 will be explained with
reference to a flowchart in Fig. 8.

[0082]

In step 851, the microcontroller 14 judges whether a
management table TV is present in the management table TV area
of the optical disk 51. For example, the microcontroller 14
drives the thread motor 24 to move the optical head 22 to the
innermost periphery of the optical disk 51 and acquires a result
of reproduction on the innermost peripheral side via the signal
processing unit 18 to thereby judge whether a management table
TV is recorded in the optical disk 51. In recording by the
recording and reproducing apparatus 1, when data is updated,
a management table TV is also updated. Thus, when a management

table TV is not present, .this means that a recording and
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reproduci ng apparatus that perfornmed recording
processing for recording data in the optical disk 51
last is different from the recording and reproduci ng
apparatus 1 in Fig. 1. In other words, when a q45pjq72
managenent table TV is not present, it is judged that
data was recorded in the optical disk 51 by an
apparatus of a nodel different fromthe recordi ng and
reproduci ng apparatus 1 (an apparatus of another
radelducih@C8aien that peiodgred irdcttapnSrrockatiag for
managenent table TV is present, the judgnent
PEQGRESIgNGa s ODeeths bptsteD di%% 51Thestriicr dédhereht efrom
14 judges whether a discrimnation code is preset in
tie reapagen® rindt abp LodiM iavgeappdrtiexanpl €igasl. showther
in Fig. 7, when a discrimnation code is recorded in
Wdiels ,mepagereahatahée: Tebaeery iistnots predged, titat sthelged
di scrimnation code is present (YES) . Wen the

apit dakadisk relordedeimded oprbral kiéskebbriali ny aprbratus
reproduci ng apparatus 1, as described concerning step
&21ai moBed. A, ffelendi Soomnitiat | ;rosHadqanthd heepoygicing
nodel / anot her nodel information are recorded in the
ampragavent t(abl epfararen.ofTkasthehenmcde i scri i nati on
code is not present, it is judged that an apparatus
f¢ft3lperfornmed recording processing for recording

data in the optical disk 51 last is an apparatus of a
nodel Wehf éteht Fudgad Ha séeprhdhaind repreguerhgrable
apparatus 1. [0084] Wwen it is judged in step S52 that
B diss prEAeREt i d¥e Jodengat SEBRESFANg proceeds to step S52.

The microcontroller 14 judges whether a discrimination code
is preset in the management table TV area. For example, as
shown in Fig. 7, when a discrimination code is recorded in the
management table TV area, it is judged that the discrimination
code is present (YES). When the optical disk 51 is removed
from the recording and reproducing apparatus 1, as described
concerning step S21 in Fig. 4, the discrimination code and the
own model/another model information are recorded in the
management table TV area. Thus, when a discrimination §ode
is not present, it is judged that an apparatus that performed
recording processing for recording data in the optical disk
51 last is an apparatus of a model different from the recording
and reproducing apparatus 1.

[0084]

When it is judged in step $52 that a discrimination code
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Is present, in step 553, the mcrocontroller 14 reads
out the discrimnation code fromthe managenent table
TV area of the optical disk 51. In the case of the
exanple in Fig. 7, the microcontroller 14 readsgout, .75
the discrimnation code fromthe area for the
managenent table TV. [0085] In step 554, the

m crocontroller 14 sets the managenent table TV and a
VM3 (see Fig. 9) in the VM5 area of the optical disk
B 3es8nEPM A RHRWSS SIaf anseduensEntIRACIH taldaadst bet the
m crocontroller 14 sets the nmanagenent table TV in

& b rihiang i chheo YA rcaf thbandMMgaa®end €6PBLE MUDWSedadf the
sequence as shown in Fig. 9. In other words, the

ST ROt ber 1fh corbicaes datéhe ofxdrdpdenanagegent, the
table TV and data of the VM3d. In the case of the
EeXargd e trd 1Rieg. 19 reblie MMGhiesd addsidhiafattéont diele from the
managenent table TV. However, the order may be
Opposidre thas mboageasnt hesbler d&r. 1s decided in

advance). [0086] In step 555, the discrimnation code
c@gadl ating unit 42 of the mcrocontroller 14

cal cul ates a hash value of the data sequence

gener dinesitem 94 phocessiongntnoktep 1954ehndheemngnagdwent
hash value as a "discrimnation code'". Specifically,
wableshvvand @ VIGT (36@e The Q) sty ithien@¥¢ eiwegoee the optical
cal culating unit 42 calculates a hash val ue by

&ppt Vihgea hastintimetisordgirogreamences -t hépgal i sebubndde
formed by the managenent table TV and the VM3 and
Bt eptaedlerot 4 ted schhe Maariosheas waklis Vi #f fdd-on and
45 S05P1472

the VMGI of the VMG as a continuous data sequence as shown in
Fig. 9. In other words, the microcontroller 14 combines data
of the management table TV and data of the VMGI. In the case
of the example in Fig. 9, the VMGI is added after the management
table TV. However, the order may be opposite (as long as the
order is decided in advance).
[0086]

In step 855, the discrimination code calculating unit
42 of the microcontroller 14 calculates a hash value of the
data sequence generated in the processing in step 554 and sets
the hash value as a “discrimination code’”. Specifically, as
shown in Fig. 10, the discrimination code calculating unit 42
calculates a hash value by applying a hash function program
to the data sequence formed by the management table TV and the

VMGI and sets a result of the calculation as a discrimination
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code. As the hash function, for exanple, a program of

an MD (Message Digest) 5 is used. The hash function
program has a characteristic that the hash function
program cal cul ates a value that nakes a hash vaiig0f5
data wth an arbitrary data length to be a fixed
length (e.g., 128 bits) . The hash function program

al so has a characteristic that it is i npossible to

cal cul ate the inputted data sequence (the data

seuense tlobtraishedubyt tcombifimegxbhpl apnageeitmt ablan MD
TV and the VM3 ) froma value cal culated by the hash
fMesctdgenDpyegt aM (& ushar adther hathcfwiction program has a
irreversibility) . Mreover, the hash function
Preogrcamriasia that acherhasth dcunkatioa probabml| cddcwfates a
occurrence of an output value of a hash function is
wplivdeortheti malkes angesbf vehlaied tihat vheh cut pubivede data
can take. [0087] In step 556, the mcrocontroller 14
Jardgést whetehérxedhéedisbrienonatliZGnbtiogle. r &ad hawth furgrhion
the optical disk 51 in the processing in step S53 and
RYRITEg gesPnhAat f opheoteterisddicchatedti ast hapossible to
processing in step S55 coincide with each other. The
i lspriarendiiconieoidet ek adabut spaBethe (Gpei c@tadi guenre
in the processing in step S53 is recorded when the
eEEGrgingY prreEssichghiesmpergonreild tRPIch&Vr aedriedhsdMGI)
and reproducing. apparatus 1 last tinme and the optica
g8k B1Vesue efipbediatefl pni heaseshwermcdara pyogram (a
recorded in the optical disk 51 by the recording and
qQ@ﬁP&&ﬁEFﬁEl%pﬁﬁfa%ﬁ%eﬁ?Qﬁlqﬂ%§t§éne nBerePovRr + hehe hash

recor.di ng and reproduci ng aggaratus 1 of the |ast._,
qﬁglophgra%r%ﬁ ) Po chafacteristic that a probability of

occurrence of an output value of a hash function is uniform
in a range of values that the output value can take.
[0087]

In step 856, the microcontroller 14 judges whether the
discrimination code read out from the opticai disk 51 in the
processing in step 853 and the “discrimination code’”
calculated in the processing in step 555 coincide with each
other. The discrimination code read out from the optical disk
51 in'thelprocessing-in.step 553 is recorded when the recording
processing is performed by the recording and reproducing
apparatus 1 last time and the optical disk 51 is removed. 1In
this case, when data is recorded in the optical disk 51 by the
recording and reproducing apparatus 1 of the same model as the

recording and reproducing apparatus 1 of the last time, the
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di scrimnation code recorded in the optical disk 51

and the "discrimnation code'" calculated in the
processing in step Sb55 coincide with each other.

[0088] When it is judged in step S56 that the read-out
di scrimnnation code and the cal cul ated discrim nafdg8n-,
code' coincide with each other, the judgnent

processi ng proceeds to step S57. The m crocontroller
14 judges that an apparatus of own nodel recorded

data in the optical disk 51 last. [0089] In step S58,
direniméhecOoh raldeeiretd riieadsn othe tdp2 i@l disk 51 and the
nodel / anot her nodel information for each title from
“diecrimhageientcdda’|’e cdVcal eded | in attkeprvbsdsingiincatep
an apparatus of own nodel recorded data in the

St icoahcddskwbthh leasfh, other.m crocontrol l er 14 judges
that the own nodel /anot her nodel infornmation recorded
i0988Ae nmanagenment table TV area is effective and

reads out the own nodel /another nodel information.

The niewcdnt rios | épdaddr dadssbep B¢ oviretmodeéd/ areichent
nmodel information from for exanple, the managenent
digsrémiyahien cdde Fhg. the Goimsdqiedt Hyscrimima pogsidoke
to quickly obtain the own nodel/another nodel
GoRPELAAtTIgH PaEh eddieryi the JUd0080} @ astve iogherodratts to
when it is judged in step S51 that a managenent table
SPEP; 3° hot TheaskEmocoterlileri 54 jjudged thatseeparsomtyfapt
a discrimnation code is not present, or when it is 47
ogfsp9ded recorded data in the optical disk 51 last.

[0089]

In step S58, the microcontroller 14 reads out the own
model/another model information for‘each title from the
management table TV area. In other words, since an apparatus
of own model recorded data in the optical disk 51 last, the
microcontroller 14 judges that the own model/another model
information recorded in the management table TV area is
'effectiveandreadsouttheownnmdel/anothermodelinformation.
The microcontroller 14 reads out the own model/another model
information from, for example, the management table TV area
in Fig. 7. Consequently, it is possible to quickly obtain the
own model/another model information for each title.

[0080]

On the other hand, when it is judged in step S$51 that

a management table TV is not present, when it is judged in step

552 that a discrimination code is not present, or when it is
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judged in step S56 that the read-out discrimnation
code and the calculated discrimnation code' do not
coincide with each other, an apparatus that perforned
the recording processing in the optical disk 51 |ast
time is not the recording and reproduci ng apparajass; 45-
to which the invention is applied but is an apparatus
of another nodel, the microcontroller 14 advances the
judgnment processing to step S59. In step S59, the
m crocontroller 14 judges that this optical disk 51
Twdonsd apt et Siskhph Wie cleadabut i digecorided iobycade and
apparatus of another nodel. For exanple, when data is
e srdedl dyed Hé speépidp nipmrgdeb ptodati e g wi ts ehch
(an apparatus of own nodel) in the first recording
Privdes SPngPRaRR tdshd hdits epr AP ¥rd dhecagecaddng erasgssing
nodel / anot her nodel information are recorded and,
thefle Pritdcrd Péebr déd1lpyt ahtmtiets relecrhi nepemidling and
Q%Producing apparatus (an apgaratus of another nodel)
FSPHORE CLBE ARPFEEH AL g préeBsdimgnveneieon d&r prphbgd ot
code and the own nodel /anot her nodel information are
Trot®? UpRRfEd A Yhotrithate mads L ofthehan s G tigpdaesd 14
%%e dat a ofw%ye nana%enent_table TV i s _updated or not
YERFED HepeHt Ay oM TRCE4SERT THRr et &°%hen thi s
opti cal djsk is.loaded in the recordqu and )
repr odict neP a%‘%gdr atifs M EPREPEPRLE &F uk? of VIR thedelthis

B, BAS ST SA BLOEETRI, 8.3 Sl
R R ey LN N
r%icfofrgégngyf LR gg&ér&irﬁg?%éc? rsgpsr%]dlyczlng apparatus 1 (an
apparatus of own model) in the first recording processing and
the discrimination code and the own model/another model
information are recorded and, then, data is recorded by another
recording and reproducing apparatus (an apparatus of another
model) in the second recording processing, the discrimination
code and the own model/another model information are not
updated. Although the VMGI of the VMG is updated, the data
of the management table TV is updated or not updated depending
on a case. Therefore, when this optical disk 51 is loaded in
the recording and reproducing apparatus 1 (the apparatus of
ownmodel) again in the third recording processing, as a result
of the recording performed by the apparatus of another model

in the second recording processing, at least one of the

management table TV and the VMGI is different from data after
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the first recording processing ends. Thus, the
"“di scrimnation code'" cal culated on the basis of the
managenent table TV and the VM3d is different fromthe
di scrimnation code recorded in the optical disk 51 in
the first recording processing. In this way, itg §§1472
possible to quickly judge whether an apparatus t
recorded data in the optical disk 51 last tine is an
apparatus of own nodel or an apparatus of another
nodel . [0092] In step S60, the m crocontroller 14
Yrreckfinket herecohlidingppaaices siisgan apjzar at us Thiis pwn the
nodel or an apparatus of another nodel for each
PHedatiavimiahéednr ecwiadi’'ngeahit 14 0EKS) on Falre ebalwplke, of hehe
m crocontroll er 14 checks the MARK PCK (i nformation
ew@esngg tEablepplly akng tthpe)VMGT F.g. d3ffecentdedroforthe
each VTS (title) and checks whether the apparatus is
HiFcrippapsios cobeawmrorsigdl irothanpappat atles Of imnbeHarst
nodel. In this case, the mcrocontroller 14 holds
HeRCERHRYI TP TR M-I nEn tRHet ey, titeiammesitle fe amyickly
appar at us. of own nodel or an apparatus of another
Jnsgs WF%Fh%%\c‘:Hl ePPREat WS thhethgrrerded mafsr yn thheorRAral
43 in Fig . After the processing in step S58 or
dd‘lslke?lt]ﬁ’étp?;b]&%s’sﬁ AD IRPAEEYSSBD OMhBOBP b s aR MpHagatus
%¥ ni shed. é0093] According to the processing in Fig.
. apptherpBedshie to quickly judge whether the

[%ﬁgg atus that recorded data in the optical disk 51

is an apparatus of own nodel or an 49 S05P1472

In step 360, the microcontreoller 14 checks whether the

apparatus is an apparatus of own model or an apparatus of
another model for each predetermined recording unit (VTS).
For example, the microcontroller 14 checks the MARK PCK
(information describing an apparatus type) in Fig. 3 recorded
for each VTS (title) and checks whether the apparatus is an
‘apparatus of own model or an apparatus of another model. In
this case, themicrocontroller 14 holds information indicating
whether the apparatus is an apparatus of own model or an
apparatus of another model for each title in the built-in memory
(the RAM 43 in Fig. 1). After the processing in step S$58 or
after the processing in step S60, the processing is finished.
[0093]

According to the processing in Fig. 8, it is possible
to quickly judge whether the apparatus that recorded data in

the optical disk 51 last is an apparatus of own model or an
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appar atus of anot her nodel. Wen the apparatus that
recorded data in the optical disk 51 last is an
apparatus of own nodel, it is possible to quickly
judge that an apparatus of a nodel that perforned
recordi ng processing for each predeterm ned recg{iing,
unit of the optical disk 51 is an apparatus of own
nodel or an apparatus of another nodel. [0094]
Specifically, in the case of NOin the processing in
step S51, step 552, and step S56 in Fig. 8, since the
Apparaugset kavthpeoordidd débhean ithet hppapticakhet sdle @l ded
| ast is not an apparatus of own nodel, it is checked
data he Proeesstaly disksh g a8801inhwet hepard hes afpawatugsiel ,
IS an apparatus of own nodel or an apparatus of
idndsheesabieled toopudakhy prustist shat naa argegrdiingofird tnodel
tgﬂa r each VIS in this exanple) . However, in the case
tyesritprapd E@%ﬁdl%PrC&EESlaﬁdfg%ea@h neeedei@rmined
apparatus that recorded data in the optical disk 51
Nesprdilggapn b pdr &hasontiein disdePl iherogpparatus of own
nodel / anot her nodel information is nade effective. It :
mogdelyRreBBs3RRIL P ScRécRARRBEAerodle apparatus is an
rqlt;:-{;?parat us of own nodel or an apparatus of another
for each predeterm ned recording unit. In other
Wordss si pce the froceSS| ng in step. S60 does not have
to be BRetttd Wt 1t $hepRsg BEG bnr%@epwecﬁalm jrigéer
S. an aratus of own nodel or

eth t t .
ﬁ’ﬁ’a%%%ﬁ éggsa "sher %érﬁ Hodde 1 on S1RgEHeRBPYF Higis that

r%pzlotrde[ioga 54 1?1012118&5()?)]&‘:{?:%1 disk 51 last is not an apparatus

of ownmodel, it is checked in the processing in step $60 whether
the apparatus is an apparatus of own model or an apparatus of
another model for each predetermined recording unit (for each
VTS in this example}. However, in the case of YES in all steps
551, 852, and S56, since the apparatus that recorded data in
the optical disk 51 last is an apparatus of own model, the own
model/another model information is made effective. It is
unnecessary to check whether the apparatus is an apparatus of
own model or an apparatus of another model for each
predetermined recording unit. In other words, since the
processing in step S60 does not have to be executed, it is
possible to more quickiy Jjudge whether the apparatus is an
apparatus of own model or an apparatus of another model for
each recording unit.

[0085]
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Details of the recording processing in step S17 in
Fig. 4 wll be explained wwth reference to a
flomchart in Fig. 11. [0096] In step 581, the
m crocontrol l er 14 judges whether the recording
processi ng should be finalized for the optical %%ﬁﬁ&472
51. For exanple, the mcrocontroller 14 judges et her
finalize processing is instructed by the user via the
not - shown operation unit. The finalize processing is
processing for conpleting the recording processing by
updat Pagat he diDEhe theso By phecd eaichg hn dthep Beddiowtig.
and the like in Fig. 2. [0097] Wwen it is judged in
Srepl 384 exparinhe wigdordifagenpe coessfhgwahoul dnnbtg bal.
finalized, in step 582, the image data inputting unit
[PP%1Ad the sound data inputting unit 12 receives an
i nput of data to be recorded. For exanple, inage data
and $BUHEERI&BA  clipt wried depnarndles Howiudogagi wethdn the
and a not-shown speaker are received. [0098] In step
 ISGPIrAiRe REICEEHRDr Phowkd bg Eormlrisies! fore theegpettidisk
units to convert the input data into recording data
SdccorfRngeryRl §echbitli Adcreraptrokkem tpedufipes whether
exanple, the mcrocontroller 14 controls the
fABAp I 88 HOFCERUN 8 Fahist Trictiidoee s8R MG eanT 12 £Be (atfe shown
i mage, processing unit 31 and the sound processing
Oéfﬁirgt%gﬁl Bt congfes SirRd iz fagEcaat Bl hdl & X as@ssdng for

data and subject the image data and the sound data to
COM, e%ing; F9sording processing by updating the UDF, the

VMG, the lead in, the lead out, and the like in Fig. 2.
[0097]

When it is Jjudged in step S81 that the recording
processing should not be finalized, in step S82, the image data
inputting unit 11 and the sound data inputting unit 12 receives
an input of data to be recorded. For example, image data and
sound data captured by a not-shown imaging unit and a not-shown
speaker are received.

[0098]

In step 8582, the microcontroller 14 contrels the
respective units to convert the input data into recording data
according to a recording format. As a specific example, the
microcontroller 14 controls the compression and expansion
processing unit 13 (the image processing unit 31 and the sound
~processing unit 32) to compress the image data and the sound

data and subject the image data and the sound data to time
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di vision nultiplexing. The mcrocontroller 14 controls
the header information processing unit 17 to add
header information peculiar to the optical disk 51,
header information of an extended file, and the |ike
to the data. The m crocontroller 14 controls thespja7s
signal processing unit 18 to apply, after an error
correction code is added to the
time-division-multiplexed data added with the headers,

i nterl eave processing and encodi ng processing to the
Hatigionnmuihislewdng + hEhe npitratatrd riod leond ér ¢@uk yaitso the
recording data. [0099] In step S83, the
heiedegcovfiarslaltépnik auessi gy utie Yetordidipadgat infiarmetion
disk. Specifically, a light quantity of a |aser beam
Ractddpat 868 thencphécept fesk hbadhodeon i mptical of an
disk 51 in accordance with the recording data is
gx4ie8889bl ke 2adatery likento tgddahrt Zhe Theetprdrolyer
pit rows are sequentially fornmed —on the optical disk
151 CORBr P gd Sl AR R OrRERF BV 12980 hgl Hiter aPely efter an
se uentialky regorded in the optical disk 51. In this
SEASE,  t FOTHCELEdEBNt r ol 14 dppropridtedy upHates the
the data of the na table TV held by the

na enent ,

LB T he DRy (S ARAM 9352 RS | VARl afao Beadess:
.t he fana enent table TV in the nmanagenent table TV
BFERIBRVE RECGFTPLAP AR EHME BrogsTsinpipdhe dptiepIn

85, the aown nodel /anot her nodel information .
tgéﬁe‘f"% n%%ﬁ%Pu% 9Bf3t hE FREYOTHH rdHCe et aT iR dREe -
[565 wn nodel / anot her nodel information with respect
£6%the built-in 52 SO5P1472

In step S83, themicrocontroller 14 records the recording
data in a disk. Specifically, a light quantity of a laser beam.
irradiated from the optical head 22 on the optical disk 51 in
accordance with the recording data is raised by the analog front
end unit 20. Consequently, pit rows are sequentially formed
on the optical disk 51 and image data formed by a moving picture
is sequentially recorded in the optical disk 51. 1In this case,
the microcontroller 14 appropriately updates the data of the
management table TV held by the built-in memory (the RAM 43)
as well and also updates the management table TV in the
management table TV area of the optical disk 51 (Fig. 7).
[0100)

In step 585, the own model/another model information
generating unit 41 of the microcontroller 14 updates the own

model/another model information with respect to the built-in
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menory (the RAM 43 in Fig. 1) of the mcrocontroller

14. Since the own nodel/another nodel information is
updat ed for each predeterm ned recording unit, this
processing i s ski pped when the own nodel / anot her

nmodel information is not recorded yet for the gg5p1472
predeterm ned recording unit. In this enbodi nent, the
own nodel / anot her nodel information is updated for

each title. 1In general, recording by an apparatus of
own nodel and recording by an apparatus of another
TRy aklke Rét! peindiiwedl] wiohee mMitlreconthellminls. Since
nodel / anot her nodel information is updated for each

e |cwn podedfanetharemodesd, inhernditrordmt bobheed 1Z%or each
judges, on the basis of operation on the not-shown

T8 PEHI te WY HRE Wiy, thihainaessiagriecekdpngd when
shoul d be ended. Wen it is judged that the recording
o erg Retebérwsided, neHelr bebe Byl Pr deesef ntpcoRdas yet
to step S82 and the processing in steg S. 82 and the
LSk keRtieseEptnes aerepeiteditn othekinsrgedinant, the
i nput OL/Igg%% to be recorded is received again, ,
PRI TR riBodelo EBF QR 101 hE WiskEted| Tf sRoBEit1e.
and the processing for updatin t he own nodel / anot her
TR oF REQ T B ERE BRGIPELF P figbRgdef end recording
12 %rogrgat§I¥ %%ﬁgﬁ&gd unfil end of the recording |,

FBeEBBRREENT 5 A PSEURS | DYOBP EIRAT HRers ] BAGEd LA
t ep. S86 t recor.din houl d be ended, the
PCBrAl R b s B Db oo K Sy 18a7baTted G each
£3E3E1472
[0201]

In step 886, the microcontroller 14 judges, on the basis
of operation on the not-shown operation unit by the user,
whethexr the recording should be ended. When it is judged that
the recording should not be ended, the recording processing
returns to step 582 and the processing in step S82 and the
subsequent steps are repeated. In other words, an input of
data to be recorded is received again, recording data is
recorded in the optical disk 51, and the processing for updating
the own model/another model information in the built-in memory
is appropriately repeated until end of the recording processing
is instructed.

[0102]

When it is judged in step $86 that the recording should

be ended, the recording processing proceeds to step 587. The
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m crocontrol l er 14 executes end processing. In this
case, when the data to be recorded is data for
recording of a noving picture in the processing in
step S82 and the subsequent steps, in step 587,
recording of actual data is conpl eted, whereby gsgspig72
recording of a VISTT VOBS is conpleted and a VTSI BUP
a VTSI, and VISM VOBS are sequentially forned.
Consequently, recording of one VIS is conpleted. In
this way, in the recording and reproduci ng apparatus
r&”ﬁfﬁ?@ﬁ%@éﬂa%f 14 hexegwleasr dintg Hrocenstngct eth yhshesase,
user, the series of processing in the conpression and
W kae e bedas kagonArd i3daha fdreretokding of a moving
controlled to be stopped b¥ the mcrocontroller 14
R YRl t EBBRFASE SSA By et em S8 2 and thppadpsequent steps,
Subsequently, managenent information of a file forned
Séegﬁ Pho ¥ %Ctl’lﬂﬁélg Pécarted! itrthils fayPistedcomeagby
n,other ~ words, in the recordln%

|
%&rﬁésagﬁéa USh? el 8 Cpmonahadaticne Vi SPRats S

i S at the mcrocontroller 14 accordin to
aﬁ‘&s??l&lg}% 'Vﬁ?%&bﬁﬁﬁonseocfued“tﬁﬁ\}l g pPERSHe, |(Ff?rb""rer%éﬁ“&3ryf

Nely file S|ze j nf or ion. . such as recordin
LTACE AR Ofw§ eE%raoﬁai'HﬁhagéH%nT %%fﬁ?ﬁatgﬁnthe

qwi ng _t gement |nforna%|

dat t hi
%%% ou%p%tﬁgg teFFﬁgugﬁaﬁa@ppﬁkgEgggang %t IRNG

PEESSS AR oRlLe ?%ﬁgﬁé—*rsa%%%seg%??é b flzgin

forpgenst éggéh fo(l,i of d12‘12
ok f?ecure S G TR oS RerEaF Tend 1 e kbe
18 2Eeasonto1hilg YZSL 899%%&};5 YB3 sesursd
aaf| PEY ci Ohl $arga; e Mle micfocontroller 14
and the recording of image data is stopped. Subsequently,
management information of a file formed by a moving picture

recorded in this way is recorded in the optical disk. 1In other

words, in the recording and reproducing apparatus 1, management

information is generated by the microcontroller 14 according

to position information of a moving picture, information on

‘a file size, and information such as recording date and time.

To record the management information following the image data,
this management information is outputted to the signal
processing unit 18 and recorded in the optical disk 51.
Consequently, an area of the VISI BUP is formed. Subsequently,
areas for generating the following VTSI of a VTS and VTSM VOBS
is secured by padding. The optical head 22 seeks the areas

of the VTSI and the VTSM VOBS secured earlier. In this area,
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t he same managenent information is outputted to the
signal processing unit 18 and recorded in the optica
di sk 51. Consequently, areas of the VTSI and the VISM
VOBS are forned. In the recording and reproducing
apparatus 1, inage data fornmed by a noving pictagspiiago
recorded for one title. Consequently, in the
recordi ng and reproduci ng apparatus 1, when a file
formed by a noving picture is recorded, the
managenent information and the file are recorded
Hicc rdiengepavanevDd iideenatdonat st hatputsed forthe signal
whi ch managenent informati on based on the VTSI,
BROTEGERBAL YrdtoriPatdwh besediesh ihethaSKPVOBS. disk| 81.
and nanagenent i nformati on based on the VTSI BUP
Cc?é‘ﬁleiqﬁﬁ@t Yn 31R8S PECOIUIVAGL AT Lo GBI IYING Sapparfargsd -
when recordln of a_ nmoving picture is subsequently
%’é]’t‘er GEFeH wgtaﬁg HféDé‘PduﬂlPEé@Paéﬁé%é'qué‘ﬂ%‘ii%ldﬁija formed
recorded in.the optical disk 51 according

bryeﬁé?‘?‘ﬁn@npb?t‘fﬁ% 1§aﬁ‘éc%¥%%%§§|rn‘@ne [thé§] cSFPI%E'r?éIU@PﬁéVr

i atrléé V\,henddataé recorded is data fv& recordi ng

i §tTPTepieet éePﬁOFH‘é“b? GEBRER S itn "Eied? §8%e5ﬁ’dfmed
b t st dat bt d at

grede%‘vf’r?q%?%ﬁw%ﬁeﬁ% réthatatude ﬁﬁn%‘g%‘xa&s%%'n”f%ﬁm%twn

f t.i |
RIS bR e g ot s v
I d. . Spe f II
S ) A P S i 0 8.
I d h t.a
L A BT AL s,

m@ﬁgﬁgﬁéﬁ{]gn%%rﬁgéfg'é%%sed on the VTSI BUP continue. In the

recording and reproducing apparatus 1, when recording of a
moving picture is subsequently instructed by the user, titles
are sequentially recorded in the optical disk 51 according to
repetition of the same processing.

[0103]

On the other hand, when data to be recorded is data for
recording of a still picture in the processing in step $82 and
the subsequent steps, still picture data obtained at
predetermined timing is recorded. In step S87, an extended
file formed by a still picture file is recorded and the
intermediate management information DK and the like are
recorded. Spe.cifically, when the optical disk 51 is a virgin
disk, image data formed by a still picture inputted by the image

data inputting unit 11 is compressed by the image processing
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unit 31 of the conpression and expansi on processing
unit 13 according to the standard of JPEG and
recorded. In the recording and reproduci ng appar at us
1, in the recording of a noving picture, first, areas
of a VTSI and a VISM VOBS are secured to recorkospi472
actual data. On the other hand, in the recording of a
still picture, returning to a top of an area secured
by paddi ng, actual data fornmed by the still picture
Is recorded wi thout securing such areas. Wen
Yndéordi A§ Bl qhweresiSE 6% ﬁ@gsqunqdw@t grecgssing unit 13
instructed by the user, the following still picture
Jesorgdapda® i whe hetastarcalofli SREG1angd remerdegre In the
manner. A recordlng position and the |ike of each
H§Q0E 891 3D rIFEF FIHCEAE ATy ér yik e FReording of a
recording is perforned. [0104] In the recordi ng and
MOSGPEABAF AT Rppar B s SECamnGR Fi FAS FoR rbd byl OB are
%¥cnures are recorded in the optical disk b

€§Fﬁgdtﬁuﬁﬁ§Prgnéc§?%b i ?he‘Fbéﬁ#ﬁﬁﬁ@e&f%ﬁﬂgfsﬁplFhe
B T S BT g
LS P PP Y e L SR 0,0001.LL o g e,
ey i TS
S A R IS B s
bkt KB i
the same manner. A recording position and the like of each
file is recorded in the memory every time the recording is
performed.
[0104]

In the recording and reproducing apparatus 1, when files
formed by still pictures are recorded in the optical disk by
a desired number and stop of the recording of the still pictures
is instructed according to switching or the like of an operation
mode by the wuser, management information formed by the
recording positions and the like held in the memory is recorded
for the plural files in the following area as the temporary
intermediate management information DK until finalize.
Consequently, in the recording and reproducing apparatus 1,

~when files other than a moving picture are recorded, the files

and management information are recorded in an order of a file.
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and a managenent information corresponding to the
file. A recording format of the files and the
managenent information is switched according to an
attribute of a file to be recorded. [0105] In the
recording and reproduci ng apparatus 1, such S05P1472
i ntermedi at e managenent information DK (Fig. 2) is
collected in the plural files continuously recorded
and managenent information for managing the entire
files is recorded. Then, individual information
dngdisc arinagenept posieimmtsicandofrirkepnadisy ©f thwe file. A
respective files is recorded and forned. A starting
regered sgofonniits of ntlee fddicat enduirieyy @apATehed briTeicdrog tDn
is recorded in a fixed area on the inner periphera
i getpfhahaccominatodisrtslikst it de Lihe droae ixsroTBed.
of an extended file. A recording position information
[8%Phe guide information TE of the extended file is
recorded in the managenent table TV. [0106]
- ConsefliehfPy Fe5EEBE Y ngPtlo reRECFBEHRYi ARPaRYtus 1, such
reprodyci ng apparatus 1 that al so supports such files
StREFCERART FaM3IPRE t piiamatiopn PE Jdssi Bi el gollected
~.reproduce a file of a still picture. In other words,
et Rt dpcicSalc RSP uwrsily [re5gadedi grehganagement
N cord%qg %nd repr oduci g apparatus 1,  not only the
16‘3?5“% 1O} RET Hhd'4 ﬁg RFOBS Bt SaF §oC ket -  Then,
managenent.. i pformati on DK of

1 nterned at . , DK 111

1BRATLIERT EPEorE T EM oitien THoPPIR-5pPRE AR bhe Bames
dj tg.th h of th tical. disk 1 d

B ERRATE (3BFE ARG KT h TR RENTy o SERETH7S

a§8§gg's47gf this intermediate management information DK is

recorded in a fixed area on the inner peripheral side of the
optical disk 51 as guide information TE of an extended file,
A recording position information of the guide information TE
of the extended file is recorded in the management table TV..
{0106]

Consequently, according to the recording and reproducing
apparatus 1 that also supports such files other than a moving
picture, it is possible to reproduce a file of a still picture.
In other words, when such an-optical disk 51 is loaded, in the
recording and reproducing apparatus 1, not only the data of
the VTS and the VTSM VOBS but also the intermediate management
information DK of a still picture file is reproduced from the
optical disk 51 according to the search of the optical disk

51 based on a management table and held in the memory of the
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m crocontrol l er 14. Consequently, for exanple, it is
possible to provide the user with titles and the like
of noving pictures and still pictures recorded in the
optical disk 51 according to an instruction of the
user. When the user instructs reproduction of as05p1472
nmoving picture, it is possible to reproduce a noving
picture file corresponding thereto according to the
data of the VTS and the VISM VOBS in a manner sane as

the manner __descri bed above concerning the read-on
MHO&:&P%P keT 190109915 A%SE 1ot nett pmrep Lk |Stp‘?%51ble

at the recordi ng processi ng

{405 H 40 Pertr st Pl tedoanh ERE L B aeri s o B ctures
b erat ittt carint T %f??%%?%lly Aigfias1 according
8. 74F ﬁ%nf%ﬁ' Slan e ERR wERst e TR R tear, Wptmets
Rk it 5 FORE S aRent: § APGIIRLTON E?eraﬁper&duce
S8 40 0y S A0 L 0

%acgf%@tVTé %aff}ﬁ‘é SFEEMtVQ)BtShfn b:l r?gr%ﬁf gf ma'st &:RQ ma ner

processi ng unit m Ccrocon causes t

t
d%%%‘}%?h%%%}@ EOL G %h@grerﬁg'énlv %19:%”6P?er

data o for a conputer. m-crocontro
pRlji es nmanagenent information for a noving picture
file'to the header information processing unit 17 and

causegnthe haadsr niaRHOr JRLAL ot Q.rsocf]%ﬁgﬂeaglf'fné{: 7%73 410 that
generate VMG data for a DVD pl ayer 8 SO

the recording processing should be finalized, the recording
processing proceeds to step S88. The microcontroller 14
generates a UDF and a VMG. Specifically, the microcontroller
14 supplies the management information acgquired from the
optical disk 51 on the basis of the management table TV and
held in the built-inmemory, the management information created
according to the records of moving pictures and still pictures
and held in the memory, and the intermediate management
information to the header information processing unit 17. The
microcontroller 14 causes the header information processing
unit 17 to generate data of a UDF for a computer. The
microcontroller 14 supplies management information for a
moving picture file to the header information processing unit

17 and causes the header information processing unit 17 to

generate VMG data for a DVD player.
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[0108] In step S89, the mcrocontroller 14 controls
the respective units to record the UDF and the VMG
generated in the optical disk 51. The UDF and the VMG
are recorded in an inner peripheral side area secured
in the optical disk 51 and a lead in and a | eads0u®1472
are fornmed. Consequently, this optical disk 51 is set
to be playable in a DVD player applicable only to the
usual DVD format. After the processing in step S87 or
the processing in step S89, the recording
processing ends. [0109] According to the processing

in Fig. 1 [ ded int tical disk. 51
o LI oot e B e B e
RAM 43 LT Lcrocapntroller IS .
%ér% opr |V;ét 3% It%pagtrke%l.ber\f&nécﬁet ﬁggrae%%rtjfeng%{g;r Iggggﬁ?th 1o
hse fdgraldazed; s tsq S | t t e optical ,disk
U AL S Vi S i s T

ek b@r&BﬁeH§P@id@VQre£ %;e:m?reg[ Qr}lt%e 'S‘Bt%%fa’{?iégkﬁl and

t he own nodel / anot her nD nformation

. 4 DBaRHACHSEhNG ddout §Pe $82mbl ., Fi pleh D&y ; '
exp?aﬁned mﬁthafeferen%e o Figég”f%ﬁgﬁéki§r%ﬁﬁ§f*i cal

Ehons 1 8s st 8ol ke WliaghL0e ﬂ@taaDkiﬁaﬁf&%Jp%? h.@cgbggtoqlly
area for the own nodél /another model i nfof frat| on.
{DEh3] uHO SOFBIAGZnat. After the processing in step S87 or
after the processing in step S89, the recording processing
ends.

{0109]

According to the processing in Fig. 11, data is recorded
in the optical disk 51 and the own model/another model
information held in the RAM 43 built in the microcontroller
14 is appropriately updated. When the recording processing
is finalized, it is possible to set the optical disk 51 to be
playable even in a DVD player applicable only to the usual DVD
format.

[0110]

An example of the own model/another model information
updated in the processing in step $85 in Fig. 11 will be
explained with reference torFigs. 12 and 13, Fig. 12 shows
a state in which no data is recorded in a data area for the

own model/ancother model information.

[6111]
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In the DVD video format, it is possible to record
ninety-nine titles (VISs) on one disk. An area wth a
99-bit length is required to | eave informtion

i ndi cati ng whether recording is recording by an
apparatus of own nodel or recording by an apparafuwBi472
of another nodel for each of the titles in the
ninety-nine titles. Since 1 byte includes 8 bits, in

the exanple in Fig. 12, an area of 13 bytes is

(e orrod 1S BLO; rid8e yBefetn  iftribrg co recora
KTy SR e P st B hG i aee 1l acfinge
B e e ok T S e S By el et By wpotrer
e R e e H P e B e B b By G ol S dtng

SEGH 86bd ¥k tthd PETARAME hOMe1 A8as, 8 g gﬁu% g:ei t‘;lietsl Fa the

#99 in the thirteenth row are set as i nv ar eas

Ak2}-nliReFicg 142, WA Lepd@l nifdtled $ rchoi:%r,gﬁ_q} Bhe

an apparatus of own nodel, a value of a bit

A{RPIROLHeBRPNARNGan 13- N8 £t 15 I tes $8tpdPalegViER, the,
title is recorded by aﬁ appar§§L§ of é%é%ﬁé? nodgf, %

M5l e ofed il 2Of it R€Re CASFESRRNELNGS ki chiResii tdg an
is set to 0. Consequently, even in an optical disk in

alinth tecbs dimFehiyeantappanaiius #8) o smdel 8dy rirst
recordi ng by an apparatus of another nodel are

yoor.f oRmed-dan farnh xechtst atielel frafe ppRArRt HS thede #9) to
records data last is an apparatus of own nodel, it is
aposstberth diglliecCKkryr60r &I 462title #16) is secured in a
second row. Similarly, an area for a ninety-seventh title
(referred to as title #97} to a ninety-ninth title (feferred
to as title #99) is secured in a thirteenth row. Areas after
the title #99 in the thirteenth row are set as invalid areas.
[0112]

In Fig. 12, when a certain title is recorded by an
apparatus of ownmodel, a value of a bit of an area corresponding
to the title is set to 1. When the title is recorded by an
apparatus of another model, a value of a bit of an area
corresponding to the title is set to 0. Consequently, even
in an optical disk in which recording by an apparatus of own
medel and recording by an apparatus of another model are

performed in a mixed state, if an apparatus that records data

l_ast is an apparatus of own model, it is possible to gquickly
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| earn, when the optical disk is |oaded after that,

whet her recording is recording by an apparatus of own
nodel or recording by an apparatus of another node

in all recording units from contents of the own
nodel / anot her nodel information of the nanagene$@5r1472
table TV area. [0113] For exanple, in Fig. 12, it is
assunmed that the title #1 to the title #9 (the VTS #1
to the VIS #9 in Fig. 2) are recorded when the

1520t sE%pnEte BB e T Bei g R erher 1dhat n wigiger
B BTBES R UTRE Bt MEUBPAShGERgeording
TS5 PP bhoeRh BhEE s R ot o e PO ROt 4 From
Ke T ans et Entb Ron B RIRL et oo fifia s g, the

n%agjgg.%ti@afi@-mﬂ-%reg ags (1) indicating that
r

rec Ing was perforned by an apparatus of own npde
[@ngsgtored in storage areas corresponding to the title
#1 to the title #9 of the own nodel /anot her node

| nfor gBL 1 Qfkpald) LRI §5¥@Y12 L NG q\gnf‘g?%gé?rﬁ%grtﬁ%%]le

information i's updated™ for each o

#n tbhi:jﬁe eim(g Nt ha fragsi ndi qall Qgsv@gt%rFig. 5) are
recording is recording by an apparatus of own Tnode
relok 868 hMiend HY r8Bo £di PP aRd 4% roducing apparatus 1 in Fig.
1 executes the recording processing in Fig. 11. In this case,
the own model/another model information generating unit 41
updates the own model/another model information stored in the
RAM 43 according to repetition of the processing in step $85
in Fig. 11,

[0114]

As a result of the update of the own model/another model:
information up to the title #9, as shown in Fig. 13, flags (1)
indicating that recording was performed by an apparatus of own
model are stored in storage areas corresponding to the title
#1l to the title #9 of the own model/another model information.
In this way, the own mode/another model information is updated
for each of the titles.

[0115]

In this embodiment, a flag indicating whether recording

is recording by an apparatus of own model or recording by an
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apparatus of another nodel is provided for each of the
titles. However, the inventionis not limted to
this. The flag indicating whether recording is
recordi ng by an apparatus of own nodel or recording
by an apparatus of another nodel may be provi degOiRI472
each predeterm ned recording unit. [0116] Details of
the discrimnation code recording processing in step
821 in Fig. 4 wll be expl ained with reference to a
0117] In ste S111
acrra.%snf t@sa Lebf Oﬂd i tor EQCBfoﬁ Ehe titles.
crocontroller 14 .reads a and a managenent tabl e

Sffact Ve BV FHAL pdPn O STHE itEEr ithi dtiSon ¢Bde T139
%ﬁ?ﬁ%@“b%gﬂ% e AR glrgl %%gﬁgggﬁglrgyg%&ﬁ%@ae%% of

L Bofits B8 1% Cﬁ%%egn%fy( 87 iR s oa ”Phgf‘?%wr?%gdi
Hea?:lr%\erI egeflgr oé‘zi r%@d@ﬂ%rﬁ?ﬁ%&a' Qﬁ(,'ht i N€ dat a

fectlv fanagenen *Yread at
Aiigipoint is data of a |atest managenent table TV.
Ollé In step S112, the discrimnation code

cal Cubéﬂa{‘gs W dhe égsef_‘lﬁlﬂ%{ﬂ PBQ%‘_\#e or?&n%{%r%%e%sa.ng

the VM3 and the nanagenent rea t as

i(ﬁQBHegU§2'§ dats sequenee. S ] Cgﬁ%'d' Yoi th3Be BHOWL d ' 3o a

Fig the discrimnation co culating unit
r3elenhbe datmi of gthe managenent table TV and the data
of 62 S05P1472

[0117]

In step 8111, the discrimination code calculating unit -
42 of the microcontroller 14 reads a VMGI and a management table
TV effective at that point. The discrimination code
calculating unit 42 of the microcontroller 14 reads the VMGI
of the VMG in Fig. 6 and, for example, the data of the management
table TV held in the RAM 43 of the microcontroller 14 (or the
data of the management table TV read out from the optical disk
51)., The data of the (effective) management table TV to be
read at this point is data of a latest management table TV.
10118]

In step S112, the discrimination code calculating unit
42 of the microcontroller 14 sets the VMGI and the management
table TV read out as a continuous data sequence. Specifically,
as shown in Fig. 9, the discrimination code calculating unit

42 sets the data of the management table TV and the data of
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the VM3 as a continuous data sequence. [0119] In step
5113, the discrimnation code calculating unit 42 of
the mcrocontroller 14 cal cul ates a hash val ue of the
dat a sequence and sets the hash value as a

di scri m nation code. For exanple, as shown in Fi@sP1472
10, the discrimnation code calculating unit 42

cal cul ates a hash value by applying a hash function
programto the data sequence (the data sequence
i.nclyding the data of the managenent table TV and the
HE 40 8 TSI UIE B¢ 5°HBERFE- of the

@ﬁb&ﬂlation as a discrimnation code. Although the
dt’'a 'sequence has an arbitrary length, as a result of

th | ti dj. to. t hash. f ti i )
e R RN
th i t |1 14 j t
[polydnim siin, e, stosonisel Lot 44 ubyes g,
it i i i | dated i t.he, RAM 43
qded Foaudile dna ioh ANHORELANE M DOt AL il i BE L EO e

PHFtei%kplﬁpdagh%hg%ﬁcﬁhnkﬂ EiQH Egge§i%£4#¥¥gﬁ ion. code

generated in the processing in step 5 e free

ZAareak iha%r{:ﬁ:ﬂ i@ig &Rt J_%@QE & igﬁﬁr@ﬁuesgg g%glplal&g%lhgaf hash

the mcrocontroller 14 wites the own np

fdelionl RRLRELI @8 oL eag | 1le8, quhichd
apprégpig{epy updat ed by thaﬁtﬁﬁﬁ%déf %né% grqﬁb el =®

iinefleurBLi Ofe 9aRar &t Ithe n¥Rbiefldnt B -348PT P8R4 PhEifhta of
11, and the discrimnation code, 63 S05P147/2

the VMGI) and sets a result of the calculation as a
discrimination code. Although the data sequence has an
arbitrary length, as a result of the calculation according to
the hash function program, the discrimination code has a fixed
length.

f0120]

In step 5114, the microcontroller 14 writes the own
model/another model information for each of the titles, which
is appropriately updated in the RAM 43 by the own model)another
model information generating unit 41, and the discrimination
code, which is generated in the processing in step 5113, in
the free zone of the management table TV area. Specifically,
the microcontroller 14 writes the own model/another model
information for each of the titles, which is appropriately

updated by the own model/another model information generating

unit 41 in step $85 in Fig. 11, and the discrimination code,
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which is calculated by the discrimnation code
calculating unit 42 in the processing in step 5113,

in the free zone of the area for the nmanagenent table
TV in Fig. 6. Consequently, as shown in Fig. 7, the

di scri m nation code and the own nodel /anot her noeEd1472
information are recorded in the managenent table TV
area. After the processing in step 5114, the
discrinination code recording processing is ended.

0121] Ac Fig. 14, wh
ot FeLre Lo SkbE thE e PRt aF LB ConE Socoarngoamd
kiR caﬁéa%gz‘ﬁﬁi%repd;sgﬁgefdn SR SEeRe o Chpgtes
nd the nag

nodeP?ano e ho ?Xtab%r%n 9 E%%égghfﬂﬁﬁﬁ¢@ﬁ Shpgn
lnegege:“(g ;ghggggrrae LA EeRet 8 LR RAL e O artthex
t he rfe%t?r%ll ng an rg%lr‘]% uci ﬁ“éaChae Iln‘%(a Se%leln% %%Daf%eg&atr?ﬁ
A S e SPRDA, LRI, o

He@Sk-dli g aPr 8RRAI B HS Ok n,awy nodel . Wien the apparat us
that recorded data in the opt|cal disk 51 last is an

[@apafatus of own nodel, it is possible to quickly
j udge whet her the respective titles are recorded by

the appasaiizy 06 MWL PDdels; Yy 1heff eg[)r h@? Wt Ja ical

nmodel / anot her” nodel 1 nformation. Accor to

dtéggpﬁlggngQSSSWﬂ%tok@Ehe 'r@cbpglﬁfﬁﬁﬁq:'e@)g:o@ﬂglﬁé’ apparatus

1, the discrimination code is recorded in the optical disk 51
on the basis of the VMGI and the management table TV. The own
model/another model information indicating whether the
respective titles are recorded by an apparatus of own model
is also recorded in the optical disk 51. Consequently, when
the optical disk 51 is loaded in the recording and reproducing
apparatus 1 again (step S14 in"FPig. 4), it is possible to judge
whether an apparatus that recorded data in the optical disk
51 last is an apparatus of own model. When the apparatus that
recorded data in the optical disk 51 last is an apparatus of
own model, it is possible to guickly judge whether the
respective titles are recorded by the apparatus of own model
by referring to the own model/another model information.
[0122]

According to the above description, in the recording and

64




reproduci ng apparatus 1 for the renovable optical disk

51, when data is witten (recorded) in the optica

disk 51, it is possible to judge, by adding a

di scrim nation code indicating that an apparatus of

own nodel wote the data to the data and recordorp1472

the data, at high speed whether the | oaded optica

disk 51 is a mediumin which data was recorded (I ast)

by an apparatus of own nodel or recorded (last) by an

a a%atus of another nodel. [0123) Even when data is
IPPLT PR BWE TGhtF caf CBiteR BTPRPLmRlrfads@sslppl, when
lLlural nodels, it is possible to quickly judge L

4%%%?%% %f‘i%ﬁ&ar%Fﬁﬁrﬁﬁé ﬁPoF%ed 51Fﬁ¥tﬂés pPilcaftt 1is
isk.51 . last, is .an aratuys of .own npdel qr an _

SisTaPIR e SPhgko PR AR8RREG Wtk aRtia The coderaricating
i_Scrjmnati cqode. Mboreoyer si_nce the own

ek et o SR ar ke T2 T P Poder Bed Pagiatfeend

"y : ' i.m nati,on_.code en.the . discrimnatiaqn

o Ed%ﬁg %%%&E’mgﬁa%%hn SE6Ee W il %?%%Cpt?é’tlcal

icthcea r(i.. e ..the discrim L.on.code i.s

Hekoct, %)a el fn "’6’6%%’@6{?3 7 oD paPLERSaCOER 1P by an
i [ C recordi uni.t

b S Lo ReL e Fergrngh, (AT B0A bt tidus ot

aedgkrofod&ecordi ng by an apparatus of another node

by referring to the own nodel /anot her node

fonbgimation. [0124) Moreover, when the discrimnation

code calculating unit 42 generates a discrimnation

code, Evdh amutdfa | 1 QFMAtdeQn 185 RA5RE442a1 disk 51 by
apparatuses of plural models, it is possible to quickly judge
whether an apparatus that wrote data in the optical disk 51
last is an apparatus of own model or an apparatus of another
model by referring to the discrimination code. Moreover,
since the own model/another model information is recorded
together with the discrimination code, when the discrimination
code and a discrimination code calculated coincide with each
other {i.e., the discrimination code is effective) when the
optical disk-51 is loaded, it is possible to quickly check,
for each recording unit, whether recording is recording by an
apparatus of own model or recording by an apparatus of another
- model by referring to the own model/another model information.
[0124]

Moreover, when the discrimination code calculating unit

42 generates a discrimination code, an amount of information
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is conpressed using a hash function. Thus, it is
possible to set an anount of information of the
di scrimnation code small conpared with an anount of
information of an input value (in this enbodinment, a
data quantity of the data of the managenent tabdi@sriM72
and the data of the VMd) . Since the discrimnation
code is calculated using the hash function, it is
possible to set a length of a storage area for the
discrimnation code to_a fixed [ ength. Moreover,
1§ REBRPERSFRPIS WA Bd é&flﬁtl%%quéf%é‘é) jlprls possible to
cal culating a djscrimnation code using the hash
FUnePi YPYE GENEH TR tRTt Pk WesHésof Ll iricnopodpemall
data recorded in the oPLicaI disk 51, it is Eossible,
%9?9?&&90@15hp?b6ﬁBPPFt? %ﬁfQQﬂﬁﬁﬂOPnofdﬂbﬁﬁﬁP ofplue {in
whet her recording, i s recording by a appar at us of own
e P ap A HECHd Pty 16y THRR APt RS GR EAMD eP DaRRSTER:
12 It. IS possible to I.ckly_ determ ne. whet her an
s 2 A ERePOF e bt U B HEET GRae SptEgatTon
isk.9l last, i.s .an .a ratus._of own nodel .or_an .
At A AR e R RRE A% TaBYEe T T 18 pilinhe o
tQ Le t high.speed (co red. with tinme_for
S gqae%ﬂ{]%% 39 t%C‘I‘%esc dﬁrﬁgedé %gg%rt léle rgielsspcercjtnil\rllgl SRR ce%%e ,to

. af Of i eathlQIl;%%net erm&eo%erreco%.qlcrg é,IIE]I g.n Lt11|:t|v %1&% é? gv?nji_a

whether “retording is redording by an appara

s[%g{%%fggi £HC0L AL O, ¢ 4 Q&i%%?ﬂﬁ‘kg%ﬁ?é cl%ﬁgt&eimg lrh'ash

nce it 1s possi O quicC earn

: ffu%%%@h% &Qnespa{scpe]cﬂggthe basis of a part of the data recorded
in the optical disk 51, it is possible to reduce a probability
of error in judgment on whether recording is recording by-an
apparatus of own model or recording by an apparatus of another
model.
f0125]

It is possible ‘EO quickly determine whether an apparatus
that recorded data in the loaded optical disk 51 last i.s an
apparatus of own model or an apparatus of another model.
Moreover, it is possible to learn at high speed (compared with
time for sequentially checking data of the respective titles),
for each predetermined recording unit ({(title), whether
recording is recording by an apparatus of own model or recording
by an apparatus of another model.

[0126]

Since it is possible to quickly learn whether recording
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is recording by an apparatus of own nodel or recording
by an apparatus of another nodel, it is possible to
reduce entire recognition tine at the time when the
optical disk 51 is |oaded. [0127] According to the
reduction of time for recognizing the optical dede1472
51, for exanple, it is possible to reduce tine

required until start of reproduction or recording

after the disk is inserted in the recording and
reproduction apparatus 1. Therefore, operability of
thESFRESERT MY afd2PRpFdHutiGfg ovappadek ¢ reeapdbed by an

E%gproved. 0128] Summaries of the exanples described
GFE TP e O e i Sd MRErdw. 1T 04D FO AT PRt ek G rkAd e
re rodﬁcin%fapparatus,l, after recordigg of data in

L95E IGPLE AN EeSKE 51 it MEorhA et e opiicar diskedl s loaded.
ﬁf gjssing in step S17 in Fig. 4), when renoval of the
oﬂ?i al disk 51 is instructed (YES in step S15 in Fig.

0 ST ILhenoR05 45, BEnelat ol on, Lhe RSl
U400 AN Lok L0 L 102 FOIRAIL D
ERILE 08 RS, HlokeBon i 0 SRECLLLE- BRI £ or0hne
ABSOLE 0er AR 3 SO0 S
1qatfhé¥¥¥5¥%9eobgggygif%@t4¥3é%é §Q§€%§Z§g and reproducing
apparatus 1 can be improved.

[0128]

Summaries of the examples described above are described
below.
[0129]

In the recording and reproducing apparatus 1, after
recording of data in the optical disk 51 is completed (after
the processing in step 'S17 in Fig. 4), when removal of the
optical disk 51 is instructed (YES in step S15 in Fig. 4), a
discrimination code is generated on the basis of data of the
management table TV-and data of the VMGI of the VMG and recorded
in the free zone of the management table TV area of the optical
disk 51 to remove the optical disk 51. As a specific example
of the generation of the discrimination code, the recording

and reproducing apparatus 1 generates a discrimination code

by calculating a hash value of a data sequence including the
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data of the managenent table TV and the data of the

VM3 of the VMG of the optical disk 51. Wen the

optical disk 51 with the data recorded therein is

| oaded in the recording and reproducing apparatus 1

again (e.g., YESin step S12 in Fig. 4), the S05p1472

recordi ng and reproduci ng apparatus 1 judges, on the

basis of the data of the managenent table TV area of

the optical disk 51, whether an apparatus recorded

data in the | oaded optical disk 51 last is an

FFarcdt EeorepireReltabdrefvVsard the Maga gf the VMGT of

%Pecifically, the recordi ng and reproduci ng apparat us

e IMERatss PhHH Farkeobf Fhenddieopbyoeh@dsk 51 with
di ng the data of the managenent table TV and the

i I
it £ THEI QTS WG ST leptiial rRfiiisy wed

caupu ate a "discriqinatlon code'". \Wen the . .
HSEOH A Hat PRI idte ! 29RER ol -&-ed TRAGR IfEeP S12 in Fig.
‘gisgﬁinlnqgi.n codg recorded in the managenent table

v aréa of Ji%élgoﬁfl cHFPIR 'Y BBPAEFHeS vi H998gcHPn the

ther e cor di and reproducing apparatus. 1
o F -
st R O DS A TR el G Sech1 e amig=?
dinthe o %I L. disk 51 last is an apparatus of o
ﬁbgél.’[%'§8 *Fn2fhfEPRR3EYS | 1°TY & tatthearrgded

qL.gcqiding Aand reproduci ng apparatus 1 S dt

%ﬂg garecor%lng a% l%e8?9%%%?%@1§£6§?8F55mﬁugfe@%%ﬁ%884
ﬂp%i.SQWﬂ1%§é@--m§E_ n,.the free.zone of the .
rrana?emsn)t tabl e J%}Car eé)’of & SRR S PEdpcing
a&%&§5t5§09r@%ﬁguﬁﬁeggsgl%%sgd%%ﬁhéogépQ%%esJﬁggégéuence
edition processing) and the optical "disk 51 7s
ineIRMeHy BhPB2PIFL4(2 management table TV and the data of
the VMGI of the VMG of the optical disk 51 to calculate a
“discrimination code’”. When the “discrimination code’”
calculated and the discrimination code recorded in the
management table TV area of the optical disk 51 coincide with
each other, the recording and reproducing apparatus 1 judges
that an apparatus that wrote (or edited) data in the optical
disk 51 last is an apparatus of own model.
[0130]

In this case, it is assumed that, after the recording
and reproducing apparatus 1 (assumed to be a recording and
reproducing apparatus A) records the discrimination code in
the free zone of the management table TV area of the optical

disk 51 in first recording processing (deletion processing or

edition processing) and the optical disk 51 is removed, a
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recordi ng and reproduci ng appar atus of another nodel
(assunmed to be a recording and reproduci ng appar at us

B) does not rewite the free zone of the nmanagenent
table TV area (i.e., the discrimnation code and the
own nodel / anot her nodel information) in second so5p1472
recordi ng processing (deletion processing or edition
processing) . In this case, even if there is no

change in the area other than the data of the
managenent table TV of the managenent table TV area
rqeoFdinghand reprogHelng APPREALEY, o fcaRPERRE Nefe At ( dssawed
one of the managenent table TV and the VM3 change
t(ooh?f Fﬁ%omfaqggﬂ%ﬁtepﬁas}@wa@mﬁ@égs B)ofiPss PRE NEMTite

%ﬁgn or bo the managenent table TV and the VM3
rék% et %WHQP§Qﬁ?%ﬂ&|§ﬁQ edi%Sk aFPa slil-Gadedhe

ordln duci n ppar at
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VMGI change). Therefore, when the optical disk 51 is loaded
in the recording and reproducing apparatus 1 (the recording
and reproducing apparatus A) again, in the recording and
reproducing apparatus 1 (the recording and reproducing
apparatus A), the “discrimination code’” calculated from the
management table TV and the VMGI of the opticai disk 51 at the
point when the optical disk 51 is removed from the recording
and reproducing apparatus B (the discrimination code
calculated in step $55) and the discrimination code recorded
in the free zone of the management table TV area (the
discrimination code read out in step S53) are different.
Therefore, the recording and reproducing apparatus 1 (the
recording and reproducing apparatus A) judges that an apparatus

that recorded data in this optical disk 51 last is an apparatus
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of another nodel. [0131] In the recording and
reproduci ng apparatus B that is constituted to update
contents of the nanagenent table TV of the optica
di sk 51, contents of the nmanagenent table TV change
when addition, deletion, edition, and the |ike ofositar?
is applied to the optical disk 51. Therefore, in this
enbodi ment, it is possible to prevent accidental
coi nci dence (m sjudgnent) of discrimnation codes by

neratlng a discrimnation code on the basis of

S ToMOofRe: management table TV and the VM3 on

@%@B VD video format and recording the discrimnation
2 [0132] For exanple, it is assumed that the
recording.and re rodu0|ng appar atus B of anot her

nodel ‘Pewrft ESCYHE TS 8% HFETOGNCiRE ARpRtfEENE ttdifite 15

e discrim on code and the own

ARG e AL PR ST [ hP TS Sedgngabte B of
e
ﬁM g@&ltgénthgeigﬁkgdlqgjqu reprod ;tng ipparatu

e recor répro
Th
TR S e P%%ﬁ%ﬁéil%gde“aﬁeref%ref %%E: e—%.r%ao gﬁ&m,
d
SR PN SERRLAINE iSOG, i giomenc

o&eegéQkﬂﬁln£&H£P%§g@%oggl§§é§¥é¥]¥gn% 899c££%¥§§¥§%d“%ode

apparatus 1 (the
on the basis of contents of the management table TV and the

VMGI on the DVD video format and recording the discrimination
code.
[0132]

For example, it is assumed that the recording and
reproducing apparatus B of another model rewrites the free zone
of the management table TV area {(i.e., the discrimination code
and the own model/another model information) in the second
recording processing (deletion processing or edition
- processing). In this case, the discrimination code written
by the recording and reproducing apparatus 1 (the recording
and reproducing apparatus A) in the first recording processing
is lost. Therefore, when the optical disk 51 is loaded in the
recording and reproducing apparatus 1 (the recording and
reproducing apparatus A) égain after the second recording

processing, the recording and reproducing apparatus 1 (the
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recordi ng and reproduci ng apparatus A) judges that the

di scrimnation code is not present (No in step S52 in
Fig. 8 and judges that data was recorded in the

| oaded optical disk 51 by an apparatus of another

nodel last (step S59). [0133] Wien the recordi ngs@geh472
reproduci ng apparatus Bis a recording and

reproduci ng apparatus that is adapted not to update
contents of the managenent table TV, the nmanagenent

table TV is not present on the optical disk 51 or the

ﬁﬂﬁ&@éﬁﬁnﬁ”“taE?@rQQ”?%P%oPPHpH%ﬁ%% ahd Jelgss cbheentthe
t the.tinmg when the optical disk 51 is renoved from

‘ta é:rrlé‘&BF‘Btﬂ@ e PR odFEsREt afrariat B5eR S(5t2hé1‘1 Fig. 8)

re nd roduci ng apparatus A) . Wen
arPéth 8 %ttﬂt dé@?\/"’?% %ﬁﬁorﬁﬁgsé%tt%l%ﬁédop@tje%l disk

i I dge that dat
LB, Buephetdetont anothirinede L ah G ssapnc ) o

@ﬂ% Lher nodel (step S51). Even when the recording and
pr&du0|ng apparatus B does not update t he

t TV t dat e
by ¢ REPRCHR G R "gZBrnEJSLrapﬁ@dugﬁagr appa-acit B 5

t d I f
ST E ?wi%ﬁ;‘é Ut o
f th
RS crene CETe Ty SRNEehf, 1 f i ¢ ﬂgé[gaﬁ@ﬁteﬁ‘;‘?nt
ttaBQerﬁF_% %'o%%):r.aégdentr SR t?l%uc%ﬁ%aq_ k)ut e man]ag;ement

recordi ng and reproduci ng appa a Fahi s (P&
tJaH@geT\tTh?st Hat g sée&eg ctoPt ppt t?éldbep }%ﬁs%hen

an appar at us Po anot nﬁ%%l st é T
'the optical disk 51 1is removed from the recording and
reproducing apparatus 1 (the recording and reproducing
apparatus A). When the management table TV is not present on
the optical disk 51, it is possible to easily judge that data
was recorded in the optical disk 51 by an apparatus of another
model (step S51). Even when the recording and reproducing
apparatus B does not update the management table TV, contents
of the VMGI is updated by the recording and reproducing
apparatus B. Therefore, thé discrimination code calculated
from the management table TV area and the VMGI and the
discrimination code recorded in the free zone of the management
table TV area are different. Consequently, the recording and
reproducing apparatus 1 (the recording and reproducing
apparatus A) can surely judge that data was recorded in the

optical disk 51 by an apparatus of another model last.
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[0134] When an apparatus that recorded data in the
optical disk 51, which was | oaded in the recording
and reproduci ng apparatus 1 (the recording and
reproduci ng apparatus A) again, last is a recording
and reproduci ng apparatus of another nodel (e.g.sos581e?2
recordi ng and reproduci ng apparatus B), the recording
and reproducing apparatus 1 performs processing for
determining, for each predeterm ned recording unit
such as a title or a chapter, whether recording is
}ding by an apparatus of own nodel or recording
by an_apparatus of another nodel (step S60 in Fig. 8)
Spe®PEREh PYPaFRELT Sb8EdigRp e Fepr dauehingrtical disk
$pparatus 1 checks, for each recording unit, whether
e"P 1 yAgi IRpdesi 10 (A. reeesrdre B P RgshwiagapRaratus
ﬁgﬂ nodel q$_ recorded Qy an appar at us of anot her '
G8F bSCEI Y PRg FRPEeIWtiéhAPBRT R RFD AN APEAn, last is
recorded in nagenent, i nformati on. For = exanple, the
3 EEOPETHYY 200 T OPr CULCI g B E LS E1= RHE MO b (0 -
recording.is recordi ng hy an apparatus of own node
R RCPRTRII, BBO CHRAUGARE TR (T Dby TRSEPPBE ABANT
_ h VIS, The own del /anot her nodel inforpation .
TSRIPERETRY WHATRERS ¢ SSGIATRY PEOTCeOm AGEHYF S Aning,
r.atu wn_nodel or _recordin by an appar at us
R B Br e BT e rbEEE, finhf et s T B TS
int 43..(Fi g, 1) bui.lt .in_the
Cﬁlng?}rtg%bn‘{hreo %err %ogdnldl g?:orre) é’&léilﬁgt%aP rERPAFSTES Rt own
e t,abl of .t tical di o1
[ ﬁ%tlhgzi i sc@ralﬁ%gn iagln;%/%%gégﬁlescgffd?ﬁ%&g?%énéjgglgngs & 580

i%l%ﬁd.nfﬁig' QE%S%%%%%&Z%, the recording and reproducing
apparatus 1 checks, for each recording unit, whether the
recording unit was recorded by an apparatus of own model or
recorded by an apparatus of another model by referring to a
streamor information recorded in management information. For
examplé, the recording and reproducing apparatus 1 checks
whether recording is recording by an apparatus of own model
with reference to the MARK_PCK (Fig. 3) described for each VTS.
-The own model/another model information indicating whether
-recording is recording by an apparatus of own model or recording
by an apparatus of another model for each recording unit is
stored (held) in the RAM 43 (Fig. 1) built in the
microcontroller-l4 and recorded in the free zone of the
management table TV area of the optical disk 51 in the

discrimination code recording processing (step S114 in Fig.
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14) . In this enbodi nent, the own nodel /anot her nodel
information is witten in the optical disk 51 at
timng of step 5114 in Fig. 14. However, the
invention is not limted to this. The own
nodel / anot her nodel information may be witten idpdde7o
optical disk 51 at the tine of update of the
managenent table TV (e.g., the processing in step S20
in Fig. 4). [0135] In this way, the own nodel/anot her
model information is recorded in the managenent table
) -ar ed ™ ofleiheempicfiment, dilscr pui natdded /endehe Thuwdel
even if recording by an apparatus of own nodel and
FEITditAgRbYs dRlbppaiatiuse eptanel Kisknpdek tiaHeampRedep
in the optical disk 51, if a recording and reproducing
Hofatafae - tifat PH¥TGrirethe degeatagn peoressing-ehse thds.
%g% apparatus of own nodel, it is possible to quickly
Thea P IR ROEBEBIAGTY B LPERRF IR h By awrapparatudhe
of,omq andfl or recording _by an apgaratus of anot her
Wodse i aF 194 BEOT RdMEnPt dRsRtenet it MeRRIYNIKE Fable
ﬁJon1conte€ts of the free zone o% t he managenent

ablPe 9TV 58€ (RIS iheR FhEPopt? cHt Hdidsk %51 i s
ﬂdqﬁg d after that. [0136] Wen the data of the

Zenent table TV and the data of the VM3

oo g A LS5 S0 e Sal R O e e on 1
BT LR R, SRR et P Bl PSR e
d\{'é’@'riﬁESaE%EPrc%%%‘?d 'I7h3uss,og€(]a'r4f7izf recording by an apparatus
of own model and recording by an apparatus of another model
are mixed in the optical disk 51, if a recording and reproducing
apparatus that performed recording processing last is an
apparatus of own model, it is possible to quickly learn whether
recording is recording by an apparatus of own model or recording
by an apparatus of another model in all recording units of the
optical disk 51 from contents of the free zone of the management
table TV at the time when the optical disk 51 is loaded after
that.
[0136]

When the data of the management table TV and the data
of the VMGI themselves are recorded in the free zone of the
management table TV area, a quantity of the data exceeds the

area of the free zone. However, since the data of the

management table TV and the data of the VMGI are compressed
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rather than being directly recorded, it is possible to
record conpressed data (the discrimnation code) in
the free zone of the managenent table TV area. [0137]
The recordi ng and reproduci ng apparatus 1 uses a hash
function programfor generation of a discrimnaté®piar2
code. Consequently, it is possible to include a
| arger amount of information in the discrimnation
code. For exanple, entire data recorded in the
optical disk 51 (data of the entire real time data
rEdGTIE Ry dedayp dbyedel saecasdedh dibj tetpassifde to record
cal cul ated by the hash function program In this way,
FIREESSFEsS TR Th6 %%%C%mlé%a&épnaqﬁs%ﬂt ipfthe\ffaemat 9 of

S a data sequence for which a discrimnation code is
1§5hgpﬁﬁgameﬁﬁu%?bl%Wﬁ¥waé&?tion is applied to the
ﬁg%igal disk 51 (e.g., recording after deletion), it

i H ssible to reduce a probability of accidental
coincgﬂgnce of .. di scrimnati on codes before the

edi ti OR° ant AT eRE EAPTPOICID PRBPrRES 1 uses a hash
éyﬁ%%ﬁggin%tignmcgde calculating unit 42 QaLcu%ates

"scrim RAPPOR™ coad EEPRP T HE Rasi f 4t SHtdgramede -

er functjon for..the _calcu aéion js not limted

BAEEn Py T OB SR POhTS Brld T4y St eof
GRIREESSLON nction,; the function be a .
lrever5|%#e.éb%%Feé§?%ﬁ% ﬁﬂ%ﬁﬁogncog?‘aEéFr?é@?ﬁ%ﬁﬁﬂ%?tlre
 GQAPEESH AN kY éoogjtiga*ie&iék‘%ﬁt (3aea R 9he 2 (e B2
used as Tong as functionsS Conpress an inpu s
t§gép:l:i%%% recording area) may be set as an object to be
calculated by the hash function program. In this way, it is
possible to set a larger amount of information as a data
sequence for which a discrimination code is generated. Thus,
when edition is applied to the optical disk 51 (e.g., recording
after deletion), it is possible to reduce a probability of
accidental coincidence of discrimination codes before the
edition and after the edition.

[0138]

The discrimination code calculating unit 42 calculates

a discrimination code using the hash function program.
However, a function for the calculation is not limited to this.
‘Although a hash function is an irreversible compression
function, the functionmay be a reversible compression function

or an irreversible compression function. Other function

programs may be used as long as functions compress an input
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val ue (the data sequence of the managenent table TV
and the VM3Jd) However, taking into account the fact
that a free area or a reserved area of an existing
format of the optical disk 51 is used, it is
desirable that a result of conpression is S05pP1472
fixed-length data. In other words, the discrimnation
code calculating unit 42 only has to calculate a
di scrimnation code by applying a function for
reducin% a data quantity to be smaller than that of
Hivg t(§hBedaha obyetancst ofatlel managenfaddt 4abipafv and the
changes every tine the data is recorded) . In this
ML) - bYout N Rgkanpriadet *eeswdd thantadtorheb adfree area
that changes every tinme the data is recorded in the
Bpfi EaFCHYSk P2 Phedn diXdEtiimenae et cddéheapeti @ali g sk
%ﬂLt 42 cal cul ates a discrimnation code indicating |
Yhdf PR8r etorifi Migsanableeprdltitng Wpatato@paession is
,ecorged dgtg in the optical disk 51. Thus, it is
FEETHPBIER kT yIPuagléem%f &heeddrar Ml aafdion code

B dat hP e eoY Paly e e caiRabStng He s Rotern Gode
o RBIAT o Fi APRALTON EoHe-cal SR MR RS tYe HoPe
ikt Shep ol sapeuenec) neluding: Lho. negerent
SIS RIS Ll Y, I,
o3 deifithg ¢ BERNIEL A LNe BRLI GO 0 U Brlac BhallBYs Redy
time the data is recorded in the optical disk 51, the
discrimination code calculating wunit 42 calculates a
discrimination code indicating that the recording and
reproducing apparatus 1 recorded data in the optical disk 51.
Thus, it is possible to easily judge whether a recording and
reproducing apparatus that recorded data in the optical disk
51 last is an apparatus of own model or an apparatus of another
model.

[0139]

An input value to the discrimination code calculating
unit 42 is not limited to the data sequence including the
management table TV and the VMGI. The input value may be a
data sequence including the management table TV, the VMGI, and

the own model/another model information, may be all data

recorded on the optical disk 51, ormay be a part of data recorded
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on the optical disk 51 different fromthe managenent
table TV and the VMd (specific information on the
optical disk 51). In this case, it is desirable that
data to be conpressed (for calculating a

di scrimnation code) is data on the optical disksgsxha72
t hat changes every tine recording, deletion, and
edition processing is perforned. It is desirable to
use a function (a conpression function) fromwhich a
different output value is obtained with respect to a
i fthererti¢alpdisyailudifforaot frogntsactrregemenpofaitle TV
in this enbodi nent, the hash function is used as a

Fi¢h &hicoMME Br ( Racifiist iiﬁéoamelt's@miQﬁ rrdiei onticabedisthisd) -
i s because, in general, probability of occurrence

19F thAS GRRSAM l\Vam@e@flrtahéeh@smt fdaret Forbe sonprédred i (for
a range of values that the output value can take and
qathuslaﬁc’a%laoFiéSC’F’ode”rale)Dpﬁ%? billsi €gtapngdy gehiarl disk
CO|nC|dence of output values for different inputs

¥t k& aﬁaﬁ%@%%%te‘&%| Liny seerideomdelphioppjand edition
enbodi nent) as %;se as gOSSIb|e to zero by using a

HRTECPoRIW T P r&?dran e Bt BrigarisaFaeisg & guncgion
functlon f hat. ou ééﬁ’ bits [014%% Waen
PhFEPRr o 06 pak e GREL PPt value
alu i S calcula g% ak OSSIb|e to restore
e T T T e g MR PR M b e
%hg%i determination is perforned by conparing hash
aIu s as discrimnation codes, it does not matter

even f:"}f:orgaggclpego{rfeur?pGoiSn%splfgzthis embodiment, the hash

function is used as a function for calculating a discrimination
code. This is because, in general, a probability of occurrence
of an output value of the hash function is uniform in a range
.of values Ithat the output value can take and it is possible
tobring possibility of accidental coincidence of output values
for different inputs {the management table TV and the VMGI in
this embodiment) as close as possible to zero by using a
function with a wide range of output values (e.g., a function
that outputs 128 bits).

[0141]

When information is compressed using a hash function (a
hash value is calculated), it is impossible to restore data
of the information. However, in the invention, since
determination is performed by comparing hash values as

discrimination codes, it does not matter even if data before
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calculation is not obtained fromdata after

conpression. [0142] Wen data is witten in the

optical disk 51 according to JP-A-2003-331563, a VMA

is not recorded in the optical disk 51 in sone cases.
However, in such cases, data substituting for dais9f,
the VM3 (e.g., NULL data) only has to be used. Even
in such a case, since a discrimnation code is
generated on the basis of the data recorded on the
optical disk 51, it 1is possible to reduce a
goricivdbitiphyiefnel sjhidgmedt fonmwhet herftarecomgirngsisn.
recordi ng by an apparatus of own nodel or recording
421 apparatus of another nodel. [0143] In this way,
according to the recording and reproduci ng apparatus

1 in Bhgn datq tisi yrposshbiv the japtgeawhet dlerSHataonddsy
recorded in a | oaded optical disk (a DvD) by an

Tpparan i3 -oBlbRé , saMéChdderotagerheded andirg orhdlcal disk
reproduci ng apparatus 1 (an apparatus of own nodel)
Ldh sHpuSasesr QIR AP $ach pssishl datd $Widrihuthag
user that the optical disk is a disk in which data
frds dpER or Bdd Y MSh dBpdr at WL ofdadidt RetY el to Heo1aap-

In the explanations of the exanples, the recording and
EVERr b TU Ry fifiPsraf iece 3 d6Fasngat el 9Th coRe bptaeggrated
digF 3}. _Fbgever, a recording mediumis not limted .
Fo PR BT Cal Tif detarecerder Poddirdrh§iAdli A Fuct adt
.a magneto-optical disk, a_ nenory _card, and a nenor

1§ P J??%eaggrea‘? CEayPIRPARI tY79T Syspyggpent on Whether

recording is recording by an apparatus of own model or recording
by an apparatus of another model.
[0143]

In this way, according to the recording and reproducing
apparatus 1 in Fig. 1, it is possible té judge whether data
was recorded in a loaded optical disk (a DVD) by an apparatus
of the same model as the recording and reproducing apparatus
1 (an apparatus of own model) last. Thué, for example, it 1is
possible to inform the user that the optical disk is a disk
in which data was recorded by an apparatus of another model.
[0144])

In the explanations of the examples, the recording and
reproducing apparatus 1 records data in the optical disk 51.
However, a recording medium is not limited to the optical disk
51. Other recording media such as a magneto-optical disk, a

memory card, and a memory stick (trademark) may be used.
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[0145] In the exanples, a discrimnation code is
recorded in a disk when the disk is renoved. However,
the discrimnation code nmay be recorded in the disk
every time recording processing (e.g., the processing
in step S17) is ended once even if the disk is §@dpg47o
removed. [0146] In this enbodi nent, the recording an
reproduci ng apparatus 1 that executes recording
processi ng and reproduction processing is explained.
However, a recording apparatus that executes only the
telddrldi ng processing and a reproduci ng apparatus that
executes only reproduction processing may be

separ anetlye proviglet, kndibhesinase;idrheodeedsr déagrded in
appar at us executes processing other than the
Pprdestiany therdidgpisduend o i nHfvgvex, (tdegdjsthignination
processing in step S18). The reproduci ng appar at us
©aeciR eBe preseadsdrign the Hésk eNanytthaeprocmstingpfaoressing
recording in Fig. 4 (e.g., the processing in steps
B8 SPBS RERFSBING [01978P 1517 s1al eedgbesics| even 1f the
cause hardware to execute the series of processing or
HaksdSsBPEWAPBOYRF execut e the series of processing.

In this case, the series of processing is executed by
lﬁlﬁéﬁsonal conputer 250 shown in Fig. 15. [0148] In

Fig. 15, .CPU 251 executes various kinds of )
proceggirﬁ§lf8 apppshimept, the recording and reproducing

apparatus 1 that executes recording processing and
reproduction processing is explained. However, a recording
apparatus that executes only the recording processing and a
- reproducing apparatus that executes only reproduction
processing may be separately provided. 1In this case, the
recording apparatus executes processing other than the
processing for reproduction in Fig. 4 (e.g., the processing
in step S18). The reproducing apparatus executes processing
other than the processing for recording in Fig. 4 (e.g., the
processing in steps 517, 820, and 821).

[0147]

It is also possible to cause hardware to execute the
series of processing or cause software to execute the series
of processing. 1In this case, the series of processing is
executed by a personal computer 250 shown in Fig. 15.
[0148]

InFig. 15, a CPU 251 executes various kinds of processing
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in accordance with prograns stored in a ROM 252 or
prograns | oaded in a RAM 253 froma storing unit 258.
Data and the like required by the CPU 251 in
executing the various kinds of processing are
appropriately stored in the RAM 253 as well. [0d¢Hq47>
The CPU 251, the Rom 252, and the RAM 253 are
connected to one another via an internal bus 254. An
i nput/output interface 255 is also connected to the
internal bus 254. [0150] An input unit 256 consisting
Bt ardeadisoardvith mopseamgr stohed| ikes RQMARSPI| @y programs
consisting of a CRT, an LCD, or the like, an output
pRdehEr «BAYi L3 Agowfa atepeakanicr2ithe Ppke,anal the like
storing unit 258 constituted by hard disk or the
19RE regnPYa theo fRUNLEAL FBneHArEt 2BY Eomstatinvsd Hiypdg of
modem a termnal adapter, or the |like are connected
RP97E ApAF £ RPARP L Loked vf AEeroB5in The BAMNLPS ct ivsd 1.
6@;5 259 perforns conmuni cati on processing via

4°dus net wor ks including a telephone line and a
CATV. g01 1] ,A.drive 261 is also connected to the
i nput FB6tPUt 2ont R KO 283, ARG &hGi RN 258 pERRAABISSted
i:mediumZ7 consi,sting . of a magnetic di sk, an optjca
K LHEGITS oL ptdta AL S em Tondtiot P Hemtput
Qr_ the li is appropriately nmpunted  on the drive
s SR R R RS R T e S AR T
[gggiﬁn1271 isinstalled in the storing unit 258 as 79

Pl472

An input unit 256 consisting of a keyboard, a mouse, or
the like, a display consisting of a CRT, an LCD, or the like,
an output unit 257 consisting of a speaker or the like, a storing
unit 258 constituted by hard disk or the 1like, and a
communication unit 259 constituted by a modem, a terminal

adapter, or the like are connected to the input/output

interface 255, The communication wunit 259 performs

communication processing via various networks including a
telephone line and a CATV.
{0151]

A drive 261 is also connected to the input/output
interface 255 as required. A removable medium 271 consisting
of a magnetic disk, an optical disk, a magneto-optical disk,
a semiconductor memory, or the like is appropriately mounted
on the drive 261. A computer program read out from the

removable medium 271 is installed in the storing unit 258 as
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required. [0152] Wen the personal conputer 250 causes
software to execute the series of processing, a
program constituting the software is installed froma
network or a recording nedium [0153] As shown in Fig.
15, this recording mediumis not only constitutesdyg,
a package nedi um consi sting of the renovable nedium
271 having a programrecorded therein that is
di stributed separately fromthe conputer in order to
provide the user with the program but al so
rshsittiedut ed by a hard disk including the ROM 252 or
the storing unit 258 having the program recorded
tHexdin that is provided to the user in a state in
which the hard disk is built in an apparatus body in
advan¥en thgmssongli¢impuiiveci 3¢ carsonsofheass spexecute
descri bi ng computer prograns include not only
Broe8E¢ hG It PEECTSS igerf arpmapham epnetittrinasthe software
accordance with a described order but also processing
thatrsteligdcindy a metacak er arreeridinguarryuByen i f

8F geing necessarily processed in tines series.
#)fé ] I'n this specification, the systemrepresents an

entire apparatus_constituted by plural apparatuses. 80
SOSPlﬁ%Zﬁ%i“H’i e F39a #%c&Pd?n@g%‘blﬁ%ﬂr%& GSOEHAt 1§ ¥ @8 ly

Jun%%gtgeég'AJ]éapackage medium consisting of the removable
medium 271 having a program recorded therein that is
distributed separately frbm the computer in order to provide
the user with the program but also constituted by a hard disk
including the ROM 252 or the storing unit 258 having the program
recorded therein that is provided to the user in a state in
which the hard disk is built in an apparatus body in advance.
[0154]

In this specification, the steps describing computer
programs include not only processing that is performed in time
series in accordance with a described order but also processing
that is executed in parallel or individually even if not being
necessarily processed in times series.

[0155]

In this specification, the system represents an entire

apparatus constituted by plural apparatuses.
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recordabl e recordi ng nmedium the recordi ng apparat us
characterized by conprising: recording neans that
records the first data in the recording medi unm
generating neans that generates, for each
predeterm ned recording unit, second data indicafdmg,
a nodel of the own apparatus; and cal cul ati ng neans
that applies a predeterm ned function to third data,
which is included in the first data recorded in the
recordi ng nmedi um by the recordi ng neans and changes
every tinme the first dat@ldissrecorded in the
recordi ng medi um by the recording neans, to thereby
kal cuPatrecerdiser iapppatiton tbde rendr@atfngsthdatahen a
recording apparatus recorded the first data in the
Feroi@ag negicerfinad maditat tblee r ecocdidipgreaarsparatus
further records the discrimnation code cal cul ated by
teraciradradi hy aeeriisings third data, and the second
data generated by the generating nmeans in the
r ecor APRGEAERY uitFaRs BhabcsraP¥ds aphar Atust adebrdilng the
to claim1l1,  characterized in that the cal cul ating
HRSoTSipg| BEELEBS t he dlscr|n1nat|on code by applying
a function for reducing an anount of data to be
smal | §FREHAN T hBERP rtdla&aﬁ%n%?tt% £PF r@chdarefetprmined
S05P1472 3. .A recordi ng apparatus according to claim

2CorBhRP bbbt 2BBCPRY t%ﬂ?%ﬁﬂtéﬁﬂaﬁ1ﬁ§dﬁéaﬁ§ the own

Sagulates, the

calculating means that applies a predetermined function
to third data, which is included in the first data recorded
in the recoxrding medium by the recording means and changes every
time the first data is recorded in the recording medium by the
recording means, to thereby calculate a discrimination code
indicating that the recording apparatus recorded the first data
in the recording medium, and in that

the recording means further records the discrimination
code calculated by the calculating means, the third data, and
the second data generated by the generating means in the
recording medium.
2. A recording apparatus according to claim 1,
characterized in that the calculating means calculates the
discrimination code by applying a funcfion for reducing an
amount of data to be smaller than the third data to the third

data.
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di scrimnation code by applying a hash function to the
third data. 4. A recording apparatus according to
claim1, characterized in that the third data
includes at |east data recorded only by the recording

apparatus. 5. A recording apparatus according toggltgi g,
4, characterized in that the third data includes data

for managing a program area of the recordi ng nedi um
and control data for the recording nedium 6. A
recordi ng apparatus according to claim1,

Thar adt er Feeerding hatppdmmtsecondcdatdigenetat edlhymt he,

enerating neans includes, for each predeterm ned
?k&ﬁcdiwze@nilﬂ, tHat athedfabtuaf irfgatnene cetonthitas the
was performed by an apparatus of the nodel of the
FITrid g tipparade Pranaplintng 4 mdisbafimgttdratot hiee third
recordi ng was perforned by an apparatus of a nodel
H%F-erent fromthe recordi ng apparatus. 7. A recording
pparatus according to claim1, characterized in that
he c&l cufeR9G7Y Wear”PREatWSat eacedidingi sck9 ni saeion 1,
ode by appl,ying the funection to the second data and
T Ahierd2adt 20 Whtcirhsr Ehpaftdatr ined ubesset dhgast glata
A recording nethod for a recordi ng apparatus that
1e506F 88 PP?gt PYathe ingcerfdeer aabrEatetor di ng medi um

5tshe recor di ng .met hod characterized by conprising: 82
505P1472 T I 9r e ABPGEAGUST e P GIOHEEST ditrRy t RE3ERr st

ata in_.the .recordj di.u
C aracterlzeglnt.atkﬁgtggrddgtaincludesdatafornmnaging

a program area of the recording medium and control data for
the recording medium.

6. A  recording apparatus according to claim 1,
characterized in that the second data generated by the
generating means includes, for each predetermined recording
unit, data indicating that the recording was performed by an
apparatﬁs of the model of the recording apparatus and data
indicating that the recording was performed by an apparatus
of a model different from the recording apﬁaratus.

7. A  recording apparatus according to claim 1,

- characterized in that the calculating means calculates the

discrimination code by applying the function to the second data
and the third data, which are parts of the first data.

8. A recording method for a recording apparatus that records
first data in a recordable recording medium, the recording

method characterized by comprising:
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a generating step of generating, for each
predeterm ned recording unit, second data indicating
a nodel of the own apparatus; a calculating step of
appl ying a predeterm ned function to third data,
which is included in the first data recorded ingtbeiqa7o
recordi ng nmedi um by processing in the first recording
step and changes every tine the first data is recorded
in the recording nediumby the processing in the
first recording step, to thereby calculate a
di scridmtAZEF Rt e Thditemt PAgredeedite theeddrdtndata in
ﬁ@garatus_recorded the first data in the recording

i O @9ame@EUhd recordi ng step of further
recording the  discrimnpation code cal cul ated by the
pr oceSsP AP T3 S tRRIFUPERP R Si%p Lok e athPEadeiag Enined
and the secqond data generated by the processing in
{HEng, &ihg SEERPindrha FRCLFAFMY drdtdmh o e own
pro 2§g1tor recording first data in a recordable
recor Pﬁg medi um the program characterized by causing

a cogpggfg%fé%i%§Q%gte groce sin coqgggélng: a first, |
recor di NG step~of ¥etordi AP thed S Prist FriRedyHpction
LG PR IR SCORE DD, o1 0T BEDHRL ecd e
HOREOLL00.A PRl 0 BV S8 SOSELATR SRPRLAS  ahine
step and changes every time the first data is recorded in the
recording medium by the processing in the first recording step,
to thereby calculate a discrimination code indicating that the
recording apparatus recorded the first data in the recording
medium; and

a second recording step of further recording the
discrimination code calculated by the processing in the
calculating step, the third data, and the second data generated .
by the processing in the generating step in the recording
medium.
9. A program for recording first data in a recordable
recording medium, the program characterized by causing a
computer to execute processing comprising:

a first recording step of recording the first data in
the recording medium;

a generating step of generating, for each predetermined

recording unit, second data indicating a model of own
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to third data, which is included in the first data
recorded in the recording nedium by processing in the
first recording step and changes every time the first
data is recorded in the recording nmedium by the
processing in the first recording step, to thergbypis72
calculate a discrimnation code indicating that the
recordi ng apparatus recorded the first data in the
recording nedium and a second recording step of
further recording the discrimnation code cal cul ated
PPEIEYSrFocessing in the calculating step, the third
data, and the second data generated by the processing
in thé gRhetAtiny step afnaphby it arer s taradingm fupstign
reproduci ng apparatus that reproduces first data

Fd &jdr'ﬂﬁaa VREDR disng nrdradh 1 Here ddredudphy recorded

appar at us haracteri zed by conprising: readout neans
Pﬁ%er Jé%‘a%r%nﬂ‘?{ Mg R RERSSSaiRY Hedinfmfirgeceprprding
qgta iﬁgicatig$ a node] of a recordi ng apparatus that
Pert P Red FHEGT 8V AGY S hEDRI FLESTARES 5 tiReoreedr iR ige
i thj.,rd da t hat changes every tine data is
*—f%cgo&?é”]é‘a ey ?@8&&%&%&%%%ratfnerc&rdmg step,
' . nation,code indicating. the del . of the
(L ER LT R0 8 SPES oSGt SaiF LreLtar ik heh the

recordi appar at us

rdi di um the.second dat t he ird data,
L PRE bl I Mok SR80 BT o Hibecp oy ot
ﬁéﬁiﬁ&?r§hd84 S05P1472 data; cal cul ati ng neans t hat
calculates a second
a

second recorxding step of further recording the
discrimination code calculated by the processing in the
calculating step, the third data, and the second data dgenerated
- by the processing in the generating step in the recording
medium.
10. A reproducing apparatus that reproduces first data
recorded in a recording medium, the reproducing apparatus
characterized by comprising:
readout means that reads out, from the recording medium,
second data indicating a model of a recording apparatus that
performed recording of the first data in the recording medium,
third data that changes every time data is recorded in the
recording medium, and a first discrimination code indicating
the model of the recording apparatus that recorded the first
data in the recording medium, the second data, the third data,

and the first discrimination code being included in the first
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di scrim nation code indicating the nodel of the
recordi ng apparatus, which recorded the first data in
the recording nedium by applying a predetermn ned
function to the third data read out by the readout
means; and executing nmeans that executes predetesddpied,
processing using the second data when the second

di scrim nation code calculated by the calculating
nmeans and the first discrimnation code read out by

t he readout neans coincide with each other. 11. A
%adprioduci ng appar atus according to claim 10,
characterized in that the calculating neans cal cul ates
the §e&6RY2BIREri M9t on thede byadpplyiey a & unciscond
for reducing an amount of data to be smaller than the
HRcrdrdapkien £adet hnddcatima. the medelemriodis mpcording
apparatus according to claim1l, characterized in

AR AHE - cyPdGhat PRETFRANEh ¢ af i tatdata Her Wwcomtording
di scrim nati on code by applying a hash function to the
“teﬁjilﬁla‘fg%e( APP1Eing & Rp¢GRftitHg Ahhan et 1rn seddadihrd data
cl in]%Ob characterized in that the third data

ﬁ%%@ QUEsPE thedtadpittamerBEor#8d only by the recording
apparatus., 14. A reproduci ng apparatus according to .
ol ai 190Ut BH FRENE r{ Ad SFRCEHAE HiRESERFRAn et Oce3sing
i ncludes data f or nagi ng_ 85 S05P1472 a program area
uosflntghg%FeggfaPﬂgdﬁga | GAFARERE ORE T oM ki SeTgRTIatREn Code

c%§%859£gg ”Egi”@he calculating means and the first
discrimination code read out by the readout means coincide with
each other.

11. A reproducing apparatus according to claim 10,
characterized in that the calculating means calculates the
second discrimination code by applying a function for reducing
an amount of data to be smaller than the third data to the third
data.

12. A reproducing apparatus according to claim 11,
characterized in that the calculating means calculates the
second discrimination code by applying a hash function to the
third data.

13. A reproducing apparatus according to claim 10,
characterized in that the third data includes at least data
recorded only by the recording apparatus.

i4. A reproducing apparatus according to claim 13,

characterized in that the third data includes data for managing
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15. A reproduci ng apparatus according to claim 13,
characterized in that the cal cul ati ng neans cal cul at es
the second discrimnation code by applying the
function to the second data and the third data. 16. A
reproduci ng nmethod for a reproducing apparatus tBgépi47>
reproduces first data recorded in a recordi ng nedi um
the reproducing nethod characterized by conprising: a
readout step of reading out, fromthe recording
medi um second data indicating a nodel of a recording
AP ErAYs atrkat of perd sreved diegomdiligm gfind kentirp$t datad afor
in the reqording medium third data that changes
BRrerspqarddndaradiwnr ecorded in the recording medium
and a first discrimnation code indicating the nodel
bt- thé r éebrafngiepparRar tirat acceotied the féksim 13,
data in the recording nmedium the second data, the
tharafrt@siged andthal §he stalrwl@atimonaepnns coteubuian the
included in.the first data; a calculating step of

I3

WS PR LRIRRbHR Cis QY MPPAYied Ebelelwhel ket itey the
t he npdel of the recaording apparatus, which recorded
AR %gFadﬁPé the tHd e dGtdiing nedium by applying a
fgpde ermned function to_the third data read out b
prroce§st G- TR THE P@&BSGtf%Fe%;r%HﬁTQEﬁlﬁﬁgéE@¢¥Ef%ﬁeﬁgat
RSN, 2RECIELe IR RLOBE0R M0 P00 LS
STk AL pLeRoseng 19 L0 e g oul ot

pr oceg%:ie%%oh@ s?the% crnf%gggtinato%, from the recording medium,
second data indicating a model of a recording apparatus that
performed recording of the first data in the recording medium,
third data that changes every time data is recorded in the
recording medium, and a first discrimination code indicating -
the model of the recording apparatus that recorded the first
data in the recording medium, the second data, the third data,
and the first discrimination code being included in the first
data;

a calculating step of calculating a second
discrimination code indicating the model of the recording
apparatus, which recorded the first data in the recording
medium, by applying a predetermined function to the third data
read out by processing in the readout step; and

an executing step of executing predetermined processing

using the second data when the second discrimination code
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coincide with each other. 17. A program for

reproducing first data recorded in a recording

medi um the program characterized by causing a

conmputer to execute processing conprising: a readout
step of reading out, fromthe recording medium ¢g5p7475
second data indicating a nodel of a recording

apparatus that performed recording of the first data
in the recording medium third data that changes

every tinme data is recorded in the recording nedium
@ld-ud attied sty dirsces simatinothe edecubat ag shgp drltetheddlrst
of the recording apparatus that recorded the first
distcar imAnthion exoiedr egyd wedi knprobes stopid tdat agatibet step
third data, and the first discrimnation code being
daigladdedvwibhtémcH igtdter.data; a cal cul ating step of

cal culating a second discrimnation code indicating
the mbderogtanhdoregeprdidgcinppaiastusdanhi checpeded ded a
the first data in the recording nedium by applying a
IHcedet g ninged uiy néheopriog rehe chiiredtdatzed r bad ceusiby a
processing in the readout step; and an executing step
GRPEkEE uEP REPFEde REOTieedngr oeesiTig g tusi ng t he

second data when the second discrimnation code

cal cuf &éd°BY ShetceSsraging ae kxdwethatiesg rdtap medd un,
the first discrimnation code read out by processin%
SeropAeddendadicetépy eaaEldel v tieceacAngt pepargms that

performed recording of the first data in the recording medium,
third data that changes every time data is recorded in the
recording medium, and a first discrimination code indicating
the model of the recording apparatus that recorded the first
data in the recording medium, the second data, the third data,
and the first discrimination code being included in the first
data;

a calculating step of calculating a second
discrimination code indicating the model of the recording
apparatus, which recorded the first data in the recording
medium, by applying a predetermined function to the third data
read out by processing in the readout step; and

an executing step of executing predetermined processing
using the second data when the second discrimination code
calculated by processing in the calculating step and the first
discrimination code read out by processing in the readout step

coincide with each other.
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