Description Recording Apparatus and Recording Method, Reproducing
Apparatus and Reproducing Method, and Program Technical Field [0001]
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 (Rigital:Versatile Disk) recording and
reproducing apparatuses such as a DVD recorder and a DVD video
camera of various models have been put on the market. [0003] For
example, a DVD recording and rer%ioducing apparatus that can record
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Technical Field

[6001]

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 o¢f own model.

Background Art
[0002]

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

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

{00047

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



However, formats of data to be recorded are different depending on
models of DVD recording and reproducing apparatuses. Thus, when data
is additionally recorded in a recordable DVD, in which data was recorded
by a DVD recording and reproducing apparatus of another model, using a
DVD recording and reproducing apparatus of a model different from the
Dischrsdele fofexamplavitis desired to cause a user to recognize that the
data was recorded by the apparatus of another model. However, there is

Prob LB bidfhin-that {ESdich to°judye® Wiisther the data already recorded

[00014)'2 the DVD was recorded by an apparatus of own model or recorded by
the apparatus of another model. [0006] Embodiments of the invention

make-itpossitledoreasily judge whether-data-was regorded in adecording ding
medium by an apparatus of own model. Means for solving the Problems

on mEBOA Actofdifg teadfirst aspectiof theindention, thereisiprevided Taus, when
recording apparatus that records first data in a recordable recording

data nigdiffi-theerbdingrapparstud thard@enzeatby: cSifiprisiny whéchrdiiga was

eans that re s the first.data in the recording,2 medium; generating
reco ot 1o B Bt TN LBy T Becqa mother

mode fata,indicating gymodel of fhe own appaiatus; and calgulating means that, g0 1

applies a predetermined function to third data, which is included in the
di ffdirstdatarecortedindad recordirg mediem by the reeetding means:adda user

changes every time the first data is recorded in the
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 or recorded by the apparatus of another model.
[0006]

Embodiments of the invention make it possible to easily judge

whether data was recorded in a recording medium by an apparatus of

own model.

Means for sclving the Problems
[0007]

According to a first aspect of the invention, there is provided
a recording apparatus that records first data in a recordable
recording medium, the recording apparatus characterized by comprising:

recording means that records the first data in the recording



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. [0008] The calculating 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
mefheans mayecalcatatethe diseriminatior: tcodesby @applyisg a hash funetich
to the third data. [0010] The third data may include at least data recorded
PrEAlt BYTHE PECERITG Apparatust f0GEACTHE FiFd dibs! R il de BT 1

for managing a program 3 area of the recarding medium, and contral data
ot F6Cordlfic? Miditin. 1B0151 i SEAT ol Geniated Bythe -

-rQRerating maansnay include. fareach pregetermined recording Ypit he

data indicating that the recording was performed by an apparatus of the
i model of the secording iapparatus anddlata indicating irat the recordinigng
was performed by an
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.
[06008]

The calculating 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



apparatus of a model different from the recording apparatus. [0013] 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] According to a second aspect of the invention, there is
provided a recording method for a recording apparatus that records first
area dafa inha recerdableecordingimedidm cthetretbrdiag meflood the recording
. characterized by comprising: a first recording step of recording the first
medifiain the recording medium; a generating step of generating, for each
{OOlﬂredetermined recording unit, second data indicating a model of the own
apparatus; a calculating step of applying a predetermined function to third

data, Whiehrg includeddndheditst datamecorded Jintheseerdingmedium 1 yde,
by processing in the first recording step and changes every time the first
for datahis recotdedinihedecording mediume iy thdad:prodessingtinithe fitsit  the
recording step, to thereby calculate a discrimination code indicating that
recoRfelactrdingAppartts TécardetPrhbirst data i thé'péardig Bheditprording

and a second recording step of further recording the discrimination code
SPPeAIchlated byatﬁ% 6?&%5%%% n?fﬁea%a%fﬁatjfnegf S gﬁ%ﬁev{ﬁ?rdpoeaﬁg?érﬁ%d by an

appaib€aecond, dajagensraied by the progessing in the gengraling.siep in the

recording medium. [0015] According to a third aspect of the invention,
[001Xhere is provided

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]

According to a second aspect of the invention, there is previded
& recording method for a recording apparatus that records first data
in a reccrdable recording medium, the recording method characterized
by 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 & 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 program for recording first data in a recordable recording medium, the

first 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
procegsparatusina ddleuldting step of applying apredetemmingd: febgtionatbcthirgce  a

data, which is included in the first data recorded in the recording medium
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the £A3LS feqardeq indle fesording nedim, 0 tePocesaNAInE st o orep
recording step, to thereby calculate a discrimination code indicating tha

of fhedeserding-apparatusdiecorded the first:data indherecording mediumy,  +ne
and a second recording step of further recording the discrimination code

proceaculatedhby tire processingnin thesgalculating: step] thia third dath, aimd second
the second data generated by the processing in the 5 generating step in

data {PRSEGTHRTY MEdin e [0BIansthedfirstasped, tHETREEaaRTs Fé6rdde  the

ig,the rec&)rding medium, the second data indicating a model of the own
reCordling mediunm, . . .
appa’rar%us IS denerated for each predetermined recording unit, the

[o015Qredetermined function is applied to the third data, which is included in
the first data recorded in the recording medium and changes every time
thacfirstdata isqesotded in thesecordingimediuvmpwherebylibes is provided
discrimination code indicating that the first data is recorded in the

a Progesfdingmedrmds talclilatd, dHd thediscriftratier todes ealclilatedredivn,

e third data, and the second_datgl gbenerated are further
the first program characterize y 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 apparatus; a calculating step of applving a predetermined
function to third data, which i1s included in the first data recorded
in the recerding medium by processing in the first recording step and
cﬁanges 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



recorded in the recording medium. [0017] According to a fourth aspect of
the invention, there is provided a reproducing apparatus that reproduces
first data recorded in a recording medium, the reproducing apparatus
characterized bycomprising: readout means that reads out, from the
recording medium, second data indicating a model of a recording
yene giparata$anat iperfernmedyecordingestitie-first data in the recording
medium, third data that changes every time data is recorded in the
E6016r1ecording medium, and a first discrimination code indicating the model of
the recording apparatus that recqorded the first data in tge ecordin ,
RO, e SecOah S, (e o At e TS ACAm ot 6687179
meciBging included;n the first data- calgulgting meansdhat calcylates a. .+ ys 45
second discrimination code indicating the model of the recording
gene @pparatis; which: recosded «the fiest datain-thewtecarding mediumrd¥eternined
applying a predetermined function to the third data read out by the
functrgzielol Aiedrs: hridbekBeutinig rdeans ahar@iedutes predbtesdingd the first
processing using the second data when the second discrimination code

data DRShaRs by the Chfculiig ks it te it didaRmatcT ehde Féa the

£1rstoUtfy the readqut means COJ’]%Cid pyith r%%g}(%%%{fn[%%@ume whereby the

calculating means may calculate the secon ination code by
discrapplying afupetienfas ieducing amamount of data 4@ he smallerdhandhen the

third data to the third
recording medium is calculated, and the discrimination code
calculated, the third data, and the second data generated are further
recorded in the recording medium.
[0017]

According to a fourth aspect of the invention, there is provided
a reproducing apparatus that reproduces first data recorded in a
recording medium, the reproducing apparatus characterized
bycomprising: readout means that reads out, from the recording
medium, second data indicating a model of a recording apparatus that
performed reccrding of the first data in the recording medium, third
data that changes every time data 1s 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;



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. 7 [0022] The calculating means may calculate the second
discrimination code by applying the function to the second data and the
third data. [0023] According to a fifth aspect of the invention, there is
cagrovided mereprotutihg thicthed forta reprociueing appardtusthation code
. reproduces first data recorded in a recording medium, the reproducing

InAetifd EhaRclet BY EoMpRSRGZATEtdori Stdpr rEhdmng bREFFAIRc
elbe deeauing.mediym, saeond data indieating. g made) g1a teceiding,
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apparatus that performed recor the first data Ih the recordi

pridediupnthirchdaia thatshangas-eveiy inmg datads £660Fded i thee adout
recording medium, and a first discrimination code indicating the model of

metheseconrdihg apparatusthatecorded tthe first:datatie the precdediagmined
medium, the second data, the third data, and the first

processing using the second data when the second discrimination

cede 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 smailer than the third data to the third
data.

[G012]

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 progran

area of the recording medium and control data for the recording

medium.



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
{002 ptedetermined processing using the second data when the second
discrimination code calculated by processing in the calculating step and

the firsEAISCHIATMARONTGIE rdadiout by  praesssifg inste rshddis stepgnation
code 9:9'”8”%‘9!“9 e%%he Oyﬁ%r't[ocgnz 41!(5‘ %%%rdé%%(t)%g Ség}jasggcégf tr{%ir data.
in enﬁgn, fhere s provided a program for repro ucmg?wst dta recorde
ro024n a recording medium, the program characterized by causing a computer
to execute processing comprising: a readout step of reading out, from the

recoreling medism, secend Hatadndisatinga mogdelofaecarding is provided
apparatus that performed recording of the first data in the recording

a  regiediuntbirdieldtathat charges every time datapisaretordedtingthe reproduces
recording medium, and a first discrimination code indicating the model of

Frs th& et ordiing Hpfphratiis that FECoTdEPtha Tt Bata ifithe réCsIdiiTg " metaod
charJBECIIR. N0 Gocond fala, (e g daia, ang e (s dlsetimnalion, C088, chne
n the wst% ta;

eing included i a calculating stéjp of calcu éﬁﬁg% sécon
reco-disggminaon-codedndicating: the medelkakthe, recording apparatys, recording

which recorded the first data in the recording medium, by applying a
appa predetéiminac:fuctiortothethirddate redid  duitdsy pracessing th¢heecording

readout step; and an executing step of
medium, third data that changes every time data is recorded in the
recording medium, and a first discrimination code indicating the
modgel ¢f 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



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. [0025] In the third aspect, the

coin&eeong dataindicating.a 9 model of a recording apparatus that performed
recording of the first data in the recording medium, the third data that

EOO2£01I11anges every time data is recorded in the recording medium, and the
first diserimination C&Q@cw%%wt%ef madel of fhe regarding ARPAMANYS o geq
that recorded the first data in the recording medium, which are included in

a prdhedirstrdatay eseseadioyt fromsthedecordinganediumn the seeendling medium,
discrimination code indicating the model of the recording apparatus that

the peesided the fiest@ate iritHey retvidiny medignpist ealcitatetbby applyingessing
the predetermined function to the third data read out, and the

CONP preddtérmingcr Hrotiessing i€ bxtated dsity the” S¥Lohd AR WABAhem e
secorfcopgtdiscrimination code cajgyiated gnd the fyﬁ%%%%g%aogzgéd]gs fhat

read out coincide with éach other. Advantages o
perfdecerdingta-embodiments of the invention; it isRossiblea: AYick play achird
recording medium. In particular, according to embodiment of the
data inVeation;litispessibile 1o quickly addteasilys determidedvhéthettata wasrding
. recorded in the recording medium by an apparatus of own model. Brief

medlqﬁeséﬁﬁﬁoﬁ(ﬁ%ﬁanﬁgﬁﬁEﬁ@ination 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 Dby processing in the
calculating step and the first discrimination code read out by
processing in the readout step coincide with each other.

[0025]

In the third aspect, the second data indicating a



[0027] Fig. 1 is a diagram showing an example of a constitution of a
recording and reproducing apparatus to which the invention is applied. 10
Fig. 2 is a diagram for explaining an example of a logical format of an
optical disk. Fig. 3 is a diagram for explaining MARK PCK. Fig. 4 is a
flowchart for explaining recording and reproduction processing in the
mode keedrding andadprodapirgr Apparatustinceigt drig. Sésamdiaggamfothe first
explaining an example of a simple constitution of a management table

data py Fife648 Sdikgrani ot eXplalifg Hats heftd i a ChfEnagementtabigry time

TV.area. Fi [ diagram.for explaining data recorded in the .
cata majf%;genrf%%?%gfg)fgﬂ}gareé g Sg%cgﬁ%%\?c%artnf%rgé%lainiﬁ&?udg%leent first

discPrecessingh farcewn medelangthermaodel fecording. kg -2 is adiagrai,a v - tus
for explaining a data sequence. Fig. 10 is a diagram for explaining

that gereratibniof ehdistrinsinatirt eoden Fighd 1 isadlowchartdet explainingch  are

. recording processing. Fig. 12 is a diagram for explaining own .

inelyggdeandther mbtlel ffofmaiiéh. Fignd39sta dingfarhlfer sxpraudinepowacium,

the g%%%%%agggggimination code indicating the model of the recording

apparatus that recorded the first data in the recording medium is
calculated 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 other.
Advantages of the Invention

[002¢6]

According to embodiments of the invention, it 1is possible to
quickly play a recording medium. In particular, according to
embodiment of the invention, it is possible to guickly 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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model information. Fig. 14 is a flowchart for explaining discrimination code
recording processing. 11 Fig. 15 is a diagram showing an example of a
constitution of a personal computer. Description of Reference Numerals
and Signs [0028] 1: Recording and reproducing apparatus, 11: Image
data inputting unit, 12: Sound data inputting unit, 13: Compression and
expansion processing unit, 14: Microcontroller, 15: Encoder, 16: RAM,
17: Header information processing unit, 18: Signal processing unit, 19:
RAM, 31: Image processing unit, 32: Sound processing unit, 33:
Multipexing priocessingoumit; #i: Ewrl modalarotheranpdel iffermational
generating unit, 42: Discrimination code calculating unit, 43: RAM, 51
ferptical Biska BedP Mol fot afrying out the Invention [0029] Embodiments

of the jnvention will be hereinafter explained with reference tg the
drawirg<S [00301Fi§, 116 SH1Bck AagriaF SHOWiNG A eRafiple of a

constipfign of a recarding and.reprodicing-apRarafls. & 1o Wich g ang
invention'is applied. [0031] This recording and reproducing apparatus 1 is,
rigrr edamplea portakie sddeo recordes and ts>adapied d6.dbe capableicing
apparatus in Fig. 1.
- 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 expiaining judgment processing
for own model/another model recording.
Fig. 9 is & 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 infeormation.
Fig. 13 is a diagram for explaining own model/another
model information.

Fig. 14 is a fiowchart for explaining discrimination code

recording processing.
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of recording an imaging result (image data) in an optical disk 51 serving
as a DVD (Digital Versatile Disk) . The optical disk 12 51 is a recordable
DVD. [0032) In Fig. 1, the recording and reproducing apparatus 1
includes an image data inputting unit 11, a sound data inputting unit 12, a
compression and expansion processing unit 13, a Microcontroller 14, an
encoder 15, a RAM (Random Access Memory) 16, a header information
processing unit 17, a signal processing unit 18, a RAM 19, an analog
front end unit 20, a motor amplifier unit 21, an optical head 22, a spindle
motorE 28 althread: rétor 241 ahdahroufpuedsitR5e[0033)aarthisi tution
recording and reproducing apparatus 1, the image data inputting unit 11
Q?eéeﬁ%@a‘?ﬂ?}bu?@?ﬁﬁ?%ge signal that is an imaging result obtained by

p&09%310) IMRUNGUNL, (6,0, GEDACharge CGaupled Device)) or an

image S|gnal inputted from an external apparatus,™su jects the image

[ §@da received to analog-to-digital conversion processing, and outputs
image data. For example, the image data inputting unit 11 outputs the
imagel dateetooan engoded 15 mncoutput anitrds ortamsimade  processiy a
unit 31 of the compression and expansion processing unit 13. The

I gtishbih Wivaling 4inif PUNEis e rékBitind “ehbtéproddéing appastdsn
|s ada}Pted tQ output a movin |ctur% (a vin Plcture C '

nsisting of
AUr SRS SPesy " SSSJfIﬁ%IC%UI‘e dccording 10 Contio QB itiegr’ 15

Eﬁgig&%ntf%ue@}xm, 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 carrying 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.

{00313

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

12



14. Consequently, in the image data inputting unit 11, image 13 data
formed by the moving picture and the still picture are selectively outputted
according to the control of the imaging unit by the microcontroller 14.
[0034] The sound data inputting unit 12 receives an input of a sound
signal acquired by a not-shown microphone or a sound signal inputted by
an external input, subjects the sound signal received to analog-to-digital
conversion processing, and outputs sound data. For example, the sound
data inputting unit 12 outputs the sound data to the encoder 15, the
S oututturit 25 Bral§o i processing unit 32 of the compression and
[§8<§§nsion processing unit 13. [0035] The compression and expansion
pr éssing unit 13 switches an operation on the basis of the control by

the mjcrogegtrolier 14,10 process dala 1o he recorded andipracess .daa |

to be reproduced. The compression and expansion processing unit 13
iauses aHAMdeta approprately store fdatai necessary L pIocessinging
Specifically, when the image data supplied from the image data inputting
uit 12 and therpuadsdata supbliedfrorithe sbunddata irputtiddg uhit.12

are recorded in the optical disk 51, the compression and expansion

M 50EESHhG UNHEER LOMpPeSRES e itmagd SREHER S aatHetishy!
e ISR T 0 RO SR WS 1 s
processing unit 18,. a RAM 19, an analcg front end unit 20, a
motor amplifier unit 21, an optical head 22, a'spindle motor
23, a thread motor 24, and an output wunit 25.

[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 cbtained 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, ¢r 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. Conseqguently, in the image data inputting unit 11, image

13



14 unit 13 outputs the data multiplexed to the header information
processing unit 17. On the other hand, when the data recorded in the
optical disk 51 is reproduced, the compression and expansion processing
unit 13 separates the data supplied from the header information
processing unit 17 into image data and the sound data using the RAM 16
in the same manner and, then, expands the image data and the sound
data and outputs the image data and the sound data expanded. The RAM
16 appropriately stores the data on the basis of the control by the

daEEmprédsion 2and ek pRAioNDrocEssiAg it 30036} Thebnipredsior:

nd exgadrﬂsionﬁgrocggsin unit 1§. includes the ima};gfeogr%%e%ﬂgg

.unit 31,
; tq. the .
5 %Cg&une 5rgce§s"|1ng eudnl §§?§né%gmﬁtlppe%(lﬁéxbrocessmg unit35eHe

unlPP34] Thedmage prosessingwiit 31 of the compression and expansion
processing unit 13 compresses, at the time of recording, the image data

{ osuaplied 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
imag& dat# a5 nhage datd Fortingre movilg protaes the ihage proeessing
unit 31 compresses the image data on the basis of the standard of MPEG

* AABUMGPRE EXGET EIBURY 22 OF e Bt fbrd RABAINRInfage
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received to analog-to-digital conversion processing, and
outputs sound data. For example, the sound data inputting unit
12 cutputs the sound data to the encoder 15, the cutput unit
25, or a sound processing unit 32 of the compression and
expansion processing unit 13.
£00351

The compression and expansion processing unit 13
switches an operation on the basis of the controel by the
micrcoccontroller 14 to process data to be recorded and process
data to be reproduced. The compressicn and expansion
processing unit 13 causes a RAM 16 to app;opriately 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 inputtingunit 12 are recorded
in the optical disk 51, the compression and expansion
processing unit 13 compresses the image data and the sound data
tsing the RAM 16 and multiplexes the image data and the sound

data. Thereafter, the compression and expansion processing
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of the standard of JPEG (Joint Photographic Expert Group) . The image
processing unit 31 expands, at the time of reproduction, image data
supplied from the multiplexing processing unit 33 according to a data
compression format (e.g., MPEG2 or JPEG) for the image data and
outputs the image data. [0038] The sound processing unit 32 of the
compression and expansion processing unit 13 compresses, at the time
of recording, sound data supplied from the sound data inputting unit 12
on the basis of a format such as MPEG, Dolby audio, or linear PCM and
urgutpuisdahersound datdaConversealy  he=sbundt peosessing UniF32mation
expands, at the time of reproduction, sound data supplied from the
PYpaftpidafgiErbeessing tmit3s atberdihgne a dat cohtprassiondemiged
,nfogcghee sound data and‘ﬁ outputs the sound data. [0039] The multiplexing
t

10 r6eEssTRG tRtt 336 the TompreSSiBA ARG BXparidibn pro®dssid thit 139
e HRIRGISH S e e 9% ‘ecording, image.data sypplied from the image, .,

processing unit 31 and sound data supplied from the sound processing
t henit S2a b tinae division sauliipdexiag ang supplias the image:datasard thes
sound data to the header information processing unit 17. Data obtained
thyy sabjettimgttheitriage data Rivd the souhtdatam® tiaendivisiod, then,
multiplexing is referred to as time-division-multiplexed data. Conversely,

SHARNEB itfftipleadtiy ProeedBmd-URiCSI RepitaR s nd hietineofhe image

data and the sound data expanded. The RAM 16 appropriately
stores the data on the basis of the control by the compression
and expansion processing unit 13.

[0036]

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

(00371}

The image processing unit 31 of the compression and
expansion processing unit I3 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. 1In 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
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reproduction, image data and sound data from time-division-multiplexed
data supplied from the header information processing unit 17 and
supplies the image data and the sound data to the image processing unit
31 and the sound processing unit 32, respectively. [0040] The encoder 15
compresses 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 outputted from the compression and expansion
processing unit 13 according to a predetermined format and outputs the
olint&Ges tatd ant tHe Stind dafdto Brréxerallabp &rares. tConseguentyi e
. in this recording and reproducing apparatus 1, it is possible to output

HRTONRGT ARTimating result ahtFE fshtodtictidiFréit RiHe BxRIR&IL N
ir@ﬁf@@g{%(% W) gg%l]tmemg%li@gzg incI:LEJgIes a dis I%y ugit33
ing i led from the it 'n§ dat

and a speaker for outputting image data suppli magde Jata

adaputingdinib 14 and sousddata supplied from the spund.gate, inputiipgc)
unit 12 or image data and sound data supplied from the compression and
faaxpamsionmprocedsing enid 18vw t@orisequentlimingthisirecording and
reproducing apparatus 1, itis possible to output an imaging result (i.e.,
lay an image and output sound) In other words, according to this 17

e o0 g I SEREA B RS LMY on ana
expansion processing unit 13 compresses, at the time of
recording, sound data supplied from the sound data inputting
unit 12 on the basis of a format such as MPEG, Dolby audio,
or linear PCM and outputs the sounddata. 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 muitiplexing 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 is referred to as

time-division-multiplexed data. Conversely, the
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[0042] The header information processing unit 17 receives, at the time of
recording, time-division-multiplexed data supplied from the compression
and expansion processing unit 13, adds header information peculiar to
the optical 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 data. The header information processing unit 17 generates
data such as a UDF (Universal Disk Format), a VMG (Video Manager) ,

and VTSI (Video Title Set Information) according to information from the
Mhictedditicier AECKHTE DUtButsithée data PR sigRal prdteddify Bilfia8ot

mTk}l:% Qeg%gro Iilnform%tion Qroceggip unita1n7 sepaé%tegaat th a}i{ne of om
r‘%pro Uction dnd the Tike; the fiéader information’added at thé “fime of

¢ fRcording from, data sypplied from ihe signalprocassipg, {nit38 anl 4 ge
outputs the header information to the compression and expansion

iroesssingnpit 43e Fherheaderinforaadomfp0eessingunitlyenosifiessthe
microcontroller 14 of the header information separated. The extended file

thg sfilentbtddefinéd byha DVBaidesformat-that i fobrhat starider dizethd
for this optical disk 51. For example, the extended file is a file of a still

PISIERTE 1R Fild Bdinpréssdf BRIME bASIof the standard of JPEG). 18

[C[Q%a%] The signal processing unit 18 generates, at the time of recording,
an efror correction code on the basis of the data

The encoder 1% compresses 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
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
tooutput(ﬁbnitor)anjﬁmgingresultandeareproduétionresult
to the external apparatus (not shown}.

[C041]

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 1s possible to output an imaging result (i.e., display an

image and output sound). In other words, according to this
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outputted (supplied) from the header information processing unit 17 using
the RAM 19 and adds this error correction code to the data outputted
from the header information processing unit 17. The signal processing
unit 18 executes processing such as scramble processing and 8/16
modulation and outputs a data sequence based on a result of the
processing to the analog front end unit 20 according to a serial data
sequence. On the other hand, conversely to the recording time, the signal
processing unit 18 subjects, at the time of reproduction, data outputted

L HE analog fropR EPANIR 20 tPBHEE6dRG Procedsint’ dBSEaHIIE T°

rocessing, and error correction Qrocessing and outputs a result of the

T Ptocedsifg 16 THE hegher Informatic

I0N processing unit 17. The signal

[ P5Q% ssing unit 18 subjects respective kinds of driving information for
spindle control, tracking control, focus control, and thread control
supplieddremsdhe micioeentiolienl 4 ie digital-teranalag 1cometsiones, at
processing to generate driving signals for these kinds of control and

tigutputdnite dAdingsigraiditodthe niotor ~aiiplifidrommingl LoDkt The data
analog front end unit 20 generates a light quantity control signal for a

SRR ISEh N HPEdIEREd TP TRE DPTRaR Y FERF B2 PRFGHTCH ik B+ ¢
SRR L e s Toe s oL nansa0,
(ivadiated fram-the,epticaliead 22 amtheptical diskit Atand the like
to the data on the basis of the control by the microcontroller
14, and outputs the data. The header information prcocessing
unit 17 generates data such as a UDF (Universal Disk Format),
a VMG (Video Manager), and VTSI (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 fromdata supplied from the signal processing
unit 18 and outputs the header information to the compression
and expansion processing unit 13. The header information
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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a fixed light quantity for reproduction by this light quantity control signal.
On the other hand, the analog front end unit 20 changes, at the time of
recording, a signal level of this light quantity control signal according to
output data from the signal processing unit 18. Consequently, the analog
front end unit 20 intermittently raises a light quantity of the laser beam
from the light quantity at the time of reproduction 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
ight reception of return light supplied from the optical head 22 and

execyles AfmereRIacessiNg QT y denalpts a.teprodyelion, signgy

a signal level'o changes according fo a pit row formed on the
rRPRIGH Qlisk 3. Thesanaleg fant send Anit-2Q gxesutes.sigoalRrosassing »

on this reproduction signal to output reproduction data, which is a binary
outentifieatiors reguiltiefthist reprodietibe signal itofihersighah processing. ng
unit 18. According to this arithmetic processing, the analog front end unit
ungy gehetafesda HaEKME! eriofaignafds fédtisSe R 61 SifnaP i thidlikecode
signal levels 20 of which change ac%ordgl to, a fracking. error amount and
£ . ! .
Oaﬁ‘;ltggu(si%I Sftof Aantount. %groou?pﬁ{lsethees% se%nﬁ%ft%%%trﬁﬁ:?o%ﬁt?&isesrlﬁ
ur@Geording 1¢ 2 digital sional, [QQ46I the, maton amplifier uait 21,41vess ; 5 g
according to the
such as scramble processing and 8/16 modulation and outputs
a data sequence based on a result of the processing to the analog
front end unit 20 according to a serial data sequence. On the
other hand, conversely 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
precessing, descramble precessing, and error correétion
processing and outputs 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
control, 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 motor
amplifier unit 21.
[0044]

The analcg front end unit 20 generates a light guantity

control signal for a laser beam irradiated from the optical
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various driving signals outputted from the signal processing unit 18,
mechanisms corresponding to the driving signals, respectively. The motor
amplifier unit 21 drives to rotate the spindle motor 23 and the thread
motor 24 according to the 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
hetodrgtatetheloptigat disk\58 &t la predetermimegdirctatipn spegd: Fhe:thrigad
motor 24 moves the optical head 22 in a radial direction of the optical disk
cont 1048} TheloptidalheHtF22 @nfitsd tasarbetin frofi a Seffficorfdudtbe

Jlaser bfuilt therein on the basis fIh% light quantity control siqrggl outputted

tipe reproduction =) uantit .Q a ar S am
ffom the anglogqron end unit 3n8 cohdénsesthis Tasér bé4dm on an

1 dpformation #ecording %';I%f@%% of the gpsisal fiskal via ap ppigetlens, 21
(not shown) . The optical head 22 leads a return light obtained from the

a ppHieal diskhslacoording nthe dradiatien b thisy lasersbeagnito @uant ity
predetermined light-receiving element via this object lens and outputs a

comisuitloflighntaécepliontdfethet light-recaivirighelemento thecarialogtrontl t

end unit 20. This object lens is adapted to be movable by an actuator
2Odﬁ&ﬁ?%§sf at the time of recording, a signal level of this

light quantity control signal according te output data from
the signal processing unit 18. Consegquently, the analog front
end unit 20 intermittently raises a light quantity of the laser
beam from the light quantity at the time of reproduction to
the light guantity at the time of recording according to the
cutput data from the signal processing unit 18.

[G045]

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
reproducticon 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 is a binary
identification result of this reproduction signal, to the
signal processing unit 18. According to this arithmetic
processing, the analeog front end unit 20 generates a tracking

error signal, a focus error signal, and the like, signal levels
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the driving signal for tracking control and the driving signal for focus
control. Consequently, the optical head 22 can perform tracking control
and focus control. Since the light quantity of the laser beam is
intermittently raised according to the 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

OTSYBAESsI e PMERICORIIE 14 BRE&IHRE Metrdidlis kig nef & focus

o rRIOCERRING by eXECHINg PIOcRReng Brograms nsiglied . s 18N,
and reproducing apparatus 1 in advance. For exampele,ltﬁe

14Micregentrglier-14 gxg%t?@atkjesv%;g&@_kinds of processing on the basis
of operation from a user obtained via a not-shown operation unit, various

[0sighals detected by the analog front end unit 20, and the like. In other
words, the microcontroller 14 generates driving information for tracking
22 cohtdl BAFEcEsEdAtidleaccordingad the reeRingearror Sigrml Bnd the
focus error, signal detected by the analog front end unit 20 and causes the

VaZilBup nfdcasshity ThEe b SBbat e dRRghRforiTaihlints anafsy 19
undignalgang,uipsl the, analog signal tn the m&tomgnpcl@fwgg zg'ic%rzals,

Consequently, the microcontroller 14 executes processing for tracking
reeRireliand focussentigk Jheamicrogortrolgrild detegts des to rotate
the spindle motor 23 and the thread motor 24 according to the
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.

(00471

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
gquantity 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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laser beam irradiation position according to the header information and
the like detected by the header information processing unit 17, generates
driving information for thread control from a result 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. [0050] The microcontroller 14 includes own model/another
model information generating unit 41, a discrimination code calculating
{umit 420and a RAN 48t itds pdssible o exchange edatarinsidgthebtained
microcontroller 14. The own model/another model information generating
LI AR eiRirafest i 2hch! ABRAFS H86oiding it ovis ifddetarpthenis
1@%%%%”5%@3“0%39@{%i@{{%@ tiﬂ] [ dlpaéing ,vvhetherlthe recordinqéunit
was recorded %)IIO a record}fng an reﬁoauanﬁ apparatds S otin dd f”(&
obgeRrding aRdJeprodusing apparatys,a manufagiyrer.and g 23 medel of .
which are the same as those of the recording and reproducing apparatus
1 ilgtor+recokded hy & tecarding anth deptadugingrappasatys.efiangther This
model (a recording and reproducing apparatus, a manufacturer of which
ohg fd shiies aks thdeofhe feedrdimy @Al Yeprotacingcapperatust & iarmhaby
model of which is different from that of the recording and reproducing

“Hppdratid'd 8r 4 8ot dihd ARA teProditing Appardths o Fiahitdchier of
f&ﬂ“@%éﬁ@ﬁggﬁﬁég¥?th%%%%%@d@%@???gthe optical head 22 can

perform tracking control and focus control. Since the light
quantity of the laser beam is intermittently raised according
to the light quantity control signal, temperature on the
information recording surface of the optical disk 51 is locally
raised to record desired data.
00491

The microcontroller 14 is a computer that controls
operations of the entire recording and reproducing apparatus
1. The microcontreller 14 executes various kinds of
processing. The microcontrollier 14 executes the various kinds
of processing by executing processing programs installed in
this recording and reproducing apparatus 1 :S;n advance. For
example, the microcontroller 14 executes the various kinds of
processing on the basis cf 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

microcontroller 14 generates driving information for tracking
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and reproducing apparatus 1) . In other words, the own model/another
model information is information indicating own model. Details of this own
model/another model information 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
COpdtat R hal 7686rdea data in B 8ptidd Bidkos I-hist is7arr Appératus of
.own model or an.apparatus of another mogdel. In other words, the
* |§8r|m%1§ti§hnec%é)§ ?ssaegord)eriﬁdﬁggﬁr%gc%ﬁgte t teer(gc%di%lr}:lge gﬁi&TOg front
ergRIRIUCINg ARPatalds 4 recowded data intheanticaldisk 54. Retailsf -+
the discrimination code will be described later . using Fig. 10. Data
thapptoprately regitimedkiny the icrocentrbter B4 imexecitingdhe patiots e
kinds of processing 24 are stored in the RAM 43. [0051] Fig. 2 is a
angiagrarmifear ekpldinidtEai e prerdfid fogficalnfdrnidt-of fhenastices olisky »
51 based on a DVD. videg format. According to this format, the

R oSS PELGaG Surfate TIAE bhtical HRECET idGechiSiedinfr ) ing
odrgadin. 4, Rata Zone. . apd & Leagout from an innermost side %&%@éog

side. Desired image data, sound data, and the like are recorde the
lddata 4on@n irradiation position according to the header

information and the like detected by the header information
processing unit 17, generates driving information for thread
control from a result 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 microcontreoller 14 executes processing for
spindle contrel in the same manner.

[0050])

The microcontroller 14 includes own model/another model
information generating unit 41, a discrimination code
calculating unit 42, and a RAM 43. It is possible to exchange
data inside the microcontroller 14. The own model/ancther
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 reccrding and reproducing apparatus of own model

(a recording and reproducing apparatus, a manufacturer and a

23



[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
moghahagémient ifformatiom: recording ared forsmandginysa filec asdordingtod
data recorded in the optical disk 51. Specifically, the guide information TE

FERIASHMERDN fotP fididting'an Eftird GrEA AFMNIRK tite ed&nded ik ignd

recorded. As described above, with.the guide information TE, a recordin
T e e Bl V. Rhore 58 EaLE
reyith dhe gvide ifermatian TE.H.s pessible. tojudge;whethek otsshown)
data included in the management table TV is recorded. A starting address
thand @fsizesare: cdefinidg [@053 ) the MM Glarpaiscaur arees far sgchraingde 1
information for managing a DVD. Information of TOC, which is
o i adehfeRt ThprATRESH P8t Fiatagih§ ehtitcipiage d tatended e ine

real time il%a recordin% are%,,is recorded in the VMG area. On thg other
SPRSTE THE UDF %red is A arca Eonedponding 18 Afiignd apparatus, a

manufacturer of which is different from that of the recording
and reproducing apparatus 1}. In other words, the own
model/another model information is information indicating own
model. Details of this own model/another model information
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 1s 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 other 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 reguired Dby the

micrccontroller 14 in executing the variocus kinds of processing
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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 area 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

AP S8A DT the eldended filé” and the like in the management table TV

[ (R An area not to be accessed in a DVD playback apparatus dedicated
for piayback (a DVD player) is allocated to the management table TV

area. Gontentssof thea anagemenidable, TN ppprepdaiely: chaagesyhea 1
addition, 26 deletion, edition, and the like are applied to the data in the

f cgptical diskt- @055 A ¢his Mankgement table TV ardal) Anvaréad(affremat .
zone) in which data can be freely recorded is provided other than the

AqfighddBmertt tabie TV itfHe invefitibh T8 diédrininatibfcgddae fors U face

otd%eérgi”'”%%lm dgl of the recording and; i éoéjgfei”% appargius 1 and.
own I'T'I(})3 el/another mo%]ell m?ormaftlon are recorded in %he’ free zone !

arRfoyideddn thismanagement table 1 area. dtherdiseriminatiop Godeig &,
code (data) indicating whether a recording and reproducing apparatus

Dethateerdrdede data, sound data, and the like are recorded in

the Data Zone.

- [0052]

The Data Zone is sectioned intoc 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 informaticn area, & 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 ares,
and the guide information T¥ 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 gulide informaticn TE is information for
managing an entire area in which the extended file is recorded.
As described above, with the guide informaticn TE, a recording

position is defined in a management table for RMA. More
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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 management table TV and VMGI
(of the VMG) on the DVD video format. 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
spinfarmatiar is, effactiverwbena disciintipation code rrecorded inhe sibie
discrimination code area is effective (i.e., a recording and reproducing
toappdestusithihrecordet data i thdasstical eliskisd |ast ishan mppasausof
own model) . The recording and reproducing apparatus 1 records data in

Cafee o¥odded St Gk 5P afd thEh Ariftdthe s iflinatich: toda e

dé nd the own model/another model information therein in order to indicate
that the recording and reproducing apparatus 1 itself recorded data.

[oGensequently, after the optical disk 51 is removed from the recording and
reproducing apparatus 1, when the optical disk 51 is loaded in the
recortiing &N¢ repeeducingrapparatusol again;itlismpossitiietajudge: for
whether data was recorded in this optical disk 51 by an apparatus of own

nafsHer By @hétihg therdisERdiaionodeFecordeddn thes nisfagesent

inttaoblg TV, arnegfgthe free i%neecgghg managergegt table Tc\ll grea)tcg the 1
opﬁcaal ik ltd'f%%?g g ire imade data recorded in'the rea

time data recording area, is recorded in the VMG area. On the
other hand, the UDF area 1s an area corresponding te a file
management system by a computer. Management information for
managing entire data recorded in the real time data recording
area according tc 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 area 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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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
deIMGMVOBY t(Mideo XDbjadt Sétifor MG Meriu)ecand a VMG BUPh the
Backup of VMGI) are arranged from a top side. Control information for
P4} eftiré**28video zone of a DVD is recorded in the VMGI. Information

{Or(%%tﬁ? to a menu for selecting a title is recorded in the VMGM VOBS.
Information coinciding with the VMGI is recorded in the VMGI BUP as a

backup, Iprbe ¥IS. YRl (Videe Tisle-$ef, Information). .a MTSM.YOBS..
(Video Object Set for the VTSM), A VTSTT VOBS (Video Object Set For

inTitiesdh a1 S) cand BV TSk BYPABackupdf MT $h @re @seanged-froghan
top side. One VTS corresponds to one title. Image data basedona

Lhip vt I MIPEG tT2lnisichYs adibakdatal iy eedorded ip tHesrTSTINOBS:
Recording positign information, which is management information for

cohankying thé Thageta el By thecadtaP thta JanBne s ing
ap é%5§3%12%')%¥&%%§t!§é§§5‘-9 Qlo¥eeg dafads recorded in the yTSM,
recorded in the free zone provided in this management table
TV area. The discrimination code is a code (data) indicating
whether a recording and reproducing apparatus that recorded
data in the optical disk 51 last is an apparatus of own model
cr an apparatus of another model. In this embodiment, the
discrimination cede is generated on the basis of data of the
management table TV and VMGI {(of the VMG) on the DVD video format.
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 & 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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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

1 cacassoart extendéidsfileds wedl, Omh¢he ottrértvand; contesringrtheaAriNG:
that is management 29 information for DVD playback, no information

ofifaelitothe BYfertRALHAISPERSHEC T thid WefF HitierPther g in in

ccesses_the optical disk 51 with the, computer, it is possible to_retrieye
o e L I SR R e PRRe i gl et

1 9pticaldisk Rl -with theQVD recryding-and repreducing, apparatuss itiss
possible to retrieve and reproduce a desired moving picture file with the
51VMGr drhevid B K fonm s hmanagenientg néorin atign of wideogdateprecordediin

the optical disk in association with a file management system of the

whegmpiditer. - it dtheél Rind thé Y M@ #6ress Manddememchifeinationnd

icture data recorded in the optical djsk 51 in association with

f ir
E R0 PO 2 7 FobrBaRtM TR arBRES TR RSP the T
s-iecarded fo make [ possikle, to, Sutely, pestorm weprggustion hased.on the

DVD video format
cwn model by checking the discrimination code recorded in the
management table TV area (the free zone of the management table
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 VIS (Video Title Set)
(hereinafter appropriately referred to as title) as a unit,
According to the extended file EF and the intermediate
management information DK, & 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 Cbject Set for VMG Menu), and a VMGI BUP (Backup of VMGI)

are arranged froma top side. Control information for anentire
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without affecting reproduction of a motion picture at all. [0059) 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 Management
Area) provided on an inner peripheral side of the Lead in. A procedure for
virgeordingén the epticabdisk Slecand BBareasti{RMAMEAd in TUDE, NV Gy
TE, VTS#l to #n (EF, DK), and lead out) other than the management table
refgepeatin Fige Uafe Basicalythe dnfet 43 thoseiRtRE Lytem Hescribed

vdRsIP-1-3003 331503, Thuls, defailed fépé%%%%% °-fsthree8r9:%‘?e‘3}‘ﬁenat£}9
theareas are omjl’[?ed. ?ﬁe DFOCG&JI’G or recordlng (J]'ata In the optlcal IS?(

v isgift liited tg the  system,desgribeeri JR-As2003,33136% apde  set
maybe other recording procedures. [0060] Recording and reproduction
Ir¥reeRa%INgrN the recordmgsandvepraducing appasatusol in kg viswll pea

explained with reference to a flowchart in Fig. 4. This processing is
VISt fitedohelY pdwercdn ofa ftieF supplytdftheliecordiiy andnd a VTSI

reproducing apparatus 1 is instructed bg the user (via a noé—shown
E“%béémsﬁuﬁnﬁfpV?SI) are arranged from a top side. One VTS

corresponds to one title. Image data based on a format of MPEG
2, which is actual data, is recorded in the VTSTT VOBS.
Recording position information, which is management
information 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 VISM VOBS is an
option. The VTSI BUP is a backup of the VISI. MARK PCK shown
in Fig. 3 is stored in the VTSM VOBS and the VISTT VOBS. A
title in Fig. 3 corresponds t¢ the VISTT VOBS in Fig. 2. Model
information for identifying a model of an apparatus that
recorded the title (VIS) 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).
(00581

Ceoncerning 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. Omn

the other hand, concerning the VMG that 1is management
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[0061] When the power-on of a power supply of the recording and
reproducing apparatus 1 is instructed by the user, in step S1l, the
recording and reproducing apparatus 1 turns on the power supply. In step
512, 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
, lgwtil the ,ogtica%l disléVSDl islins%rteg( (Ioadedg%n a nog-,shown l;’%dr'v of élgle
mre%](f)rrnﬁﬁé ah Perproduc%gaé/pﬁacrafusnf. ia ré’ﬁé‘{“}‘t.oln"élf §t%p 5, wifleri ™ ©
e-e-RaueE suonl isdumedkall (Rullidloun). he procesaibg,paceeds 1o
step 513. [0062] When it is judged in step S 2 that the optical disk 51 is
tHeaded,iinstepibiB, the mictocontiellersidbdives therthieads s0t0r 24 ta o
move the optical head 22 to an innermost periphery of the optical disk 51
reduyd avquires a eesuitoleprodiectioncof this inhermdst pEripher@hsicle-Yia
the signal processing unit 18 to thereby acquire management information
USREATPRT SrRCordirfPArd fepfbtitiction ofthe ditfcdl tisk §Fording and
Specifically, the microcontraller 14 acquires the result of reproduction on
FREAGTmasT BRfibheral side of (o opCa Bk SIVIA the Hgnal e

a R{OsesIn 18 1o thargby agquire ,datq afifhe MMG whgs the OPHahs

disk 51 has been subjected to finalize processing and acquire data of the
maRbenden theformation of video data recorded in the optical
disk in association with & file management system of the
computer. On the other hand, the VMG forms management
information for moving picture data recorded in the optical
disk 51 in association with the DVD recording and repreducing
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.
[0059]

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

Management Area) provided on an inner peripheral side of the

Lead in. A procedure for recording in the coptical disk 51 and
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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 acquire data of
the VTSIl and VTSTT VOBS of each VTS. 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 32 recording
argad reprotiuctivcbfithe dptical Yk 51 Fin theS proéésdifg iR step$13, 1RE
microcontroller 14 acquires data of the UDF in addition to the data of the
LG eI e Hef e e IRARSSERER: FTimratan BCE rbada
ar{Fig2); I raprodygtion gt thereal yme datadecoding afeadberipea in
microcontroller 14 also acquires this intermediate management
JeiforprtioreRKs €onsequernily, in aederitddnake dqessibleotasrepradued e
an extended file not defined by the DVD-video format from the optical
praisRBAr etheamitrddontrolier 4 isrgdapiéd tedlso abaire nvarragomentor
information for the extended file. The microcontroller 14 records and

reRQBe P Sefed 8f MahGeeht fftortialisn atqtitedh thistvsy th fite the
H I . . . . d .
s y@@‘gélngizetgéggih;egd [9 9 Q)?ﬂ —%2—??@%{5%% énagx%t%{% %I’&)e OJJEH’(I:(Q!C %e.e% o%% isng

moved to the inner periphera e optica 51 accor Ing to
prdiddng of the thread motor 24 by the microcontroller 14

[0060]

Recording and reproduction processing in the recording
and reproducing apparatus 1 in ¥ig. 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 $12, 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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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 sequentially
processed by the analog front end unit 20 and the microcontroller 14.
Processing of tracking control and focus control 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 33 unit 21.
Data recorded in the optical disk 51 is reproduced according to
drprecessingtofdhe eesuttiohlight: reception byuthiensignal proeessingiunit I8,
In the recording and reproducing apparatus 1, various kinds of
rejpforitation retorded 6r the ISR petipheraleside gtitle opticAldiRRG P EE
are acquired by the microcontroller 14 and held in a mem 0y built in the
(Oict5 O Biler T4 ScER MG T Seriss 6 5rocds&ing? Igro%:édures in
\adious kinds of reproduction processing are the same in the following
description. Thus, explanations of the procedures are appropriately
omittegh{0064] Insstrpiga4, the secardingand seprotlicipg Bpparatiskl 51
executes processing for determining own model/another model recording.
i sThis: protessing:isrpEdchssimg forjudgivie; onltherbakidufthe the thread
discrimination code (Fig. 2) recorded in the discrimination code area

mAfREtHeT &R AR atiis (RA et degedats ift the bpttd Hae51RaS R G ¥
o fa@%%raé‘fi or.ownymogel ot an apparatus of another mogel, Detalks oL tig,
processing
on this innermost peripheral side via the signal processing
unit 18 to thereby acquire management information reguired for
recording and reproduction of the optical disk 51.
Specifically, the microcontroller 14 acquires the result of
reproducticn 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 acquire 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 VISI and VISTT VOBS
of each VIS. 1In 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 acqguires

management infermation for the optical disk 51 required for
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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 515, the microcontroller 14 judges whether removal of the optical
disk 51 is instructed (by the user). Specifically, the microcontroller 14
judges whether discharge 34 (ejection) of the optical disk 51 is instructed
by the user. When it is judged in step S15 that removal of the optical disk
51 is instructed, the recording and reproduction processing proceeds to
step S20 described later. [0066] When it is judged in step S15 that_

r eFSTREVAIDI IRE opBBAP ARK S PTs At ihEfucb e retbiding'and I» the

re%oduction rocessinlg3pr%%eeds to step 5516' The mligirocontr.oll

erl
PTRfa8 Witether 7588 ding is mstructed by trﬁerl?slelr?rSpem ically, the fate

o£Migiocopipolier, 14 judges,whether recosding isdnstructedior reprodyction:
is instructed by the user via the not-shown operation unit. When recording

inisdpskdctede imsieatirtheireconding hod repraducticropraosessingr . 2)
proceeds to step 517. The recording and reproducing apparatus 1

i nexevptes retordingProtssing Dethilsof S Proceesift il peea, the

_described later with reference to Fig. 11, [0067] When jt is judged in ste
niGE8 A TEebIRG AGE ARGCIHF AR R HNEA tRAF Rk ont

i£§ormation DK. Consequently, in order to make it possible
to reproduce an extended file not defined by the DVD-video
format from the optical disk 51, the microcontroller 14 is
adapted to also acquire management information for the extended
file. The microcontroller 14 records and holds a series of
management information acquired in this way in the RAM 43 (Fig.
1.

[G063]

To explain more in detail, the optical head 22 is moved
to the inner peripheral side of the optical disk 51 aécording
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 sequentially processed by the analog front
end unit 20 and the microcontroller 14. Processingof tracking
control and focus control 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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instructed, the recording and reproduction processing proceeds to step
518. The recording and reproducing apparatus 1 executes reproduction
processing. Specifically, when the instruction for reproduction from the
user is an instruction for reproduction of a moving picture, the
microcontroller 14 controls an operation of the entire recording and
reproducing 35 apparatus 1 to reproduce a file of the moving picture, for
which reproduction is instructed, on the basis of the management
information (the management information acquired in step S13) stored in
urthe built-inpmemary {theiRAM 43 eFigs 1) c[0068] Spetifically; svhenithe=d
optical disk 51 is an optical disk subjected to the finalize processing, the
aqnicrdéontroierid detedtsa rdcording-pesilion of thé gorrespondingefileby
on the basis of the data of the VMG stored in the memory and instructs

thaspetila LiniRd et fori reprdtiuctibh-from this fdedrding posiisn. 214

Consequently, in the rec diQ,%and req{rog i@)gf apparatus 1, when
Rk P LB B ik S T et RS b e rage
or22HRENRHBS seek HRAQ &1 receiding msitign of atije desiteddy thguisesqd

according to driving of the thread motor 24 via the signal processing unit
byl & aadmthermotarcampliier 0dit 2Adntecbdrdance withdhg datalof the the

VMG. Moreover, in a state in which tracking control and focus control are
misErfeified aéesriinkto A restticidight récaptisis By the¥ptie AP RBEE 7Y -
P%g§é§§§§§ ésl}gtg}grg%% golgitr)%itshg fojpélgglo %%q:ggnl.spsr%q:ueesnstllarl)lg are the

same in the following description. Thus, explanations of the
procedures are appropriately omitted.
[0064]

In step 814, the recording and reproducihg apparatus 1
executes processing for determining own model/another model
recording. This processing is processing for judging, on the
basis of the discrimination ccde (Fig. 2) recorded in the
discrimination code area, whether an apparatué that recorded
data in the optical disk 51 last 1s 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 S15, the microcontroller 14 judges whether

remo%al of the optical disk 51 is instructed (by the user).

Specifically, the microcontroller 14 judges whether discharge

34



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. In 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 36 of light reception, is processed by the analog front
end unit 20 to generate reproduction data. This reproduction data is
subjected to decoding, deinterleave, and error correction processing by
the signal processing unit 18, The reproduction data subjected to the

( ee“r?é:rtcl&?éct‘i’& B?ﬁc@%?ﬁ&%i rpttted’ to e Hede? ?rffSﬂn}éﬁ ohfte use T
wrACessIng it L7, ’g‘rb%%de? is, removed and Jnformatgn.op, tbe headar g

notified to the microcontroller 14. Subsequently, the reproduction data Is
51inpdtted 4@ the eenPressionand-axpansion pregessingtnitnl3 @t ssing
separated into image data and sound data by the multiplexing processing
prmie88sThe imhge déid isireleasbafrohedata compression (expanded)
on the basis of the standard of MPEG by the image processing unit 31
[ % ftPdisplayed on the output unit 25 or outputted to the external apparatus

by the encoder. 15. On the other hangd, the sqund data is expanded py th
L B A8 A Sy 0

a Uit 23 or; Quipytted fo the exiainalapparaiusby; the enceder 13, 40069k,
On the other hand, when the optical disk 51 is an optical disk that has not
phesissubjgcteddadbe finalzeqrecessig, The microcontroller 14
judges whether recording is instructed by the user.
Specificaliy, the microcontroller 14 judges whether recording
is instructed or reproducticn is instructed by the user via
the not-shown operation unit. When recording is instructed
in step 515, the recording and reproduction processing proceeds
to step S517. The recording and reproducing apparatus 1
executes recording processing. Details of this processing
will be described later with reference teo Fig. 11.
{00671
When it is judged in step 816 that recording is not
instructed, that is, it is Jjudged that reproduction 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 reproduction from the user is an instruction.

for reproduction of a moving picture, the microcontroller 14

controls an operation of the entire recording and reproducing
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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 reproducing
apparatus 1 to perform reproduction from this recording position.
Consequently, reproduction processing is performed. This processing
continues to be executed until stop of the reproduction is instructed.
When stop of the reproduction is instructed by the user, the

aCIMCTOEBFtfolter 1ARsITibIS the tecorfing&rfic Yépro didhg apparatus i

end the ogerati,on of reproduction andttop%the_ repr d%(fltion.!loom Ont
L eRRCSthar hald Wheh The Fepretuctibn ihsrid8d by Cthe Usejenademen

inERIRGYGHaD af b gxiendeddie andthegptical diskal iyanopticyl disk)

subjected to the finalize processing, the microcontroller 14 detects,
stagearding mtherdataof the mdibrheldindhexmemery,a recording. position
of a file corresponding thereto and instructs the respective units of the
[ Ofeediding and reproducing apparatus 1 to perform reproduction from this
recording position. Moreover, when the reproduction instructed by the

user RHEPISdTAbHordre exh T fiftfdndihk optichl MsRH T a1k
LR Les e el e oo pesepa e
dedidednformation;and the intepnediate,managemedinding file on the
basis of the data of the VMG stored in the memory and instructs
respective units to perform reproduction from this recording
position. Conseqguently, in the r'ecording and reproducing
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 wvia 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 contrel and focus
contrcl are performed according to a result of light reception
by the optical head 22, the result of light reception by the
optical head 22 is 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. In 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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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 38 and reproducing apparatus 1 to
perform reproduction from this recording position. Consequently,
reproduction processing is performed. This processing continues to be
executed until stop of the reproduction is instructed. When stop of the
reproduction is instructed by the user, the microcontroller 14 controls the
recording and reproducing apparatus 1 to ends the operation of the

° LrdirddtictiBficatid stopsithe repiF6 8GR Y [DDP1FAREP the ProdessiAgiR: t

step S17 or after the processing in step 5;§féhe recording.and .
2 A rostasg serdor 220 Al D RO s deta 1o

sulbglges whetherpowerraff, is ipstrucied bydbe usgr V¥hen it is. judaed, that

power-off is not instructed by the user, the recording and reproduction

prRfOEEssing Betunns ol stepiSlbcanrd tiempraaessing.in step Sdbranddhecn
subsequent steps is repeated. [0072] When-removal of the disk is

dajpstrudied i step 6159 the ristording: and Yeprodirstivhspiogassingprut ted
proceeds to step 520. The microcontroller 14 records the management

Cotabe TUARAE Pt BidkiST. SPEGREAN Théticrotontrofiel £ 9&C0rtS
- reépf%gg%]g%mﬁ%@@n% TYHeldin hebyltinRAM 43 n,the, optical disk,
microcontroller 14. Subsequentiy, the reproduction data is
inputted to the compression and expansion processing unit 13
and separated into image data and sound data by the multiplexing
processing unit 33. The image data is released from data
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, cutputted 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 microcontreoller 14 detects, according to the management
table TV and a VTSI and a VITSTT VOBS of a title corresponding
thereto held in the memory, a recerding position of a file

corresponding thereto and instructs the respective units of
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In step 521, the recording and reproducing apparatus 1 execute
discrimination code recording processing. 39 Specifically, the recording
and reproducing apparatus 1 calculates a discrimination code indicating
that the recording and reproducing apparatus 1 recorded data in the
optical disk 51 and records the discrimination code as shown in Fig. 2. In
addition, the recording and reproducing apparatus 1 generates, for each
predetermined recording unit (a VTS unit in the case of this example),
own model/another model information indicating whether the recording
thunit wasgsecarded by@an appacatus of @wremedeh onan dpparatugpet form
another model and records the own model/another model information as
reghigrhi it Fig. 28 Cohselglentie Seeh s Sptick! 8igk-51 [sApaded s the-
recording and reproducing apparatus 1 e:’ﬁain, it is possible to execute the

TSRAGRRL bPocesdifG ISP ONA mblel/BRGHEFIESUel retdidingPAtordingtd

<dRE ARcessing i step.al4-Letals ;of this progessing will be desariped ;
later with reference to Fig. 14. [0074] In stép S22, the microcontroller 51

irRsiFueis anotshewns teading nechanrismdeudischRargedheropticatl disk Bk
Consequently, the optical disk 51 is discharged. After the processing in

tistep 522, théreodrdingant reproductioncprocessing: teturrsttorstepdS d2.d
and the processing in step S12 and the subsequent steps is repeated. In

reRREFWGIAS RRPPEESTEfG ahd EpoalELIGR PFELe<¥ing fs PEPBRAKISHAE

aﬁg“gtops the reproduction.
£0070]

On the other hand, when the reprcduction instructed by
the user is reproduction of an extended file and the optical
disk 51 is an optical disk subiected to the finalize processing,
the microcontroller 14 detects, according to the data of the
UDF held in the memcry, 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
microcontreller 14 detects, on the basis of the management
table TV, guide information, and the intermediate management
information DK correspending 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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the optical disk is loaded again. 40 [0075] When power-off is instructed in
step S19, the recording and reproduction processing proceeds to step
523. The microcontroller 14 executes power-off processing (processing
for building down the power supply) and ends the recording and
reproduction processing. [0076] An example of a constitution of data
recorded in the management table TV area (Fig. 2) will be explained.
[0077] The management table TV, the discrimination code, and the own

an_Blf‘\‘/}%‘?J@cE‘c%S'%%rn@za‘%% Information arg recorded in the ;managerpent table

area. Specifically, the management table TV'is recorded In the
red@r@gementtable JV area angibg: discriminationcodeapdibe Wi g is
model/another model information are recorded in the free zone of the
pemémagermentTtabie Ak Jives mamagentent talsle TV iscappreprately heldiih
the RAM 43 (Fig. 1) in the processing in Fig. 4 and updated in the
st ceSsiigin SRPFSIOCTRERisEFimR&tiorEsdé and o oP of the
mogglla@other.mogglsiggormatjgl%are ;{g)dated in ttgg discriminati%n C?S{'Sr

re%%or&ﬁgl&%cé53|ng In Sl‘t]ésf): S 3[’06 E@?g’is a iarﬁ%grﬁoscf%bvlﬁa an

148X3MPIe of acsimple constitytion ot e managamentable TY. Infige 3a s
the number of titles (the number of VTSSs), start point addresses of

the operation of the reproduction and stops the reproduction.

[0071]

After the processing in step 317 or after the processing
in step 818, the recording and reproduction processing proceeds -
to step S19. 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 515 and the processing in step S15
and the subsegquent steps is repeated.

{0072]

When removal of the disk is instructed in step 3515, the
recording and reproduction processing proceeds to step S20.
The microcontroller 14 records the management table TV in the
optical disk 51. 8pecifically, the microcontroller 14 reccrds
the management table TV held in the built-in RAM 43 in the
optical disk 51.

{0073]
In step SZ1, the recording and reproducing apparatus 1

execute discrimination code recording processing.
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41 respective VTSs, addresses of start points and end points of plural
chapters included in one title (addresses of start points and end points of
respective chapters) are included in the management table TV. In the
case of the example in Fig. 5, the number of titles (VTSs) is two and
addresses of star points of the respective titles are included in the
management table TV. The two titles are "VTS#1" and "VTS#2". In the
case of the example in Fig. 5, ten chapters are included in the VTS#1
and addresses of start points and end points of the respective ten
Spetfaptérsrarerincltided in $he fidmagefitht taDRF PV TWehty ERaptets are!

included in the VTS#2 and addresses of start paints _and end points of the
CRSRLENE N CHADIATS ar& eTdel T i AR herH TebTS T 19
anidesldeeo oS Kidaoh informallon sudhasa staing,addiaseohing: o
guide information area of the extended file are also included in the
simanagenent dable: TV Howevels the infosaation retndescrbed. 0079
Fig. 6 is a diagram showing an example of data held in the management
adabiel PV atde of the ridmoyraftee theorbootding yrrecessinglin step St7€n
Fig. 4 ends. [0080] In Fig. 6, a management table TV is recorded in the

Eodrer $br M fdlrfageifiént taibke TV The ferhaitfing ateddfthe aldy for °°
of‘“"’zfﬁ:‘?%m%”%é%g‘?eﬁ\{ s a free 29 %Zfl%f:r]?c?ti%%ce)mdgéﬁe disrrmintion,
code recording processing In step , the

indicating whether the recording unit was recorded by an
apparatus of own model or an apparatus of another model and
records the own model/ancther model information as shown in
Fig. 2. Consequently, when this optical disk 51 is locaded in
the recording and reproducing apparatus 1 again, it is possible
to execute the judgment processing for own model/another model
recording according to the processing in step Sid4. Details
of this processing will be described later with reference to
Fig. 14.

[6074]

In step 822, themicrocontroiler 51 instructs a not—-shown
loading mechanism to discharge the coptical disk 51.
Consequently, the optical disk 51 is discharged. After the
processing 1in step 822, the recording and reproduction
processing returns to step S12 and the processing in step S12
and the subsequent steps is repeated. 1In other words, the
recording and reproduction processing is put on standby until

the optical disk is loaded again.
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microcontroller 14 generates and records a discrimination code shown in
Fig. 7 on the basis of the management table TV and VMGI of a VMG in
Fig. 6 and records the own model/another model information (the own
model/another model information for each title) held in the built-in
memory (the RAM 43 in Fig. 1) . In this way, when removal of the optical
disk 51 is instructed (YES in step S15), the discrimination code and the
own model/another model information are recorded in the management
table TV area. [0081] Details of the judgment processing for own
LOfhbykl/another model recording in step S14 in Fig. 4 will be explained with

refergnce to.a flowchagt in, Fi%-s%JQQ%%h'%t%péf’]sze '1[‘11%0%8@%9%%@
! > t

14 judges whether a management table TV is present in the manageme
antablech\-area afdhe optical disk,\531. Fosexample the gnigpocentioller 4o
drives the thread motor 24 to move the optical head 22 to the innermost
niperipherycf the optical disk 52 anpdaequires aorestits of reproductier ving

the innermost peripheral side via the signal processing unit 18 to thereby
fopdye-wWhetiteFa fiah R ePtetittaBIe PTY isTBEordS ift ife iR AFdRK 314
In redclordiglg by the recording and reproducing apparatus 1, when data is

reﬁ)ﬁ&a%ﬁf’ a n%%%%sesrﬁntgble TV is also updated. Thus, when a

[o@ppgement table TV is not present, this means that a recording and 43
reproducing apparatus that performed recording processing for
An example of a constitution of data recorded in the

management table TV area (Fig. 2} will be explained.
(0077}

The management table TV, the discrimination ccde, 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
discriminatiorn c¢ode and the own model/another model
information are recorded in the free zone of the management
table TV. The management table TV is 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 ¢f the management table TV. In Fig. 5, the number

of titles (the number of VISs), start peint addresses of
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recording data in the optical disk 51 last is different from the recording
and reproducing apparatus 1 in Fig. 1. In other words, when a
management table TV is not present, it is judged that data was recorded
in the optical disk 51 by an apparatus of a model different from the
recording and reproducing apparatus 1 (an apparatus of another model).
[0083] When it is judged in step S5l that a management table TV is
present, the judgment processing proceeds to step 552. The
microcontroller 14 judges whether a discrimination code is preset in the
refapagerfettable FUHreasFor ekahisietaBoshidinan Fig 7, Whehte of
discrjmination code.is r%cord d in the mana%tement fable TV area, it is

PLiagdd SHARHE discHMTinAlGh cobe d bredant (Y ES) Whstthe Optical ©
pog.iﬁlé 2Lissemaved; frem the recording apdsepredycing ARParatys, £ as; ,

escribed concerning step S21 in Fig. 4, the discrimination code and the
t VR dnadekanaihesmedelinformation ate secardedria the amanagement .
table TV area. Thus, when a discrimination code is not present, it is
5 jutiedrthaban appatrdtibsahat F8Fermeéd tecording prodessingfopf star
recording data in the optical disk_51 last is an apparatus of a model
PodiftereRtfiong tﬁ@?@@&l‘%‘ﬂ‘(& Ehﬁlrﬁﬁré‘d"&ci"rf@f&b‘é%%t% FhoosdIvAERAE

ta‘%i%d%‘?' ‘”ﬁ%%%%ézﬁt{‘é‘i a discrimipatipn.code 4415 present, instep 953,
the microcontroller 1 reags out the discrimination code from the

ofMmanagement Lable d\yarea ok@hapters are included in the VTS#1

and addresses of start points and end points of the respective
ten chapters are included in the management table TV. Twenty
chapters are included in the VTS#2 and addresses of start points
and end points of the respective twenty chapters are included
in the management tablie TV, Besides, wvarious 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 is a diagram showing an example of data held in
the management table TV area of the memory after the recording
processing in step S17 in Fig. 4 ends.

[0080]

In Flg. &, 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 $21, the
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optical disk 51. In the case of the example in Fig. 7, the microcontroller 14
reads out the discrimination code from the area for the management table
TV. [0085] In step 554, the microcontroller 14 sets the management table
TV and a VMGI (see Fig. 9) in the VMG area of the optical disk 51 as a
continuous data sequence. Specifically, the microcontroller 14 sets the
management table TV in Fig. 7 and 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.d &
AL hEtd St e B B A e

snibgmanagement table TV. Howeveys the orderngyRe-ePRasite:(as/o8ga
as the order is decided in advance). [0086] In step 555, the discrimination
vieode ealculating unity 42 of thieraietecantrbbes 4 ealdalbies atiash maliel
of the data sequence generated in the processing in step S54 and sets
inthereshivalueths avdisorifiiatiorrebde mSpedificafly rasg Sowhan Figch
10, the discrimination code calculating unit 42 calculr%es a hash value Wn
e

|
ti4dgyidtPahash Fircidh plogranT B Ihg ddta%ssdilience Brmed by the
enp@nageme ttable TV and the VMG apd sefs arepulf of the calquation. 4

VM
; t
as a ‘discrimination” 45 code. As tklzle hash function, for example, a program

(v¥an MD (Mgssage Digeshb ia tised: hhghashfundion pregramrhasan
~ characteristic that the hash function program calculates a _
model/another model information are recorded in the management
table TV area.

[0081]

Details of the judgment processing for own model/another
model recording in step S14 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 tabile
TV is recorded in the optical disk 51. 1In 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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value that makes a hash value of data with an arbitrary data length to be
a fixed length (e.g., 128 bits) . The hash function program also has a
characteristic that it is impossible to calculate the inputted data sequence
(the data sequence obtained by combining the management table TV and
the VMGI) from a value calculated by the hash function program (a
characteristic of irreversibility) . Moreover, the hash function program has
a characteristic 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

r C?%%CI[QQJSZ% Lﬂoﬁtﬁpﬁﬁa the-migtocpptroliar d-judges ywpetherdbeng for

iscrimination code read out from the optical disk 51 in the processing in
r&tep $63and the {'discrimiaation £bde!'s Balculatesttinithedarb€essing iArcm

step S55 coincide with each other. The discrimination code read out from
t ihersptived iak B ¢ procesRihg i st 853lisiredordedwhelPid her

recording processing is performed b%the recordinlgeand repr%dtﬂ%in

"oibaratiet AFERRISAT We GHtical tisk 5% Temovad. 1h this ca gdaed

t?\{\éhcercl:ldgga is reqorded in the,optcal 9&%&5&?%@& rg@%ﬂj_”&r@@%pa ratus

reprocfucmg apparatus 1 of the same model as the recording and
o Feproducing apparatus-1 of thedast time, the:AGidisgriminatiar podducing

recorded in the optical disk 51 and the "discrimination code™ calculated in
athe peacessing imstepp $65tcuincideanith- Rach eiderl [0088]

[O0B3]

When it is judged in step 551 that a management table

TV is present, the judgment processing proceeds to step 552.
~ The microcontreller 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 521 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 gode
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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When it is judged in step S56 that the read-out discrimination code and
the calculated discrimination code' coincide with each other, the judgment
processing proceeds to step S57. The microcontroller 14 judges that an
apparatus of own model 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 icro%ontroller 14(}1L%dge§fggt erle own
[

i ] 4 t_th
L8 RodeifhbtheP middal Ttsfmation tecordad in the management table TV

a: 364 15; gifective apddeads.outtheown nodelancihermege] jnfgraation.
The microcontroller 14 reads out the own model/another model

opPiermationsftony for exammple dhedanamagameat taipe Vi areai dn Fig. Zhe
Consequently, it is possible to quickly obtain the own model/another

mimocebirforidtion ¥ér eash titk: 00D6] Oirf thelather hand, ¢itkn frige the

judged in step S51 that a management table TV is not present, when it is
anpyged in Sisp "SSP AL GisEAmbTatioh code is not present, or when it is

[0%7 iudged in step S56 that the read-out discrimination code and the
calculated discrimination code' do not coincide with each other, an

apparatus that perormes Hheiesoring Proeessing it the wpticah diskdht

last time is not the recording and reproducing apparatus 1 to which the
tapyentiondsdpplietbutsee Fig. 9) in the VMG area of the optical
disk 51 as a continucus data sequence. Specifically, the
microcontroller 14 sets the management table TV in Fig. 7 and
the VMGI of the VMG as a continuous data segquence 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 S55, the discrimination code calculating unit

42 of the microcontroller 14 calculates a hash value of the
data sequence generated in the processing in step S54 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 segquence formed by the management table TV and the

VMGI and sets a result of the calculation as a discrimination
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IS an apparatus of another model, the microcontroller 14 advances the
judgment processing to step S59. In step S59, the microcontroller 14
judges that this optical disk 51 is an optical disk in which data is recorded
by an apparatus of another model. For example, when data is recorded
by the recording and reproducing 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

coofaanother timodet)sin thersecond refording prpdessingpthesdiscriminationd
code and the own model/another model information are not updated.

(MEEFGHTh tHEORIG ] f e VMG is UPtatBa Sthefdarat bpthe rtahatemérit &
table TVis u dateqlor nothupqlate(g.dgpendi,n on a case. Theéref re

characteristic t. S nctl rogram caiculates a
when this optical GidR 515890860 i T recordﬁlg an reprodlcing

vaaRRAAINS 1{the apRaralus of,ewd medelaoqin-in he tird recarding . « o

processing, as a result of the recording performed by the apparatus of
1 ean@tharanadal fip:tbe seeenthrecorlingiprocessing, atirasiane pithe i on
management table TV and the VMGI is different from data after 48 the
prifrgrraeording grocessingendstThas the disdriminationicugessible to
calculated on the basis of the management table TV and the VMGI is

codiftBrett Frof the ‘dEGTHRThIOR Eode RBITEES in theDpficd Hisk B P
| obtpﬁif I8ty rgcording, pracessing. I this way., itis,nessible o quickly jugge,
whether an“apparatus {hat recorded data in the optical

from a wvalue calculated by the hash function program {a
characteristic of irreversibility). Moreover, the hash
function program has a characteristic that a probability of
occurrence of an output value of a hash function is uniform
in a range of values that the output wvalue can take.
{00873

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 S55 coincide with each
other. The discrimination-code read out from the optical disk
51 in the processing in step S53 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 I of the same model as the

recording and reproducing apparatus 1 of the last time, the
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disk 51 last time is an apparatus of own model or an apparatus of another
model. [0092] In step S60, the microcontroller 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, the microcontroller 14 holds information

indicatin Whethert e apparatus,is,an aratus of ow o or an
A B pparatus of another mbdsl for eacmlt@[?l% th8 %uﬁiﬁ #1 (r:[nllenr}l(oryJ (HERART

~q43dn big. b+ Afterdbeprocessingn siep 5989 5&@%9&9@3&‘?%%
step S60, the processing is finished. [0093] According to the processing

S5 leigi B¢ itde pessible: dotquickly judge whether the apparatus that
recorded data in the optical disk 51 last is an apparatus of own model or

[C8R 849 apparatus of another model. When the apparatus that recorded
data in the od%tlcal disk 51 last is an agg%gatus of own model, itis possible

to quitkRFjudde tHat ar HpPatatds of def %ﬁatﬁé?%rﬁéﬁ reEGRfING T
a1 RAERRINGIPL Sachpregietenined, iesordingd it oL oliae) disk 535
an apparatus of own model or an apparatus of another mo ctfj[ %94?
coincide with each other, the judgment processing proceeds to
step 357. The microcontrcoller 14 judges that an apparatus of
own model recorded data in the optical disk 51 last.

[0089]

In step 558, the microcontroller 14 reads out the own
model/another model information for each title from the
management table TV area. In cother words, since an apparatus
of own model recorded data in the optical disk 51 last, the
microcontrelier 14 judges that the own model/another model
information recorded in the management table TV area is
effective and reads cut the own model/another model information.
The microcontroller 14 reads ocut 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 851 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

477



Specifically, in the case of NO in the processing in step S51, step S52,
and step S56 in Fig. 8, since the apparatus that recorded data in the
optical disk 51 last is not an apparatus of own model, it is checked in the
processing in step S60 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 S51, S52, and 556, 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. Itis unnecessary to

TRk wWhethéthespparatus 1§ ahdisbatHlus o sl hodel BRafcde and
- PRIRANS of agoier-model freach prede %fg@ted recording unit, In
(0}

other words, since the processing in step S 6s Not have to be
otexacuted, iy possible to More-qyickiydudgs whether e 3pparatus; isian
apparatus of own model or an apparatus of another model for each
imretbrding tibita[0095} 50 Detaids of therrecardingprocessingdn stem $1dria
Fig. 4 will be explained with reference to a flowchart in Fig. 11. [0096] In
T REPVEL HAMRIBESH PO F 24T0dGB St hISe tHET $RE Lo okdifPPrcceb SiiG
isshggldabe finaljczed f?ﬁ the OQ:tg{:aI disdeq[. Faor example, the
microcortionar 14 judlyedNWhethér TiRafize procssdiy iRSREERMLEY the

ad¥SBIda the not-shown, opgratian unif, The finalize progessing is
processing for

In step 559, the microcontroller 14 judges that this
optical disk 51 is an optical disk in which data is recorded
by an apparatus of another model. For example, when data is
recorded by the recording and reproducing 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
own model} 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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completing the recording processing by updating the UDF, the VMG, the
lead in, the lead out, and the like in Fig. 2. [0097] When it is judged 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 S82, the microcontroller 14 controls
the respective units to convert the input data into recording data
according to a recording format. As a specific example, the
“hpicroeohirbller 14CoTifols the RbPisression andetpansion Provessinghe
unit 13ﬁgthe image processing unit 31 and the sound processing unit 3221@

b Compraksthdimags'data afid tFE 530RE d3th ahBSutiasithe fagd
naGaigand e soLnd daip tg fime, pl diyizion MUBICKIG T oo cne
microcontroller 14 controls the header information processing unit 17 to
diadd header idarmation fectlian torthe spjcel disk 815 header ipfarmpatiqn
of an extended file, and the like to the data. The microcontroller 14

recntedls the sigieal processify tihit 4 8ovapply, iaftercers igrker corrgationly
. code is added to the time-division-multiplexed data added with the
IURGEIEIS i Edv & BRICER Sy BRaericseiig Brockssing To the ded iina L

a1 14s way.{bg inpyt data is converted intg recording dafa. - paratus

hY

of another model.
[0082]

In step S60, the microcontroller 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 ancther model. In
thiscase,thendcrocontroller14dedsinfoxmationindicating
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 S58 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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[0099] In step 583, the microcontroller 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. In 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
apypdatesthermanagementtable TWirthe hnmanagementdable T\i-area-ak g
the optical disk 51 (Fig. 7). [0100) In step 585, the own model/another
dajpdel ibformaticre sgerdrakingluhit 21 66 the raiersconttolier 1 dupdatels 1,
the own model/another model information with respect to the built-in 52

L einBRE thE FAKP 49 Big Y1 5FBe mMiGbcBRreREPTA SiRcB e BAFE
thqmpdgg@@8@@4@9@@4@@{@5@93@g@sdg%%g &oggaggcﬁrerg%%ﬂ@ggdined
. _ . s

recording unit, this processing Is skippe en the ow el’another
re@0e@] information s et regerdeshyeti for the predeterminedIe6erdiR0own

unit. In this embodiment, the own model/another model information is
modpdated for eaphditlet un geherakl; teeardingiby an apparatus of own

model and recording by an apparatus of another model are not performed
[0%°dHe title, the own model/another model information is updated for each

pﬂe'Specificaliy, in the case of NO in the processing in step
551, step 552, and step $56 in Fig. 8, since the apparatus that
recorded data in the optical disk 51 last is not an apparatus
of ownmodel, it is checked in the processing in step S60 whether
the apparatus is an apparatus of own model or an apparatus of
another model for each predetermined recording unit (for each
VIS in this example). However, in the case of YES in all steps
551, 552, and 556, 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 560 does not have to be executed, it is
pessible to more guickly judge whether the apparatus is an
apparatus of own model or an apparatus of another model for

each recording unit.

[0095]
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[0101] In step 586, the microcontroller 14 judges, on the basis of
operation on the not-shown operation unit by the user, whether the
recording should be ended. When it is judged that the recording should
not be ended, the recording processing returns to step S82 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 jutfgett ihsste 586 it Bie FecoiIiNg SR GIY beerided, the'rédorting
rQcessing proceeds to step 587. The 53 microcontro]ler 14 executes end
¢ B ddebing T TG 6sE. WhEh 18 BATS BerebTi e Batbior - 111

[O@;@fding of a moving picture in the processing in step S82 and the
subsequent steps, in step S87, recording of actual data is completed,
whereby stagordmng, of-ad/ TS T MOBSErs completed angd & Vi B4R, ahe
VTSI, and VTSM VOBS are sequentially formed. Consequently,

- reragotding bEone 3SR s shmplatdr: Ihithislwagdirfthe tleeordingcadddisk

reproducing apparatus 1, when stop of the recordigg is instructed by the

>luser e s&fig&it procEBSing i tRE CBRTStEs&iN afd éxssfsionwhether
flrﬁr%%‘ﬁlgzi%'rﬁr cc)%'lfg%tsilé%rquitsh?_nlsis & AG.CoQllad.to be stopped by the. 1 oun
operation unit. The finalize processing 1s processing for
completing the recording processing by updating the UDF, the
VMG, the lead in, the lead out, and the like in Fig. 2.
{0697]

When it is Jjudged in step S$81 that the recording
processing should not be finalized, in step $82, the image data
inputting unit 11 and the sound data inputting unit 12 receives
an input of data te be recorded. For example, image data and
sound data captured by a not-shown imaging unit and a not~shoun
speaker are received.

{0098}

In step 882, the microcontroller 14 controls the
respective units to convert the input data inte 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 scund data to time
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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. In 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 VTSI

diBip RrfoRhed: @{Hfé'éaﬁently?ear’é% ]f(?tcé’éﬁé’f‘é%i ﬁ@ ¥hé ‘foI‘FcS'\’/ViF@‘\}'P’SFBF
a VTS.and VTSM VOBS is secured b ing.,The optical head 22 .
heacyelzr r%%rm&§:lOfl'ltﬁ)er%_éﬁSaln%tﬁg%%aﬁg\?gggmea%e1’_' 1n§ rmaticn

8
SeekKs Re areas o seécured earlier. Tnthis

pe®ifRs 224 the samedpanagemgntinformation is optpyttediiothesignal 4,
processing unit 18 and recorded in the optical disk 51. Consequently,

exaraaseof ther ¥ T Sirahd the MESMYQRBS aretfarmerh elnthe-recondingiand:
reproducing apparatus 1, image data formed by a moving picture is

Lirsportied for bhe title Gonsequentiying the ¥écdling arebreproddéing an
apparatus 1, when a file formed by a maving picture is recorded, the

erﬁ%ﬂagem%ﬁfﬁ&ﬁﬁgﬁon an&‘fﬁf file aré ?ecordéadia(e,gording% a DvD"e
ti}{kl'lg—egj_f%@%m%ufﬂEqr%dn vich managemeni information ba i?egrosn’

the VTSI, management information based on the VTSM VOBS, a and

inenpgemeptinternationhased epdheq/d b BLE coptrwiend higa. 1n
recording and reproducing apparatus 1, when recording of a

this way, the input data is converted intc recording data.

[0099]

In step 583, 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. Conseguently, 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. In 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 alsc updates the management table TV in the
management table TV area of the optical disk 51 (Fig. 7).
[0160]

In step 585, the own model/another model information

generating unit 41 of the microcontroller 14 updates the own

model/another medel information with respect to the built-in
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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 S82 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. Specifically, when the optical disk 51 is a virgin disk, image

ndlada formed Rya £8llpictute inputted-by. the image data inputting unit 11,
is compressed by the image processing 55 unit 31 of the compression

trancbexpansieh frooessingnunit13 iadeardingitorthe stapdarckef HEGeand
recorded. In the recording and reproducing apparatus 1, in the recording

PISTEE ReThgSSiciirec fitstnaraas 6f atUT S s Y78 VOBS iayped when
secured to eg{ord actual data, Qn the other hand, in the recordin%of a

RGBT G RS B 18Dt ar BFed WehirdY by prfdlini§ Setiaruatat
edormed by thestill pigture, is.recorded without secpring such areas, When

recording of the following still picture is instructed by the user, the

ovlievdeg shll pictuens seqordatbindheioptical disk-Rki Abe sa®e title.
manner. A recording position and the like of each file is recorded in the
Imusmeneevery timeitherregordingis performédhwn model and recording

by an apparatus of another model are not performed in one title,
the own model/another model information is updated for each
title.
[G101]

In step S86, the microcontroller 14 judges, on the basis
of operation on the not-shown operation unit by the user,
whether 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 882 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.

(01021}
When 1t is judged in step $86 that the recording should

be ended, the recording processing proceeds to step $S87. The
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[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 user, 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

mio{;h%rC tohr?tnr% m%\éing Eicéuteecgr&eersecgrded, the files. and management
iNformation are recorded inan order ot a8 “56 3ht% marhgehiéntcase:

wiRformation coriespanding dodha file. é\a{gC%d}ngéeE@éﬁﬂ%t%effiLE%gggﬁeg

the management information is switched according to an attribute o
pieherecorded {0305) Wi the recordipgsandLeproducing appataiussteps,

such intermediate management information DK (Fig. 2) is collected in the
11p| gt HilEP donthsusush recorfiedcmek inalsige mentc axpimaton ferhereby

managing the entire files is recorded. Then, individual information

TSadling Bp oditiohs XAGTild MBS 16TRE P iEIRUS reofdéd -
an%pd wgggd.\/%ggartigge adglre%se o&@iiinterrggdigé% management 1
din aréa on the inner per?prhseergflﬁae of’

iInformation DK'is recorde aﬁxe
rdheraptical disk Hleasyaide information. LE of an.extgnded file, A e

recording position information of the guide information TE
recording and reproducing apparatus 1, when stop of the
recording is instructed-by the user, the series of processing
in the compression and expansion processing unit 13 and the
like are controlled to be stopped by the microcontroller 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. In other
words, in the recording and reproducing apparatus 1, management
information is generated by the microcontroller 14 accoerding
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 VTSI 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 VI'SM VOBS secured earlier. 1In this area,
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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 57 microcontroller 14.
the oA g8uSHTA F6rexampret 8 pokeible toptovidetthe User With titlegal
and the like of movigg pictures and still pictures recorded in_the optical

PIGiSR B ACordiAg to andAStrutioR st ihe dSer WheRRha (br Mt -
cofepraduction,of a,mouing:pigiuresitis passible.to-raprafice AMQYing. 4.

picture file corresponding thereto according to the data of the VTS and
Inthed TEM VOBS Bndi rhappersamesesibe manrer , dassgbethaborsrmed

concerning the read-only optical disk. [0107] On the other hand, when it is
oY)l gt imstapt S8R that stheerarordingiprocessitg sheuld Berfardized tthe,

recording processing proceeds to step S88. The microcontroller 14

gleherates AUDFE aRA ANPes Sp@dicaRy ihEThicrotbiitdlidr 19 SappRes
by!"E anagementinirmation.agquiiee MeRLUE, ORISALAPH 3T 81E 1 on
basis oftg anagementtefbfale and

and the file are recorded accerding to a DVD video format that
is a format in which management information based on the VTSI,
management information based on the VITSM VOBS, a file, and
management information based on the VFSI 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.
[01031

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 subsegquent 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. Spegifically, 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

55



held in the built-in memory, 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. 58 [0108] In step S89, the microcontroller 14 controls the
unddspebtiod UM t6TBESRF e B D andithe VMG g @riérated il the opticaP

disk 51. The UDF and the VMG are_recorded in an _inner peripheral side
R R BT inThE oBIER R £ b F ool 1 AR BEAG but i Che

refOSMeth SFanrequently, this optical digk 51 is seffohe.playable;ina QYD,

player applicable only to the usual DVD format. After the processirig in
moSteRS & ot wafter the precessiag in siemS89 stheageording MoGessing re
ends. [0109] According to the processing in Fig. 11, data is recorded in
s ethiergpticad disk Sirand tHerawndabdel/afothéhmodeh dnformation held-ime

the RAM 43 built in the microcontroller 14 is appropriately updated. When
refRrLtRRding protéddihgPicfimdifedt R58 PobEbid to ettt BhticA disk?

seg%y%geby padding, actual data formed by the still picture

1s recorded without securing such areas. When recording of
the following still picture is instructed by the user, the
following still picture is recorded in the optical disk 51 in
the same manner. A recording positicn 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 user, management informaticon 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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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 S85 in Fig. 11 will be explained with reference to
Figs. 12 and 13. Fig. 12 shows a state in which no data is recorded in a
data area for the own model/another model information. [0111] 59 In the
DVD video format, it is possible to record ninety-nine titles (VTSs) on one
disk. An area with a 99-bit length is required to leave information
indicating whether recording is recording by an apparatus of own model

=il LCRIAING. Y 20 ARNAIRIA aLanolRer Mans, (repdh,otile thepdn The

ninety-nine-titles. Since 1 byte inc e examplein ﬁlg. 12,

re@d Aeaof ds-hesds prepared.<n Bigs 1R<anaeadara firstfitle referked
to as title #1) to an eighth title (referred to as title #8) is secured in a first

i srowi Anhard e forar dintly titte {refertedi to.as title £9) 1@ catsixteentttitteled .
geferred to as title #16) is secured in a second row. Similarly, an area for
[ 04 thdety-seventh title (referred to as title #97) to a ninety-ninth title

(referred t%nas title #9% S secu edina ttclilrteenth.row. Areas after the .
title #99 in the thirtéenth tow Are séas mvand edd p[?ﬁ‘ﬁjlfn [—lig. v

in@@?ﬁé&@%@@"ﬁﬂ%%E%%%E%dﬁﬁéé&ﬂ&tion DK (Fig. 2) is collected
in the plural files continuocusly recorded and management
information for managing the entire files is recorded. "hen,
individual information indicating top positions and file names
of the respective files is recorded and formed. A starting
address of 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]

Conseqguently, according to the recording and reproducing
apparatus 1 tha£ also supports such files other than a moviné
picture, it is possible to reproduce a file of a still picture.
In other words, when such an optical disk 51 is lcaded, in the
recording and repreoducing apparatus 1, not only the data of
the VTS and the VISM VOBS but also the intermediate management
information DK of a still picture file is reproduced from the
cptical 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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apparatus of own model, 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 model and recording by an apparatus of another model are
performed in a mixed state, if an apparatus that records data last is an
apparatus of own model, it is possible to quickly 60 learn, when the
optical disk is loaded after that, whether recording is recording by an

1 2PRATAIUS of owp model qr recgrding | by an, apparafus.of ﬁeq@c%@gﬁsw

all recording units from contents of the own model/another mo
t drfesnatientefdhes sranagrnentitabladVarea. {RE13F harexample; 40.ig.
12, it is assumed that the title #1 to the title #9 (the VTS #1 to the VTS #9
anig Figi2) apré ctecoeded svhertithé decdriingahd reprotiuting hpparatusihy
in Fig. 1 executes the recording processing in Fig. 11. In this case, the

Eoovitt moBETaHGthE? Tnotel iR MEREA gendRaifg thtt 4156pdatBS e Hivh

el ggggggother r’gogel information, stored ir%the RAM .z%l%c%ordin%t

9]
epetition of the procn[elsosgilnrl i ét%%u§§5 in F:ngs ff.s[ﬁ);_[ AS a're nfGiee

a Hevupdate; efthecown reodglanathen model: infounation 4pte;the title #9.
as shown in Fig. 13, flags (1) indicating that recording was performed by
dadgr appatatUsTef ewnd the VISM VOBS in a manner same as the manner
described above concerning the read-only optical disk.

[0107]

On the other hand, when it is judged in step S81 that
the recording processing sheould be finalized, the recording
processing proceeds to step $88. The microcontroller 14
generates a UDF and a VMG. S8pecifically, the microcontroller
14 supplies the management information acquired from the
optical disk 51 on the basis of the management table TV and
held in the built-~inmenory, 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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model are stored in storage areas corresponding to the title #1 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 61 apparatus of another
model is provided for each of the titles. However, the invention is not
limited to this. The flag indicating whether recording is recording by an
apparatus of own model or recording by an apparatus of another model
EdE%% be provided for each predetermined recording unit. [0116] Details of
the d%scrimination code recording processing in step S21 in Fig. 4 will be

explaingd withgeference to,a flqwehar inFigq34 01171 In step S111, the,

discrimination code calculating unit 42 of the microcontroller 14 reads a
raAEd andea mdnagernepttablel TY effastiverat thabpot Theerated in

discrimination code calculating unit 42 of the microcontroller 14 reads the
thaviesntoFehe YMG iR Fig. Bland) Bér erdniple, théGatasoftheandndgément
. table TV held in the RAM 43 of the microcontroller 14 (or the data of the
MShaB8RdHt taBk TYIBRFG f6T R OplicAPiskPE15aFnd taka DF thed

= el meademniable Toinls. RS A RANTY P SRR REY
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
after the processing in step 589, 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 & DVD player applicable only to the usual DVD
format.

(0110}

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

[0111]
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[0118] 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 62 the VMGI as a continuous data sequence.
[0119] In step S113, the discrimination code calculating unit 42 of the
microcontroller 14 calculates a hash value of the data sequence and sets
the hash value as a discrimination code. For example, as shown in Fig.

o e e L 2 phelasalnh Ve,
applying a hash function program to the data seqﬁence the data

nSesuenseninaydingsheydaiaoihemanaggmentg takle LV . and the data of

the VMGI) and sets a result of the calculation as a discrimination code.
leMlthdughstheadatasefiuence drasean rafbitrary lengthnas agesuli ofthe her
calculation according to the hash function program, the discrimination
L LA 8 fixeRC MiTgth 9 (D120} RPSR BB Cthe RSSO AR 8E L0 wites
the own_model/anather m%del info at%on for each of the titles, which is

b S SABI bsied i FE-RAVTAS oy thesin: ASdBTAnbiar FodeFhe
ninforqation.generating uni Al, ang t%@@@?ﬂmﬁﬁt&%@ codgs whichyis v,
generated in the processing in step S113, in
example in Fig. 12, an area of 13 bytes is prepared. In Fig.
12, an area for a first title (referred to as title #1} to an
eighth title (referred to as title #8) is secured in a first
row. An area for a ninth title (referred to as title #9) to
a sixteenth title (referred to as title #16) is secured in a
second row. Similarly, an area for a ninetvyv-seventh title
(referred to as title #97) to a ninety-ninth title (referred
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
épparatus 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
model and recording by an apparatus of ancother model are
performed in a mixed state, 1f an apparatus that records data

last is an apparatus of own model, it is possible to quickly
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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 S85 in Fig.
11, and the discrimination code, 63 which is calculated by the
discrimination code calculating unit 42 in the processing in step S113, in
the free zone of the area for the management table TV in Fig. 6.
Consequently, as shown in Fig. 7, the discrimination code and the own

1e@99,e'/eﬂ%%§te£ h@g%glcifé%ffﬁ%ﬂosma@sre gé%ddigatpee@.aggg%mew ttable

C :
TV area. Atter th ocessing in step S e discrimination code

rekesording peogessing is gndes (93211 Accarding {0, the S 9ces$ingdn fHidy
14, when the optical disk 51 is removed from the recording and

byreprodopingeapparaius nb,thedisedmination tade éscecnrdgdinibe from
optical disk 51 on the basis of the VMGI and the management table TV.

copR&dih ProddifaritRefRirik! rferristonprircatingfnhatiekdhe of the

mates gctiv titleg are Tr(\a]corded by an apparatus of own model is also
FECOTaEd n e oSticaI didcs1. Consequently, when the optical disk 51 is

[Glgggl?d in the recording and reproducing apparatus 1 again (step S14
in"Fig. 4), it is possible to judge whether an apparatus that recorded data

in therepticat shigk 51 last isian apparatus of oywxmedel chdhenthe title
apparatus that recorded data in the optical disk 51 last is an apparatus of
#lown rhbdel; ittis pokSiblehe GUitkly judge wheth&rghéd in Fig. 2) are

recorded when the recording and reproducing 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 SB85
in Fig. 13i.

[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
#1 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 tities.

{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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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 reproducing apparatus 1 for
the removable optical disk 51, when data is written (recorded) in the
optical disk 51, it is possible to judge, by adding a discrimination code
indicating that an apparatus of own model wrote the data to the data and
recording the data, at high speed whether the loaded optical disk 51 is a
medium in which data was recorded (last) by an apparatus of own model

applreconded flast) by an apparatus of Ancther medel, [9123]5ven when., |

data is written in one optical disk 51 by apparatuses of plural models, it is
Hopessible t¢ lgaickiyvedgeowheéthenan appatatas that wrbtesdatalindhe 1 ag
_ optical disk 51 last is an apparatus of own model or an apparatus of
1ngdisther D otRE bY ¢&ferfing B the dischmmtdtibh cody. MbreBrer asingeot

themoy:\{g ing%el/anothgr model information is recorded togaether with the

““tisthimimation code. when the discrimimation. 8odé ahtPa didcrifmnatioiay
becgc{ggg@g@tg@go@ﬁe wityeach other (5 Jhedisgrimingtion code is
effec

tive) when the optical disk 51 is loaded, it is possible to quickly
{ochegk, for each recording unit, whether recording is recording by an
apparatus of own model or recording by an apparatus of another model
by refétiing {6 thé cWwe mictel/Enbtiverimoded ihformationing processing

in step 521 in Fig. 4 will be explained with reference to a
flowchart in Fig. 14.
[0117]

In step S111, the discrimination code calculating unit
42 of the microcontroller 14 reads a VMGI and a management table
TV effective at that point. The discriminatiocn 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 microcentroller 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.
{0118}

In step 5112, the discrimination code calculating unit
42 of the microcontroller 14 sets the VMGI and the management
table TV read out as a continuocus 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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[0124) Moreover, when the discrimination code calculating unit 42
generates a discrimination code, an amount of information 65 is
compressed using a hash function. Thus, it is possible to set an amount
of information of the discrimination code small compared with an amount
of information of an input value (in this embodiment, a data quantity of the
data of the management table TV and the data of the VMGI). Since the
discrimination code is calculated using the hash function, it is possible to
set a length of a storage area for the discrimination code to a fixed length.

thl\éomﬁeragingeg niPPHzt;Xalsued% %atsaesgglrjl%%c.e) for calculating a
discrimination code using the has function is generated on the basis of a

[ caary 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 pwiil dbdetios rétording bys=an apparatas of anothkeri modeli
[0125] It is possible to quickly determine whether an apparatus that

19eebrdd¢ datsirrFRIbaded dptital 6RkBILREERS &n hasParatdsief efnthe

ossible to learn

az odsel or ggcapgggatsugtosftnotger modﬁlheMaogeaover, itis
aqglahlgeﬁqspeecf3 (Gompared \?’Vﬁ% 16 o7 seguthiially %ﬁg&fghﬁa&dtﬁ%ﬁ%%e‘
rdESREGHYS itles)s faneach nredptermined recording unjt(ite), whether, .
recording is recording by an apparatus of own model or recording by an
caapraratlimaf anotharmedelulates a hash value by applying a hash
function program to the data sequence (the data sequence
including the data of the management table TV and the data of
the VMGI) and sets a result of the calculation as a
discrimination code. Although the data seguence 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 S1i4, the microcontroller 14 writes the own
model /ancther model information for each of the titles, which
is appropriately updated in the RAM 43 by the own modez./another
model information generating unit 41, and the discrimination
code, which is generated in the processing in step 8113, 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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[0126] Since it is possible to quickly learn whether recording 66 is
recording by an apparatus of own model or recording by an apparatus of
another model, it is possible to reduce entire recognition time at the time
when the optical disk 51 is loaded. [0127] According to the reduction of
time for recognizing the optical disk 51, for example, it is possible to
reduce time required until start of reproduction or recording after the disk
is inserted in the recording and reproduction apparatus 1. Therefore,
operability of the recording and reproducing apparatus 1 can be

wnilRrqved. (01281, Summayries of 5@%%@@4@&%96@&&@%%%gxg@{t%%linit

described below. [0129] In the recording and reproducing appara
4 2aftercrecereing ot data imthe optical disk pldg campletedfafier the area
processing in step S17 in Fig. 4), when removal of the optical disk 51 is
foinsthetedn(¥ES imstemB15 INVFigy 4), @. discriminationmeods is generatech
on the basis of data of the management table TV and data of the VMGI of

10 MG rard Fefdriiea i i ee ZfReoPhR MaRagemartiableTotdes
oo SELGH koL e i i dokoL S5 SR ot
asfeprodueing apparals ] ganerales 8 Aiscriminatign €Ly nation code
recording processing is ended.

[0121]

According to the processing in Fig. 14, when the optical
disk 51 is removed from the recording and reproducing 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 814 in"Fig. 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 quickly judge whether the
respective titles are recorded by the apparatus of own model
by referring to the own model/ancther model information.

[61221]

According to the above description, in the recording and
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by calculating a hash value of a data sequence including the 67 data of
the management table TV and the data of the VMGI of the VMG of the
optical disk 51. When the optical disk 51 with the data recorded therein is
loaded in the recording and reproducing apparatus 1 again (e.g., YES in
step S12 in Fig. 4), the recording and reproducing apparatus 1 judges; on
the basis of the data of the management table TV area of the optical disk
51, whether an apparatus recorded data in the loaded optical disk 51 last
is an apparatus of own model (step S14 in Fig. 4) . Specifically, the
recording.and reprodycing aratus 1 calcylates a haskﬁrv lue of the
“data sg%é}r?cgp ﬁ%fuagtlﬁ}gs t%gp %%tg%o% %eem%‘é%%%%rﬁgﬁtl fible™ ™ Ard thgen
adata ofs the, YMGLOf the VMGfthe optical disk 5110 caleulated 1
"discrimination code™. When the "discrimination code™ calculated and the
pdisciiminationjcade: feegrdetiinhe managenienitable I¥oareamaftheing
optical disk 51 coincide with each other, the recording and reproducing
Chppa@tLAPP jutjess that anappataius twdtavidte (ép edlited) datadn theana

ogtic | disk 51 last is an apparatus of own model. [0130] In this case, it is
SR, 2 he Flcorily SREFForoatERG Apparfde 1desbieet

re
assu

aiq pe recording and, reprodycing apparatys A) records the . - .,
Ieaﬁy 5 o?

discrimination code in the free zone of the management tab are
afieopticdl giskohh imdistiresprdingdyresassingdeletion Rracessing Q8 o

edition processing) and the optical disk 51 is removed, a
another model.
[0123]

Even when data is written in one optical 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
cther (i.e., the discrimination code is effectivel} when the
optical disk 51 is loaded, it is possible to guickly check,
for each recording unit, whether recording is recording by an
apparatus cf own model or recording by an apparatus of another
model by referring to the own model/ancther model information.
[0124]

Moreover, when the discrimination code calculating unit

42 generates a discrimination code, an amount of information
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68 recording and reproducing apparatus of another model (assumed to
be a recording and reproducing apparatus B) does not rewrite the free
zone of the management table TV area (i.e., the discrimination code and
the own model/another model information) in second recording
processing (deletion processing or edition processing). In this case, even
if there is no change in the area other than the data of the management
table TV of the management table TV area (i.e., the free zone in Fig. 6),
contents of at least one of the management table TV and the VMGI

. _chan e(gonl &he manag%me%t tIabIe TV chang S, onl;&the VMGJ, 1e £
e o s E oty abire UME) e te

seTherefareuwhenrthe, epticaldisk 2driscpadeds i the recording-aad small
reproducing apparatus 1 (the recording and reproducing apparatus A)

coagaingih thectecordingrand reprodicingapparatds dn(the pecording.andin
reproducing apparatus A) , the "discrimination code™ calculated from the

thharpigetAaReRble A dalil e YMGY o7 thebspaed dlisk Sharme assRent

en the optical disk 51 is removed from the, recording and reproducin
E a\gg ff‘arﬁ‘ca\{u‘—érﬁ1 (ﬁ?éed?s%if’i?n i%gti%glecg é; I3&'Icu?a3t(515 T tsllf’ég p ra%r(l:lltrhaet tdn

c discimipation codesecorded: inthe trezona o the WQ@?@@QE&@%o

TV area (the discrimination code read out in step é53) are different.
setherefergthe-recorsing agd repeadyeingrappanius Ir(the: tesarding-and

reproducing apparatus A) judges that an apparatus that recorded data in
a this:opticdlediskipl ladtis apvapparatusce9 an input value (a data

sequence) for calculating a discrimination code using the hash
function is generated on the basis of a part of the data recorded
in the optical disk 51, it is possible to reduce a probability
cof error in Jjudgment on whether recording is reccrding by an
apparatus of own model cor recording by an apparatus of another
model .

£0125]

Tt is possible t;.o. gquickly determine whether an apparatus
that recorded data in the loaded coptical disk 51 last is an
apparatus of own model or an apparatus of ancther model.
Moreover, it is possible te learn at high speed (compared with
time for sequentialliy 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 guickly learn whether recording
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of another model. [0131] In the recording and reproducing apparatus B
that is constituted to update contents of the management table TV of the
optical disk 51, contents of the management table TV change when
addition, deletion, edition, and the like of data is applied to the optical disk
51. Therefore, in this embodiment, it is possible to prevent accidental
coincidence (misjudgment) of discrimination codes by generating a
discrimination code on the basis of contents of the management table TV
and the VMGI on the DVD video format and recording the discrimination

1 SC%%JQgﬁ%nggleé(Q Igéscﬁgswpe%%(g%% Ee%%rdi%%oaggi ng fbtﬂﬁean

! a
reproducing apparatus g of another model rewrites the free zone o
apgpapagement table:T¥ arpadke., the discrispination code angthe QWR ; re

model/another model information) in the second recording processing
re(defationiprotégsinytor editioneprbeessing poinithislcasekthe is loaded.

discrimination code written by the recording and reproducing apparatus 1
[O(Jtﬁé( }ecording and reproducing apparatus A) in the first recording

[ ' : [ [ lisl in th

proce g@grcligllx?ﬂtghgg%co]';%’dv&g rs].cghrie 2 tltg:.%lng S.OSr' rsé&ooa%dneidz;née he

recording an regproducmg apparatus & e recording and réprodu n§
opARaratus Ak again affer the. seqond recarding, proggssing, the fecording,

and reproducing apparatus 1 (the 70 recording and reproducing
reapparatusA) judgessthatdiie reproduction or recording after the
disk is inserted in the recording and reproduction apparatus
1. Therefore, operability of the recording 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 815 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. 2As 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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discrimination code is not present (No in step S52 in Fig. 8) and judges
that data was recorded in the loaded optical disk 51 by an apparatus of
another model last (step S59). [0133] When the recording and
reproducing apparatus B is a recording and reproducing apparatus that is
adapted not to update contents of the management table TV, the
management table TV is not present on the optical disk 51 or the
management table TV is not updated and keeps contents at the time
when the optical disk 51 is removed from the recording and reproducing

apparatus 1 (the recording and reproducing apparatus A) When the
danéwoépnggeﬁ?é%tl?%’lggf\?%} rgof: 8?’&5‘5{{1‘6& e bpticadigk 81, iti§ pod&ie

+HQ %@ﬁ'wc&%t%&%@l was iecardedgnthe pptical disk pLiby an, ;5 p

apparatus of another model (step S51). Even when the recording and
tHePIMILing: appasius Bedeannatdpdate the managemeattalig 1Y, and

contents of the VMGI is updated by the recording and reproducing
regppeiatisnB. Theeefatalthe disenminatian cod8Talculated f8dm the Fig.

management table TV area and the VMGI and the discrimination code

1)rechifed 57 BRSHRE 201 BEMHPHATRYBMERE EASIE TV atedghe différdhe

ba%(znsgg%egné%;@s recording and gr%eaotd%%@d@eaagear%%ﬁ %étbﬁg%coggingl
and reproducing apparatusi\ can surely judge hat dathWas Tecdrded i

dilBR enticahdiskel by.angpparatusof.anothermodet ast v 10434k ageq
When an apparatus that recorded data in the optical disk

optical disk 51 last is an apparatus of own model (step S14
in Fig. 4). Specifically, the recording and reproducing
apparatus 1 calculates a hash wvalue of the data sequence
including the data of the 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 c¢ode recorded in the
management table TV area of the optical disk 51 ceoincide 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.

[G130]

In this case, 1t 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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51, which was loaded in the recording and reproducing apparatus 1 (the
recording and reproducing apparatus A) again, last is a recording and
reproducing apparatus of another model (e.g., the recording and
reproducing apparatus B), the recording and reproducing apparatus 1
performs processing for determining, for each predetermined recording
unit such as a title or a chapter, whether recording is recording by an
apparatus of own model or recording by an apparatus of another model
(step S60 in Fig. 8). Specifically, the recording and reproducing

egogoac[atus 1 checks, for each recording unit, whether the recording unit
SRS Fadth Rt by A S a s SIS HGH of TEEBrIed Sy HPAPRS

ofanother mogde] by referting 19, a. strea %rrigfc%ngsi%ofgg%gsgr@write

management information. For example, the recording and reproducing
thapparatys dcehecks whethek recarding:s taeardingby,an apRaratus ok he

own model with reference to the MARK PCK (Fig. 3) described for each
div TS imMhedwarmodeifenotlerdmodélenformatiomintli¢ating whethermode 1
_ recording is recording by an apparatus of own model or recording by an
IndiatuLar ancther AfdtRifor e5GPietbrGingREMGESSREd (HOB) fiden

RAM 43{51Fi .rlg(?luélt in the _microcontrolle 14and recorded in the free

P one of the “management table TV atea of the opficar disk YA the trere

1 disGriminatienicode Legoudinguyecesaing (stePpild inFig. 72.14), dndhis
embodiment, the own model/another model information is written in the
t appiticatdiske Sdhat timning ofstep tShi4imFigrkd Howevertthe inveatiosnis
not limited to this.
in Fig. 6), contents of at least one of the management table
TV and the VMGI change (only the management table TV changes,
only the VMGI changes, or both the management table TV and the
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 optical disk 51 at the
point when the optical disk 51 is removed from the recording
and reproducing apparatus B (the discrimination code
caiculated 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 853} 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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The own model/another model information may be written in the. optical
disk 51 at the time of update of the management table TV (e.g., the
processing in step S20 in Fig. 4). [0135] In this way, the own
model/another model information is recorded in the management table
TV area together with the discrimination code. Thus, even if 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

Ofovgg(gr%%del, irgci)sdggssible to quickly learn whether recording is recording
b 0

y an ap%lératus own model or recording by an apparatus of another

(onedel 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
loadedraftetethat.J0136hWhenithesgatadf dhe snanggerenttable- kY wand;
the data of the VMGI themselves are recorded in the free zone of the

comahageifcht tabl 1Y tdredd atquariity bfthe derazxereds thebared df of

er, since the data of the management table TV and

AR St BHAE NG aF SoRrectia 72 PARBP FaHbelry ek oonoe
wEFouleh fbisposgible 1q fecord (qampressed. dajg (e diserimingtion
code) in the free zone of the management table area. TOl ]

applied to the optical disk 51. Therefore, in this embodiment,
it is possible to prevent accidental coincidence {misjudgment)
of discrimination codes by generating a discrimination code
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 .processiﬁg 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

repreoducing apparatus A) again after the second recording

processing, the recording and reproducing apparatus 1 (the
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The recording and reproducing apparatus 1 uses a hash function
program for generation of a discrimination code. Consequently, it is
possible to include a larger amount of information in the discrimination
code. For example, entire data recorded in the optical disk 51 (data of the
entire real time data 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

al disk 51 recording after deletion), it is possiple to reducea
prgorlg':1 Iﬁy or‘rl acc % n a?corn%%engé) of disc scrrmrnZtro CP ore & the™®

a1 6dition;and aftgr the edition, JO1381 7, Qﬁtd'%ﬁenmageeﬁ%d@zcwﬂq ingg,)

unit 42 calculates a discrimination code using the hash function program
antiowengrs atfhaetian far thescaleatationdsinotdinited sa thisoAlthoughias k
hash function is an irreversible compression function, the function maybe
51 alrgversilierdomiressivh fmetibaroraddrevarsibld coampréssion function.
Other function programs may be used as long as functions compress an
74 value (the data sequence of the management table TV and the

VM { t the fact that a f
%e‘ﬁ'o‘@E\éerré%%Q%i%S ageQuY tﬁgogﬁczﬁ‘ggﬁregef?é used Mg is a

reserved area of an existing format of the optica It is

redesifable thata repuibalcomprassian is fixedrgngth-0aiga it ethes yyords,
the discrimination code
- update contents of the management table TV, the management
table TV is not present on the optical disk 5] or the management
table TV is not updated and keeps c¢ontents at the time when
the optical disk 51 is 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 coptical disk 51 by an apparatus of another
model (step S$51). 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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calculating unit 42 only has to calculate a discrimination code by applying
a function for reducing a data quantity to be smaller than that of data to
be an object of calculation (data that changes every time the data is
recorded) . In this way, by applying a predetermined function to data that
changes every time the data is recorded in the optical disk 51, the
discrimination code calculating unit 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
{%didk! 51 last is an apparatus of own model or an apparatus of another

modey, [0139] A, nputvalue o the diserimingtion dode galgilating upit 42
i e

. I
IS not I|m|te% to the data sequence including the management ta

s1anehthenMMG 1 Thedapit value-may:Re Aqdata seqienaenslidingdherus
management table TV, the VMGI, and the own model/another model
1 idbemationrahiydpeall data rretorded oncthecptical dlisk52 1ar, nlasie s
part of data recorded 75 on the optical disk 51 different from the
2 Fe&AgEMent bIESPY O8N RE \AVIER {356 (ie infaratdin BRdRE dstical -
thgaiSkesj')f: ClIn nthisa case, it i% ecs:.irgbl% that Jgjgéa toBbe cg&n ressed é:‘,or 4
caﬁ:u‘fgtlngla iSEindinaton e6d8yis HRG 6 the o)ptica i$K BT taltd 2"
reGRRARGRS BYenLimerecording, deletion, and ediion  PEAGESRING Jhining,
performed.’It is desirable to use a function
for each predetermined recording unit such as a title or a
chapter, whether recording is recording by an apparatus of own
model cr recording by an apparatus of another model (step S&0
in Fig. 8). Specifically, the recording and repro&ucing
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 inmanagement information. For
example, 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
microcontrolier 14 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.

72



(a compression function) from which a different output value is obtained
with respect to a different input value. [0140] From such a viewpoint, in
this 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 that the output value can take and it is possible to bring
possibility of accidental coincidence of output values for different inputs
(the management table TV and the VMGI in this embodiment) as close as

ossible to zero by usin function with a wide range of output values
L5, a Finction “that bUGUT 128 bits) o141 WK HorRatorls To0e?

i CRmRressed using-adhash upetion &tgtmeah valug is caleulaledh 4t i step
impossible to restore data of the information. However, in the invention,

S sidcen detgrnlinationds pesformed: by:cempasing bash-valiiestasi to this.,
discrimination codes, it does not matter even if data before 76 calculation
The ristoBedted foftHata aftée doripressivhl Jo1uaY Whenrddiads vinttshe-

in the optical disk 51 according to JP-A-2003-331563, a VMGlis not
RSOl it biteal Aok B oM S HHoRE VB NASER gL

rlata sybstifyting, for datayof the, VNG (e g (NI Lidaga) gnly has to be
used. "Even in such a case., since a discrimination code is generated
[0135]

In this way, the own model/another model information is
recorded in the management table TV area together with the
discrimination code. Thus, even if recording by an apparatus
of own model and recording by an apparatus of another model
aremixed in the optical disk 51, if a recording and reproducing
apparatus that performed recerding processing last is an
apparatus of own model, it is possible to guickly 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 guantity 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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on the basis of the data recorded on the optical disk 51, it is possible to
reduce a probability of misjudgment 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 to 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.
Thus, for example itis possible to inform the user that the optical disk is

disk in h data was re orded pparatus of anagther model.
Ia%?[44ﬁ ?ﬁe SXplEnatons ﬁfﬁe exgé%é‘g’ thé re recé?alngoggﬁ £&Fetord

cofgpreducingsapparatys likecords data inthe-gpticalidiskil.- However, 3, ¢

recording medium is not limited to the optical disk 51. Other recording
thmedia syehasa magnetaopiieakdisk, a memory card, and a memory
stick (trademark) may be used. 77 [0145] In the examples, a
[ Odisédimination code is recorded in a disk when the disk is removed.
However, the dlscnmlnatlon code may be recorded in the disk every time

recorafh%] procetsing (8¢ tﬁ5%88é1§§1ﬁ§ ifRRGF 817§ is'eNd&d ofcBash
£of ¥ g, Ak s daempyed, [HAG] 0 i, erbodingat IR geording.
d reproducing
Consequently, it is possible te include a larger amount of
information in the discrimination code. For example, entire
data recorded in the optical disk 51 (data of the entire real
time data 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 compressicn
function, the functionmay be a reversible compression function

or an irreversible compression function. OCther function

programs may be used as long as functions compress an input
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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. In 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 S17, S20, and S21).
[0147] It is also possible to cause hardware to execute the series of

VibriEesdiig of TalisEEHHHTS t8exXdtutd ME S6HES tof pBcEsSing? IHtHis ©

th f 5 ted b L PeIsQnal com eé§5a0r A
o . 05, 0 LABL o b o0 2k et vanoud s oF

oPrecessingy£8 ig acgosdance M&k@rg%amgee%m aHROM 2920 disk
programs loaded in a RAM 253 from a storing unit 258. Data and the like

5Tequired by, thetCRE 28% inrekéeuting:theavareus kinds afoprocessinghares
appropriately stored in the RAM 253 as well. [01491 The CPU 251, the
£IRGAISA AN FRIRAM B5Paec0REded (66nEaRGIHEr Iz BhdRteFASF

- blﬂcg “%j: ﬁ&g&%oﬁp{yt rface 255 is a{so con ected to the internal

asiu)calcu ate a 1scr1m1natloncode
by applying a function for reducing a data quantity to be
smaller than that of data to be an object of calculation {data
that changes every time the data is recorded). In this way,
by applying a predetermined function to data that changes every
time the data is recorded in the optical disk 5i, the
discrimination code calculating unit 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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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
like, 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 unit 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

“ahetbloptichl disiE 2 sémiconbttlor themdry s of e ikEFeE table TV
arfPARRIIBIRLY W%%'gsgf?@ the drive 461, A computer program r%eféj’ﬁs%% .

from the removable medium 271 is installed in the storing unit

1 egiredz 2[0d p2] Whenithe: pensonal sampiiers 260 ¢aUSessotwaitq for
execute the series of processing, a program constituting the software is

cahstalled frameadietwork b atrecordivge ediugn {8 153 [tAs showir: il Fg.s k
15, this recording medium is not only constituted by a package medium

> ledrisidtirte 6P geSretGvabIE Rt i A2 Reving A prdghtam Petbraigdtion

prf02IED I3 5 st iBa Sp PRIl [rof 1N SRTPUEST 102178 0. RERYSS

(a compression function). from which a different ocutput value
is obtained with respect to a different input value./
[0140]

Frem such a viewpoint, in this emboediment, the hash
function is used as & function for calculating a discrimination
code. This is because, in general, a probability of cccurrence
of an ocutput value of the hash function is uniform in a range
of values that the output value can take and it is possible
tobring possibility of accidental coincidence of ocutput 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), if%t is impossible to restore data
of the information. However, in the invention, since
determination 1is performed by comparing hash values as

discrimination codes, it does not matier even if data before
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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

represents an entire .apparatus c%rcjisctgutgftb plural apparatuses.

syst
t . .
N %C(Q, aims 1. Asreré?)}:dlrcfg apparatus’iﬁgt records first data In a_recordable

[ #eeording medium, the recording apparatus characterized by comprising:
recording means that records the first data in the recording medium;
generdtirg nMzans thatgehetates] fortéachpredesarnined sacarding-daitg
second data indicating a model of the own apparatus; and calculating

EmeRns tREPEp IR 4 pretistérhinedfohctiore ol ttrdwate whiehdsl disk
in¢luded in the first data recorded _in the recording medium by the

> tetBrdinG mEARs and ERETIST evdRy TRTe thé Tifctd&ta 8 reEBifel i hae
fé%cggEQQEQEQHg1gﬁéne(e.g., NULL data) only has to be used.

Even in such a case, since a discrimination code is generated
on the basis of the.data recorded on the optical disk 51, it
is possible to reduce a probability of misjudgment 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 énd reproducing
apparatus 1 in Fig. 1, it is possible to 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 is
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
repreducing apparatus 1 records data in the optical disk 51.
However, a recording medium is not limited to the coptical 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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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 function for reducing an amount of data to be smaller than the third data
{Ot%;tgi third data. 81 3. A recording apparatus according to claim 2,
characterized in that the calculating means calculates the discrimination

code by, applying g-hash function.to the.third , data. 4, A recording, o4 1p

apparatus according to claim 1, characterized in that the third data
a ichidlesmatleast dataxreeordadonly by e éeording: appasattisn SnAt i on
recording apparatus according to claim 4, characterized in that the third
cadmariricindes dataifol Arahaging s& grogrant areamsfthedéogrdingomediuny
and control data for the recording medium. 6. A recording apparatus

(S &ordiMtPEgi %3 1 Bfardeté it H that'tRe QoA CI&a Geifdratdd bye

dg,tQE ggn%%aélnger;nwoeggg_mcludes, for each predetermined recording

[0146]

In this embodiment, 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. In 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 $S17, 3520, and S521).

[0147]

It is also possible to cause hardware to execute the
series of processing or cause software to execute the series
of processing.' In 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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unit, data indicating that the recording was performed by an apparatus 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 apparatus. 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 gparacterized by comprising: 82 a first recqrding step of recordin
@IS GAE 1% the 1SRRG TR S ehBraling-Heh ot GonehAAAG 1or

1836hPredetermingd recarding vt serond daja indicating a model of the,

own apparatus; a calculating step of applying a predetermined function
réerthird datsy witeh isroclnded im the:fist daiazrecnedesh i the recordingo £

medium by processing in the first recording step and changes every time
P HeEfiest dada 4 recardediin thé elecordingadediunt by thalpréééssing e the

first recording step, to thereby calculate a discrimination code indicating
[Hdrthe recording apparatus recorded the first data in the recording

e e ST SIS e S SO U, comnecees
to one another wvia an internal bus 254. An input/cutput
interface 255 is also connected to the internal bus 254.
[0150]

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 consfituted by a modem, a terminal
adapter, or the like are connected to the input/output
interface 255. The communication unit 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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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 83 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
Lef8EorMy step and changes every time the first data is recorded in the
ding medium by the processing in the first recording, step, to thereby
calculate a discrimination code indicating that the recording apparatus

recorgadihenfirgl-data:in thesiRearding nedium: anda secend FLeQLding «

step of further recording the discrimination code calculated by the
thpreeessizgarn theocalsalating step; dhe dhirddata iand theysegonskdataare
_ generated by the processing in the generating step in the recording
LS migitl 169 ATEPRoduciS BpPhratts thatepFodace st data recorded

EO%?’) fecording medium, the reproducing apparatus

As shown in Fig. 15, this recording medium is not only
constituted by a package medium consisting of the removable
medium 271 having a program recorded therein that is
distributed separately from 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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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 84 data; calculating means that calculates a
second discrimination code indicating the model of the recording
apparatus, which recorded the first @&f&'in the recording medium, by

1 applyipg @ﬁggsa%gi%egpwgﬁee tq fhe third datg read out by the .

readout means; and executing means that executes predrestermlne
r§rogessing using-theiseeonddatawhen the.secopdlisarimgination £ode . s

calculated by the calculating means and the first discrimination code read
Clout dytthe readoblymeeams coincide with each other. 11. A reproducing

apparatus according to claim 10, characterized in that the calculating

meang REREAHRE 1S ookl dischiffivdtioh ddte Hhiasslyifg eefuhstiorhe

mf}c();ge(gur?in a %IT;OU”'[ of_ data to be smaller th.an the th@rd data to the
fhird data. 12, A reproducing apparatus according to claim 11,

generating means that generates, for each predetermined
recording unit, second data indicating a model of the own
apparatus; and

calculating means that applies a predetermined function
to third data, which is included in the first data recorded
in the recording 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 function for reducing an

amount of data to be smaller than the third data *o the third

data.
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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.
14. A reproducing apparatus according to claim 13, characterized in that
the third data includes data for managing 85 a program area of the
recording medium and control data for the recording medium. 15. A
reproducing apparatus according to claim 13, characterized in that the

5 calculating means.calculates the tsecond discrimination code by applyin
the function to thel%s%cona%?g and the third data. 16. Atfjeproc u%#l% g’

cHBethogkior atepradusing apparalbs dhat FeRIQOMess first data reeerdein
a recording medium, the reproducing method characterized by

dicompridingt-aveadodt step ebrdading cuthfrem thenrecosdingomagium, 1 »d
second data indicating a model of a recording apparatus that performed
dar*%‘f"’:ording of the first data in the recording medium, third data that

p chan%es evg%'g_j lendata IS recorq:ed in the recording medium, and a first
“discriminafion code 1AdicAtHy" The ModelSIREFEEErdingappardE that -

cHeeorded the first datgiip theleeqrding &%@9%5@%&88029 datg, the third
data, and the first discrimination code being included In the first 3ata;
recorded only by the recording apparatus.
5. A  recording apparatus accerding to claim 4,
characterized in that the third data includes data for managing
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
apparatus 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 apparatus.
7. A recording apparatus according to c¢laim 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 recordingmethod for a recording apparatus that records
first data in a recordable recording medium, the recoréing

method characterized by comprising:
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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 86 calculated by processing in the calculating
step and the first discrimination code read out by processing in the
readout step coincide with each other. 17. A program for reproducing first

data recqrded:in,a, reeqrding mediuny the program, charadierized by, , -
causing a computer to execute processing comprising: a readout step of

t feadivg i frgmutheikeeprding medium, second data indicating a model
of a recording apparatus that performed recording of the first data in the
recordingemediuninthirtl elatathat changesevefy time dataris decerdethiad
the recording medium, and a first discrimination code indicating the

L SHOdE FtIh & Pedord TRFEFsardftisthaf e ddd the firsp ddta 9t there own

aige%gcrg'{r‘m_gsmedium, the second data, the third data, and the first
discrimination code being included in the first data; a calculating step of

Calcu'@;“@@?@ﬁ@%‘%ﬂ%@@ﬁ@ﬁ"iﬂﬁti%g;ﬁ%ﬂﬁ—litﬁ'(gcgg@g{élﬁ%mﬂ%%cp_fftx%ction
recording apparatus, which recorded the first data in the recording
tonedium] kinapplying alpredeterminert functiontte thedbirddata 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 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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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. 87 Abstract The present invention
relates 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 bsxan apparatus of own model. An own model/another model
aratu

a 7 . . . .
information generating unit 41 generates, for each arbitrary recording

unit, awpJmedelaneibernpdskinfopmatinn @%4%&149@‘9%%%&“@3%%&“9%

that the recording unit was recorded by an apparatus of own model.
t discrimidatian £pdercatoulatinguntdi2 sets, VUG andsan effestive corded
~management table TV as a continuous data sequence and sets a result
1pf BakasRy 4 Hasngdilienobthed tates seduende dsha disoriminetionrding
code. A recﬂqrding and reproducing apparatus 1 records the discrimination

S t8He At MBS RSatNanoterhodet ortiationi & ArtEdetnant the
r ical di s YYhen adiscrimination code: obtained
=RhleJ1X Ara el anontical disical Wheh,a discipination code; optained

. rec
by calculating the hash value an imination™ code récor

topticat disk bd 1caincide with each ather dhe recerding and reRPAUCngG 1o
apparatus 1 reads out the own model/another model information. It is

rpossibleto apphrtiieas 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
Calculatingstep,thethirddata,andtheseconddatagenerated
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

84



invention to a recording and reproducing apparatus. 88

data;

calculating means that calculates a second
discrimination code indicating the model of the recording
apparatus, which recorded the first data in the recording
- mediwm, by applying a predetermined function to the third data
read out by the readout means; and

executing means that executes predetermined processing
using the second data when the second discrimination code
calculated by the <calculating means and the first
discriminationcodereadcnn:bythereaddutn@anscoincidewith
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.
i2. A  reproducing apparatus according to claim 11,
characterized in that the calculating means calculates the
second discrimination ¢ode 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.
14. A reproducing apparatus according to claim 13,

characterized in that the third data includes data for managing
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a program area ©f the recording medium and control data for
the recording medium.

i5. A reproducing apparatus according to cliaim 13,
characterized in that the calculating means calculates the
second discrimination code by applying the function to the
second data and the third data. |

16. A reproducinglmethod for a reproducing apparatus that
reproduces first data recorded in a recording medium, the
reproducing method characterized by comprising:

a readout step of reading 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
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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calculated by processing in the calculating step and the first
discrimination code read out by processing in the readout step
coincide with each other.

17. A program for reproducing first data recorded in a
recording medium, the program characterized by causing a
computer to execute processing comprising:

a readout step of reading out, from the recording mediumnm,
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
discriminaticn 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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