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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[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



[0005] 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

Disc ifferent dfornltheImoelet, for example, it is desired to cause a user to
recognize that the data was recorded by the apparatus of another model.

Probi @Eifievef thahe id 3 robter intthi? itS8 ‘difficult to judge whether the data

(000 Iready recorded in the DVD was recorded by an apparatus of own model
or recorded by the apparatus of another model. [0006] Embodiments of

the,inventionsmakeris possible 40 easly judge \whetherdatavas decorded nging
in a recording medium by an apparatus of own model. Means for solving

on  mtheePsoblémBV0007¢ Actordingrto arfirst aspectof thepiwentions thareds, when
provided  a recording apparatus that records first data in a recordable

data rdeorfing meditit ythesreeiathgtapparaiGs ERaracteR7Bd by campilsing:ta was

reco l[g%grd%n rge%thartergg%gﬁ the flrgt daetarlgl cIthe.recordln(% 2 medi

um,
generating means that genereﬂes??or each prgaé?e%m‘i%ﬁé) F&ggfsdinggun?tl} other

mode BECORd glata,ingigating & madel ofithe own apparais.and caleWating 5 noger

means that applies a predetermined function to third data, which is
difféeneludedinrthéhe model, for example, it is desired to cause a user
to recognize that the data was recorded by the apparatus of another
model. However, there is a problem in that it is difficult to judge
whether the data already recorded in the DVD was recorded by an
apparatus of own model or recorded by the apparatus of another model.
[0006]

Embodiments of the invention make 1t 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



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. [0008] The calculating means may calculate the discrimination
medade: by applyinga furnctiondemnreduding an agwount of edata totbe smateh
than the third data to the third data. [0009] The calculating means may
presietRre e disGrRinaliod ¢Bds by sepNth a HasH fihcibh s thethita!

data. [QOlO] The third data may in(:llug1 a}z:lLenast ggtanreco}gd%d E(ﬁ)nl 13Pé/sth§
Ofre%b?dﬁ"dnapa g‘tﬁ%?ﬂf(ﬁf] e thirc ga a mgy Thcllide data for't anaging
pr@&éggr%n% é@ér?éé%r‘i%&rgm&‘%%m a»GH'iQQOt{%' gﬁ@tﬁiéﬂein the
recording medium. [0012] The second data generated by the generating

fimeansapaydaelbgdeesd 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.

[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



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. [0013] The calculating
means may calculate the discrimination code by applying the function to

area thelfsechnd date aiththe thitd Wates whicke arepartd afaheffirst data. recording
[0014] According to a second aspect of the invention, there is provided a

med l"LF@cordlng method for a recording apparatus that records first data in a

0017 cordable recording medium, the recording method characterized by

comprising: a first recording step of recording the first data in the
regerding-mediung 2 generating;step afrgenarating: foreaghhns may include,
predetermined recording unit, second data indicating a model of the own
apparatusg accalculating steprof dpplyingrd preddtarminedi fuactiag totthird the
data, which is included in the first data recorded in the recording medium

re o5 BRocESSIRG i ?ﬁ@%ﬁs@ﬁé&ﬂd P atep-and Oéhafieevety fifé e firsrding

ta is recor ed in, th ordlngr di by the 4. rocessm he first
2P arr%cé?dlﬁﬁgstégp 0 ere caRC:IuIa[?m%C "é[%;cn%/mna onncgo&’e md%catmg 3tby an

appaﬂQ%J@CQEd'Q%@Q@r%t%f@%’ﬁqe%mﬁ firt data in the recording. medium;

and a second recording step of further recording the discrimination code
[C01lXalculated by the processing in the calculating step, the third data, and

the second

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



data generated by the processing in the generating step in the recording
medium. [0015] According to a third aspect of the invention, there is
provided 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
procegytan thereddreling ediume acgenemting step of gendratingy focaashiate a
predetermined recording unit, second data indicat ?g%a model of own

drscrdﬁﬁér%&&gna ESRSIIaIY Stdp BF apPRfind Aoreaefemiked RIREM o friifep rded

95"} W is.incl d.in the first data recorded |n the Jecor
the ygr%cge%wg |% tﬁggflré‘lt rée%ro%dnr% step and cahanges every me(fﬁe%lrsfj step

of atarissecerdeddn the regordingsmediuns Dythe progessing inthediist ny  the
recording step, to thereby calculate a discrimination code indicating that

proceaheimecording apparatus recordeds tthe firstdatain the tecerdingmhedium;second
and a second recording step of further recording the discrimination code
data cHRURHRHESY the prdGesBifftfRrthe galculatibgsteiihahradat:ehd in  the

recod thjensgecon data generated by the processing in the 5 generating step in
‘the recording medium. [0016] In the first aspect, the first data is recorded

(00150 the recording medium, the second data indicating a model of the own
apparatus is generated for each predetermined recording unit, the
predeternined dunction is appliedttodthetthird: daten which istireludes iprovided

a prgggigsgor 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 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



data recorded in the recording medium and changes every time the first
data is recorded in the recording medium, whereby the discrimination
code indicating that the first data is recorded in the recording medium is
calculated, and the discrimination code calculated, the third data, and the
second data generated are further recorded in the recording medium.
gene{@DATY Adcarding t6:a forrthraspecretifnatinvention, there is provided a
reproducing apparatus that reproduces first data recorded in a recording
edium, the reproducing apparatus characterized bycomprising: readout
ans th iri?a:ds out, from t]pe r .cordiré% medium, second data indicating _,

g}%o &F of Biecotaing apparatus that PerdrmadTecording of the firstscording
medifdtaindhe recarding mediym; third jdata thatchangesigyery ime datals o ;5
recorded in the recording medium, and a first discrimination code
geneidndicatiigthe modet of the saconding wpparatussthahrecorded therfiestte rmnined
data in the recording medium, the second data, the third data, and the
functijrap distrithinatioh codelBeirlglingltidd: in Wie fifst datapeloaledlatingthe first
means that calculates a second discrimination code_indicating the model

data ofﬂ?é) F&ESIdinY atﬁb%rdiﬁg?ﬁﬁﬁm .ré?;%qaaﬁ .tﬁEdfirs(fleHiaE?ﬁ tHe Fedordinge  the
rirst" oYU, DY 2PRNIGA Rredgiernpned bocton 1dne 0K geta GREAY  che
by the readout means; and executing means that'executes

discraredeterminedderocessing using-thecseeend data when the seeepdded in the
discrimination code calculated by the calculating means and the first
recording medium is calculated, and the discrimination code

(001

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;



discrimination code read out by the readout means coincide with each
other. [0018] The calculating means may calculate the second
discrimination code by applying a function for reducing an amount of data
to be smaller than the third data to the third data. [0019] The calculating
means may calculate the second discrimination code by applying a hash
function to the third data. [0020] The third data may include at least data
recorded only by the recording apparatus. [0021] The third data may
include data for managing a program area of the recording medium and
cagshtic! g forahe rdearditig mréditas 7 [00X2) dThescatéulating hoeansde
. may calculate the second discrimination code by applying the function to

IR GO AR thRHHiRE deft5° {6029 ZRdrding To AfitRspearsre
enlDe Eergion, Jogre i5,preyided. atepioducing.metfiod 91,2 repraduding
apparatus that reproduces first data recorded in a recordYng ﬁflm,%he
prepEeduaingdnetiad tion 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
cede calculated by the calculating means and the first
discrimination code read out by the readout means coincide with
each other.
[o0ig]

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.

[6019]

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.



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
{002#He recording apparatus that recorded the first data in the recording
medium, the second data, the third data, and the first discrimination code

befify inehfdedin'iife Metata aYcat@isting step!ot caf@Rating axecengiat ion
iscrimination code indicating the model of the recordin aratus,
code \%ﬁicﬁpg J’fagd%%% tﬁ%?ﬁqé églln fe t?é%osraﬁwognmeg Eﬁmabgy%%%ﬁ/iﬁg ELam data.
roo2Predetermined function to the third data read out by processing in the
readout step; and an executing step of executing predetermined

preeessingdising the seeand dataswhen the secend discrimination;eode ovided
calculated by processing in the calculating step and the first

a  regisednminagionedtededibout by qmotessingin thereadout stepB-coimgideduces
with each other. [0024] According to a sixth aspect of the invention, there

Firstg Bmde%e%?ﬁ?ﬁ&raﬁpfo?reﬁ?&&ﬁ&h@gﬁryﬂi&ﬂé{r‘rec@%dqﬁpg?@é’(?r%ﬁ‘ﬁg method
cha ra@@gﬂ@&éhgﬁ) rg%g,@i%q%'%m%“zreedagéguc?uss f aocpr@%g'gg’ o %XuerCUt%rom the

processing comprising: a readout step of reading out, from the recdrding
recodBediin:esecend datadingicating a medelef asecordipgiappasatus that cording

performed recording of the first data in the recording medium, third data
apparnhhtchbhhgesreverytime datadsdecorded imthe fecardiiga in the recording
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



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
coindiserimination geder-ingicating the model of the recording apparatus,
which recorded the first data in the recording medium, by applying a
EOOzé)}edetermined function to the third data read out by processing in the
repdoutstep; and:Aan exegutingstep of executing.predetermined o peovideq
processing using the second data when the second discrimination code
a preateulates by grecessingiinthes caltutating:stepiand the dirstecording medium,
discrimination code read out by processing in the readout step coincide
the Ryt eaehcbtherClo02BHn the thirdsadped, tepecend dataindicating@@ssing
model of a recordin% apparatus that performed recording of the first data

SIS A $HBY 2 cOrding NAHiGE th& thifd Htd that Ehar §E& e bRy iRt dadismediun,

seco§COdad in 5@%{@3@5@1@9 rpedjpm, and the first 9&%%fm@%i§}§§e9§am that

indicating the model of the recording apparatus that reco irst

perfdiatadn thedegordingimedium; whichiare, ingluded indhe fistdatde@8m, third
read out from the recording medium, the second discrimination code

data intliedtingthegnodet of thie rebordintg: tappamtussthat dedorded thedirstecording
data in the recording medium is calculated by applying the predetermined

medIHinchidh 16 the tHird datf Teadn Gt ahd tdprébeteiiined progedgRgls of the
recoffSRMeUSIA N second datg phen the seeQnd disefiminalion €008, cozqing
calculated and the

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



first discrimination code read out coincide with each other. Advantages of
the Invention [0026] According to embodiments of the invention, it is
possible to quickly play a recording medium. In particular, according to
embodiment of the invention, it is possible to quickly and easily determine
whether data was recorded in the recording medium by an apparatus of

mode pwif mipdest cBrét Destpiptiontokthe Brawimgse [0027 [rEige Adisng disgrame first
showing an example of a constitution of a recording and reproducing

data ohhalAfusTRWhCH hé'fiefition e appiied. 16 Fig 24 adiagean forery time

explaini ne ple of a.lpgical_format.of an optical disk. Fig. 3 is a .
data dia%?am or%l 8§gf%%[:ingl?\/lAI5§gPCI€elgi%? l%ga ro%(?ﬁélf%’for e‘—ﬂxnp%ainitr;ls‘}gl;e first

discreserdingand-sgprogugtion processingdpdbe reeording and eproducing. » -+
apparatus in Fig. 1. Fig. 5 is a diagram for explaining an example of a

that simplerdenstithtonfofra mammgement table TE.chigi this adiagtam fahich are
explaining data held in a management table TV area. Fig. 7 is a diagram

inclygrdxphainifg dbtdTecorded inftthe AfarageHiert@ble iy drzprding medium,

the second discrimination 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.

10



Fig. 8 is a flowchart for explaining judgment processing for own
model/another model recording. Fig. 9 is a diagram for explaining a data
sequence. Fig. 10 is a diagram for explaining generation of a
discrimination code. Fig. 11 is a flowchart for explaining recording
processing. Fig. 12 is a diagram for explaining own model/another model
information. Fig. 13 is a diagram for explaining own model/another model
information. Fig. 14 is a flowchart for explaining discrimination code
recording processing. 11 Fig. 15 is a diagram showing an example of a
constittitipn ofa petsenalcomputerrDescriptipn okRefgréncetNuineralsal
and Signs [0028] 1. Recording and reproducing apparatus, 11: Image
Eeraie inpdtting Rt 192 Soihtkdata inputting unit, 13: Compression and
expansion processing unit, 14: Microcontroller,.15: oder, 16: RAM,
7 Hetdbt 1ot BHOCRRSiAG et Sad et unt, 16

RAM, g1 '.malgei%rogesfi%l!ﬂié’rmg’z3f§9“*19<}3@£§§§m UWL333ing and
Multiplexing processing unit, 41: Own model/another model information
rgppetatingi dait, 426 dRisstimination cade ealculadingqunind3: RAMLSIcing
Optical disk
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.

11



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.
[0031] This recording and reproducing apparatus 1 is, for example, a
portable video recorder and is adapted to be capable of recording an
imaging result (image data) in an optical disk 51 serving as a DVD (Digital
Versatile Disk) . The optical disk 12 51 is a recordable DVD. [0032) In
Fig. 1Fte- rééotding dhdareprosiuettig apparatus p Linchides an sraage data
inputting unit 11, a sound data inputting unit 12, a compression and

o anSioi ProceSEINgUit 13, a Microcontroller 14, an encoder 15, a
A, Random Access Memong, 46, a eader nformation processing uni

ignal processing unit 18, AM 19, an analog front end unit 20, a
[ dueter amplifier unit 21, an optical head 22, a spindle motor 23, a thread
motor 24, and an output unit 25. [0033) In this recording and reproducing

apparatuécthadimggend reproducing apparatus, 11: Image data
inputting unit, 12: Sound data inputting unit, 13: Compression
and expansicn 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: 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



data inputting unit 11 receives an input of an image signal that is an
imaging result obtained by a not-shown imaging unit (e.g., CCD (Charge
Coupled Device) ) or an image signal inputted from an external
apparatus, subjects the image data received to analog-to-digital
conversion processing, and outputs image data. For example, the image
data inputting unit 11 outputs the image data to an encoder 15, an output
unit 25, or an image processing unit 31 of the compression and
expansion processing unit 13. The not-shown imaging unit built in the

S Yeddrding Sartdr et o8 uEing -apparatus 1 is adapted to output a moving
[Pigtélge (a moving picture consisting of plural still pictures) and a still

iCture according to control by the microcontroller 14. Consequently, in

the image;data inputting upit 11, dmage. 13 data formed by the moving,s 1
picture and the stifl picture are selectively outputted according to the
icentt ofthe aaegiag daithyutheimictacontrelles ¥ Joa3H « Ehiengaitid ng
data inputting unit 12 receives an input of a sound signal acquired by a
umbt-shownemicrophieres bea sovhd: sigmel Imputteiiy an external ihpld, 2
subjects the sound signal received to analog-to-digital conversion

M E5EEESHG Cand Tolfpufs sBhifatHtal Fof RS R BAtref dari emory!
1 dnputting ynit 12 %UIEE%%Q&%OU“%dﬁéae%"s‘{‘x‘? encoder 19,the gutpyt uniy
, Or a sound processing unit 32 & the compression and expansion
pfﬁ@@%%ﬁﬁglﬂﬂﬁ¥318,.a RAM 19, an analcog 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



[0035] The compression and expansion processing unit 13 switches an
operation on the basis of the control by the microcontroller 14 to process
data to be recorded and process data to be reproduced. The
compression and expansion processing unit 13 causes a RAM 16 to
appropriately store data necessary for processing. Specifically, when the
image data supplied from the image data inputting unit 11 and the sound
data supplied from the sound data inputting unit 12 are recorded in the
optical disk 51, the compression and expansion processing unit 13
dagEmpresses fh?é i & At an @ i $86naRatd ising e Fé?l%lﬂt%’cﬁnéf €
g(I:t lIengs the ] S Image dgta and the so%nd ata. Thereflftelg
comp ression anopexpansmn procesﬁng 14 Gnit 13 6 out tﬁe data
unmyltg&le%@gtgﬂghgrg%@q%rﬂggqrgpt@@ processing unit 17 On the other
hand, when the data recorded in the optical disk 51 is reproduced, the
{ ocarapression and expansion processing unit 13 separates the data
supplied from the header information processing unit 17 into image data
and theeseumdrdattatisingthe RAMCLE I thelSamedhanaer and ithept of
expands the image data and the sound data and outputs the image data

2 50 e SOUND AEBAPARAER The RAVT IO SpBropTiaRg "Sicres Ina it
Sl%mel@%o% A3 OLIE PANTOLDY s PAmPLRSSION, 300 CXRANSIONA9SS3AIN

unit 13. [0036] The compression and expansion processing unit 13
received to analog-to-digital conversion processing, and

se imaging

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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includes the image processing unit 31, the sound processing unit 32, and
a multiplexing processing unit 33. [0037] The image processing unit 31 of
the compression and expansion processing unit 13 compresses, at the
time of recording, the image data supplied from image data inputting unit
11 on the basis of the control by the microcontroller 14 and outputs the
image data. In this case, when the image data is image data forming a
moving picture, the image processing unit 31 compresses the image data
on the basis of the standard of MPEG (Moving Picture Expert Group) 2.
ur@n the otherchandhavhen dhedmagel datadstimage datadferming arstilt i on
picture, the image processing unit 31 compresses the image data on the
PIRLRS SER 6 HRé Sthndar@ B IPESHIoiht Phetogiaphit Exgert Group)y rded

. Thc(-%1 imi{%epro ess,in%unit 31 expands, at the time of reproduction,
IBmage dith stihplidd font the MultipRsang prstessity GiFB3 e3ccdttingd

ex?ggﬁgaiegngﬂrgég@@ifgmﬁ%[&s M%}E@A%QF’E@ Jgﬁghgég 9§eq?aftg&eom

and outputs the image data. [0038] The sound processing unit 32 o

t HeOMPESSSIONTEI HRXPRES I PERGASSHY Wit 3 Tompressesyat the Hmed
of recording, sound data supplied from the sound data inputting unit 12
then sieatbdsisbRadfoimdt SuehfdsMIRE G Dolbysaudionaorimear:RCM-ard ,

outputs the sound data. Conversely, the sound processing unit 32

e%&?ﬁg’h& Eﬁ@ﬁﬁm@%ﬁeﬁf&ﬂ&&%ﬁ?%ﬂata 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 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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data supplied from the multiplexing processing unit 33 according to a data
compression format for the sound data and outputs the sound data.
[0039] The multiplexing processing unit 33 of the compression and
expansion processing unit 13 subjects, at the time of recording, image
data supplied from the image processing unit 31 and sound data supplied
from the sound processing unit 32 to time division multiplexing and
supplies the image data and the sound data to the header information
processing unit 17. Data obtained by subjecting the image data and the
clshifcedaad e tmé dvisfohTnibitiplBRingis refdrictBoresrt Group) .  The
._time-division-multiplexed data. Conversely, the 16 murlé[)iglexing

NG SR RET TNt 39 SadratesS AP A fim& b thsprothittdh, TfRiqedata 4id
irsounddata QHBL:E%%‘%‘QSH?”&H‘&"&%‘fé?%ﬂ&%%%“p g%gaéggih%%igg%%

information processing unit 17 and supplies the ima
acansingidafarte theipage prpeessing Hnit-3dnard the gounge pECessiRgrg)
unit 32, respectively. [0040] The encoder 15 compresses image data
faupphied frerathd aimage datacinputting:bivit ey seduad data supplied
from the sound data inputting unit 12 or image data and sound data
[Ocﬁﬁﬁﬂjtted from the compression and expansion processing unit 13

accorgling 19 &,Rrpdgiermined format and Quipyis the iMage ession 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 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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data and the sound data to an external apparatus. Consequently, in this
recording and reproducing apparatus 1, it is possible to output (monitor)
an imaging result and a reproduction result to the external apparatus (not
shown). [0041] The output unit 25 includes a display unit and a speaker
for outputting image data supplied from the image data inputting unit 11
and sound data supplied from the sound data inputting unit 12 or image
data and sound data supplied from the compression and expansion
processing unit 13. Consequently, in this recording and reproducing
g aftrsl 1Y it R BEESiBIE b Gttt A ini&givgTESEK (%S, didplayidie ©f
imra and output sounacgi‘[) In other_words a%cordigg tgc}his ya recordiggom

re uct 3 Cn. image ata Lan 3 a ..
gﬂ reproélucmg apparatus 1, itis pOSSIé‘IE 0 monlltlor a repro&uctlon

tirﬁéuﬁ-iw%%;{hﬁﬂe@pﬁé&@am%igoggpr%‘;ﬁj?mHn'tflgof@cec'x@& ALdhe .

time of recording, time-division-multiplexed data supplied from the

i reORaprReSSION BRc-eIaNSIoAProCEsSing Unib 181 addsheades infosmationt
peculiar to the optical disk 51 (DVD), header information of an extended

tiffesanadhdidike tootHddaidrendheiasis of thie cotroPly amg the sound
microcantroller 14, and outputs the data. The header information

PISHGEESARG Uit &7 dendrafdeGhtVSidh as a UDF (Universal Disk
[dqulrﬁr]at), a VMG (Video Manager) , and VTSI (Video Title Set Information)

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
to output ('I.ndnitor) an imaging result and a reproduction result
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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according to information from the microcontroller 14 and outputs the data
to the signal processing unit 18. The header information processing unit
17 separates, at the time of reproduction and the like, the header
information added at the time of recording from data supplied from the
signal processing unit 18 and outputs the header information to the
compression and expansion processing unit 13. The header information
processing unit 17 notifies the microcontroller 14 of the header
information separated. The extended file is a file not defined by a DVD
refecottat titht ISR TORRSES@ANA&NFZSH- 16 this opticditiskesEildre T
examople, the extended file is a file of a still picture (a file compressed on
OHe bakis'of The Stahdard bf JPEG). 18 [0043] The signal processing unit
[él@lgqnerates, at the time of recording, an error correction code on the
basis of the data outputted (supplied) from the header information
processisgnhuatidy tisingthedRAM 39anesadds;this efraricerseetioreeodat
to the data outputted from the header information processing unit 17. The
tisfgnal precessing gritd8exaputes priscedsing soeheisldcradfied data
proce_ssin%and 8/16 modulation and o%g)uts a data sequence based on a

SYBEE BFther B Sy TP i Sniaid g™ ront BRAT S0 BERGRfTG Y 2"
1 3enal %t%%%%\%%”%eﬁ t%%@%i%trqegéé‘é‘ﬂ?i89“\6%?9!%“@%@{859“9}99k 51
time, the signal processing unit 18 subjects, at the time of reproduction,
(ﬁ%ﬁ@, 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 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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outputted from the analog front end unit 20 to decoding processing,
descramble processing, and error correction 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
{°§ﬁ§6g front end unit 20 generates a light quantity control signal for a

laser Pﬁé”%ir{ﬁ%e%i?ﬁ%@e@ ihe gntical 19, hggge%Za%gghePf@tL%é dé%g;%f

and outputs t ght quantity control signa e analog front end uni

reRQda i athendinae of repeoduction,a light quantity, of pdaser Bealhe aata
irradiated from the optical head 22 on the optical disk 51 at a fixed light

ouquranritity dorl eprpduetion Dydhistlightrquaitity icohtnohsignal. Pndhe other
hand, the analog front end unit 20 changes, at the time of recording, a
“@i@néﬁéﬁﬁ%ﬁtﬁi@eli@%&ﬁnﬁ%@rﬁﬁ sifid fecordingterutplipdatede
co B, Sl e A, Cornuenty, e e o o
urlightgrantty atthe fime pf reprodugtion 1a the dight auapfity af,the dims of
recording 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
18subjectsrespectivekindsofdrivinginformationforspindle
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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output data from the signal processing unit 18. (0045] The analog front
end unit 20 amplifies a result of light reception of return light supplied
from the optical head 22 and executes arithmetic processing to thereby
generate a reproduction signal, a signal level of which changes according
to a pit row formed on the optical disk 51. The analog front end unit 20
executes signal processing on this reproduction signal to output
reproduction data, which is a binary identification result of this
reproduction signal, to the signal processing unit 18. According to this
hearittifetic precessingsthelamddoglfrentiendumitt20 igeneratesta qracking: v
error signal, a focus error signal, and the like, signal levels 20 of which
Cosfditge atE8Riing t8RPtrasiking eridicarhoBRfand atfoéls herkeramdtinthe
.and OL%IDU'[S theﬁgj£ ‘?r: nals to thelgwi%rocontroller 14 acfcorging tgeardi%ital

time (1[062€f? ean

signal; 0 8Irlamf)lifier it Z%UQarf\llié:s‘fzgccgrding to the "various

1 r90MRgSignalsquiputted from,the,signal pracessing, ppif 18, mechanisms

corresponding to the driving signals, respectively. The motor amplifier unit
a Ri.drives o rotaienthe spinsiteraptorR3-and thethread mowr24uant ity
according to the driving signal for spindle control and the driving signal for
cotiftead covdrot Amofy theseadving sigralst Theamoalorg abmplifieramit 2oit

drives an actuator mounted on the optical ' .
20 changes, 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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head 22 according to the driving signal for tracking control and the driving
signal for focus control. [0047] The spindle motor 23 chucks the optical
disk 51 and drives to rotate the optical disk 51 at a predetermined rotation
speed. The thread motor 24 moves the optical head 22 in a radial
direction of the optical disk 51. [0048] The optical head 22 emits a laser
beam from a semiconductor laser built therein on the basis of the light
guantity control signal outputted from the analog front end unit 20 and
condenses this laser beam on an information recording surface of the

oTopitaldidie BY VAT SRERE IEAS® T BirctiSHb AT O THEBpticat AR Docus

leads a return Iig)h obi;cainetd rom the o ticill djcsk 51 accordincg to the
error amount, & el %u 5 ese %iﬁ%a 3 8 i %xnlcro onfroller
irradiation of this laser beam to a predetermined light-receiving elfemerit

14vigdhisr @bjectdens apd putputsa gesult of light reception of the
light-receiving element to the analog front end unit 20. This object lens is

[ cadapted to be movable by an actuator driven by the driving signal for
tracking control and the driving signal for focus control. Consequently, the
opticdlifedtPE2 Eapmpéérim fragking édntes! Hrelfocas eonttdh Sifce thee

light uantigl, of the laser beam is intermittently raised according to the
VGRS Cobtiot S, ERTBRIatSFe bh e iiformaten rBeBeig -7

un %”%9%‘ﬁ&@&ﬁ%ﬁ@@%gBgéﬁﬂééggﬁbﬁng 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.

(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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raised to record desired data. [0049] The microcontroller 14 is a computer
that controls operations of the entire recording and reproducing apparatus
1. The microcontroller 14 executes various kinds of processing. The
microcontroller 14 executes the various kinds of processing by executing
processing programs installed in this recording and reproducing
apparatus 1 in advance. For example, the microcontroller 14 executes the
various kinds of processing on the basis of operation from a user
obtained via a not-shown operation unit, various signals detected by the
{ramialogfranit endumit 20 and thealike 20 othler words,:the 1mitrocontrollee d
14 generates driving information for tracking 22 control and focus control

TR ordih PR tHerttabking errof CSighaiand thetbeus BricHsigi g stected s

by the analog front e %nit 20 Lcauses the signal processing unit 18
1&%’ ef:’f)%}\;aealrltn %?é%ﬁ\ﬁﬁé%n orma |(e)%n$1 g%é%afoegcﬁbﬁ%flgn%l(?ﬁgﬂf thagd “his

oipaleg signal to thematar amplifigraunit 21 rConSEGUENI. heo of the
microcontroller 14 executes processing for tracking controFand focus

1 ogintret.ekhe miarpednrtrelter 14 detecis al laperheameiradiationzpasition s
according to the header information and the like detected by the header

ohiforiatioms précedsipgashit @ b yersratesedhvingnindormation forrthvead by
contral from a result of this detection, and causes the signal processing

tlb%l?i%‘fé%l%hg% &Rﬁanﬁﬁmi&?ntrol and the driving signal

for focus controel. -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.
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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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
unit 42, and a RAM 43. It is possible to exchange data inside the
microcontroller 14. The own model/another model information generating
unit 41 generates, for each arbitrary recording unit, own model/another
model information that is information indicating whether the recording unit

CARAS FecRfedRF B TeCorimg and FésrodtRfhgThparatus 6t o foder (&

.reco dingda greiproducin apparatus, a manu acéurer d a 23 model of
L A R g Lt

el ghiecouled by-aJe6qrding angnreproducing.apparatls 95ap9thehve rt
model (a recording and reproducing apparatus, a manufacturer of which

ths thie sameyas thatokthoorecording and reprosiuging apparatustband @he
model of which is different from that of the recording and reproducing
angdReratig10r & Pethrlitg el reppdddding appdratls, a Granafactarel of

which is different from that of the recording and reproducing apparatus 1)

BN Bet WWSTET e §ivn ThodetaRbiTe niutRT fiftdihdtionds infdracatioe
c:gg@gﬁHQA@NEogﬁgkéOQEEQEiOfHW%9%ﬂb§g%%#@@8¥¥¥£“99%&§tects a

information will be described later using Fig. 12. An apparatus of a
laser beam irradiation position according to the header

inforﬁation 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
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predetermined model indicates an apparatus of a specific specification
and indicates that apparatuses of the same model execute the same
recording processing and reproduction processing. The discrimination
code calculating unit 42 calculates a discrimination code that is
information for determining whether a recording and reproducing
apparatus that recorded data in the optical disk 51 last is an apparatus of
own model or an apparatus of another model. In other words, the
discrimination code is a code indicating that the recording and

moggproducing apparatas threcorded data ih @se optical diskr 510 Détails afnd
the discrimination code will be described later using Fig. 10. Data

FERESISpIAtEly ARRAGHTEY the) mitfocoRtrolier £4 P¥ex@cdifif i istiodgd

roinds ol processing. 24 are sred e RAM A3, [90S1LEG. 2058 4n
Elagram orgequ ining an example of a logical format of the optical disk

repkbased an afp¥bavideo formaty, According todhis fimatk thee same as

information recording surface of the optical disk 51 is sectioned into a
thlagad intadDatacisone nqrecha Legerodtframoan pprermost didertfiat isadop
side. Desired image data, sound data, and the like are recorded in the

of34th Fbhe. JOBESFPRE DR 24 is SESAEE M8 1A 0 PR WAREPSH TiBR

Format) area (a file system area) , a Mgna%eme t table TV area
apparatus 1 ‘or a “"recordlng and reproduclng 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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(written as TV in the figure), a discrimination code area, own
model/another model information area, a VMG (Video Manager) area (an
information area for DVD management) , a guide information TE area for
an extended file (written as TE in the figure), and a real time data
recording area from a lead-in side. The UDF area, the management table
TV area, the VMG area, and the guide information TE area for an
extended file are management information recording area for managing a
file according to data recor%ed in the optical disk 51. Specifically, the

AT&,i8& Thfermition e i ihfdrmation for managing an entire area in which

gotggﬁxtended file is recorded. As described above, with the guide
information TE, a recording position is defined in a management table for
RMA rYigres 25 specifigalhn with the-guidesintprmatioanti «itds possiple 40
judge whether (not-shown) data included in the management table TV is

fosgerded. A btarting addiessiahd alsibeaee gefinedCYI053] e YM@at.
area is an area for recordin% information for managing a DVD.

RAffditidtfor-6f TBIS, WAICRAS mah&gément TRfotATatioh fof tditaditg £ 2 e

ire image data,recqarded in the real time data recording ar is
o R AL G e e dna cae S IR A2 zone,

arRPresponding to a-filg, manageraentsystemdy a gamputers Management
information for managing entire data recorded in the real time data

Dagecoedingmage 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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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
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
spfor playback(a BVbhplayer)isi alocated-tedbesnamagement fablesEV b1e
area. Contents of the management table TV appropriately change when
toaiidition, w26 detatiom editidre vand ded fiké rre appliettotthe damsdndhent
optical disk. [0055] In_this management table TV area, an area (a free

tabdite)Tih wilict tatd ¢&f be freely fédortld A prRidedothef thah? the? e
dégllarpg(gement table TV. In the invention, a discrimination code for

etermining a model of the recording and reproducing apparatus 1 and

[oownimodel/another model information are recorded in the free zone

provided in this management table TV area. The discrimination code is a

code Tdata)adieating iwhetherra ee dordingeand deproducig-apparatus o r

that recorded data in the optical disk 51 last is an apparatus of own model
managing a DVD. Information of TOC, which is management
information for managing entire image data recorded in the real
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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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
information is effective when a discrimination code recorded in the
dediscriminatior tode areadstéffedtives(res apeddrdingand reprodudingthe
apparatus that recorded data in the optical disk 51 last is an apparatus of
oPhwAidhodelf X The recording and reproducing apparatus 1 records data in
{Otglg f? loaded optical disk 51 and, then, writes the discrimination code
andr’ he own model/another model information therein in order to indicate

that the, r%ﬁ@@‘ﬂﬁ@&%ﬂﬁ@ﬁ@ uging.appatatus | 1dtselfrecorded data, .

Consequently, after the optical disk 51 is removed from the recording and
inregaduciagtapparatusel £ whenthe-eptical dlisks5% 19 loaded brther than
recording and reproducing apparatus 1 again, it is possible to judge
thyhetiad gaeniaseterded in Tnistdystical disk-3 0y andipparatusreft dam
model by checking the discrimination code recorded in the management

CORBIE TV BrES he tHEE 2D 0F the ARGgERTERT HME TV afeRy ortheing
ap%%qgaa\!\géSkf’la Q.SQan model/another model information are

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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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

1 NMGMoYOBS: I ided ObjeetrSet forarMGiNienes) , amd a VMMGIBUR tion
(Backup of VMGI) are arranged from a top side. Control information for

COglf effife D vRIED F6HE of ATTVHSE rBEGediR TREMET M IntBRMATS 11

I Iart%dotg @d@ggg f%rhsaeéeggngra title O'Ls recordaFd in the, VYMGM VOBS.

°*fnformation comci%ing with the VMGITs récorded i rtﬁgu\(}M}gl %Igra%tél .

1 backuyp: Inthe-MI 9. ALR3l (VidersHiaseh Information)na VESMYOBSs «
(Video Object Set for the VTSM), A VTSTT VOBS (Video Object Set For

51Titke e WekS )X and anéT ¢ BUifBackiup of VG alegrrangedaftom a,
top side. One VTS corresponds to one title. Image data based on a

whighmatsf MPES 2L wiictis ktubt daeaderecérledlif tHevrstmyoss!
Recarding position information, which is management information for

*SHRERgr thé TRAGE Uit IGH ATy e AcHTAT AR A8 TRHiE-"e <
da@g%qu}%g&%ggélié t&tilﬁ.@%&ggal disk 51 by an apparatus of
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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video data is recorded in the VTSM VOBS. The VTSM VOBS is an
option. The VTSI BUP is a backup of the VTSI. MARK_PCK shown in
Fig. 3 is stored in the VTSM VOBS and the VTSTT VOBS. A title in Fig. 3
corresponds to the VTSTT VOBS in Fig. 2. Model information for
identifying a model of an apparatus that recorded the title (VTS) is
included in the MARK PCK. In other words, the model information of the
apparatus that recorded the title is stored in each title (each VTS). [0058]
Concerning the UDF that is management information for a computer,
vimlanagementihferntationiis recarded«do maketit epodsible to Tecogmizé arml
access an extended file as well. On the other hand, concerning the VMG

rethat Rntehagethent 20 HifORREESH BrBVDeplyFEIC HoSHfofmatipn/ MG

v Orgégtedlto the e%(tended file is drecordgghlr% ghls\)ﬁ$¥, when the é[lggr .

accesse%f?ﬁéﬂ %pﬁggl GRKST Withdne compueter, it1s :bsosrselﬁl%rto re%rfle\%1 ©

viRid reproduce.a desired, file with the,Upks Whessthe (yseraceesses the «
optical disk 51 with the DVD recording and reproducing apparatus, it is
Irjiesstble tornelrieverand repraduca dedesited crowag [Ecturerdde withvithe a
VMG. The UDF forms management information of video data recorded in
VIHEpEt diskdaastotiatio® aithFa 1il€ itdirayement $)8lemasfdhe VTSI
comﬁg{;t;r. On the other hand, the VMG forms management information

Bibr FDIGare Gat rétordad e iR Bplica™dRK S it asSociatiBh with

cc}gge%\pégnr gogglgggr%qjéel%rpdulcrlﬂn e 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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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
I DSFRES By AR IR (RACHG M geEATA brb e an o he

efEQﬁEBSrﬁPPFéaﬁ@SQéiﬂ%&-ea‘iﬁntﬁ:@%%ﬂu%@{ @f@%@g‘igéggsses
optical disk 51 and 30 areas (RMA, lead in, UDF, VMG, TE, VTS#l to #n

thiEFePK)canddlead ouit) athenthandhe sranagementdable TAbadeFigo
2 are basically the same as those in the system described in

reJP-e2003:331563 oThus, detiiledmxplanations of theepiddedu and the
areas are omitted. The €rocedure for recording data in the optical disk 51

usighatfintitetfo He SRtemdestiibedih Jp A 2883831585 drtfhagnand

re‘é}%&&%%,or{%igﬁgg&"a"@&“fe& [QQ%QJSF%%%‘?L@EQ %Q%?B(Pd%%%‘?r”e raduce
rocessingin thie recording and reprodicing apparatus 1 in Fig. 1 will be

a Qxaiped witly glergnee fe @ flovichart inhFignd. This Progessuigss forms
started

management information of video data reccorded 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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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 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
argopticdt diskaL isoaded: THAFs, the ptoeddsihg i put’olr stahdbyand
until the optical disk 51 is inserted (loaded) in a not-shown 31 drive of th
e il S epr bR Eing o AL 1B ort o1 SEP51, Chen
aribepawer.sypply,is. twngd offs (Ryjls down), the-ProcessingRIoceeds &0 1
step 513. [0062] When it is judged in step S12 that the optical disk 51 is
Jrleadedpin-stepsxl8, the migkeconiselterilddrivesthe:threadnmoterr24 to.e
move the optical head 22 to an innermost periphery of the optical disk 51
prang degairesnd result of Feproduction cov tHisdnnerfibst periphrtairside v
the signal processing unit 18 to thereby acquire management information

* SRR HB%oP Tetotding HhcPRIpT6adcAbT bf the oftieA diskBEed o the
s y%@%%féfe%lg rlﬂ%@ IC10% QDHQ H%r{)%di %ggggsag‘lg Iﬁgﬁ%teoéthe r recording

procedures.
[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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reproduction on the innermost peripheral side of the optical disk 51 via
the signal processing unit 18 to thereby acquire data of the VMG when
the optical disk 51 has been subjected to finalize processing and 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
acquire data of the VTSI and VTSTT VOBS of each VTS. In this way, like
drd vecording-and reproducing apparatus thatperormsmegording ofidata im
and reproduction of data from a usual DVD, the microcontroller 14
regeguifese maragermentitermasen forahedifticar ARRIS1 téqlired fst 351
recording and reproduction of the optical disk 51. In the processing in
(bt FP1RE mikPScdmtidie? 12 e ifiessdata sPtHE OB P ik addition to
{0‘5‘@ ata of the VMG. When the intermediate management information DK
is recorded (Fig. 2) in reproduction of the real time data recording area,
the myjgeacondroller Idaalse acguitesthis intermediaie Managemenisk 51
information DK. Consequently, in order to make it possible to reproduce
i sahcexterddethfite: ppt Hefinad by iver DVER-Videbl farmatdfrémethd optidatead
disk 51, the microcontroller 14 is adapted to also acquire management

mIhRFMASH fOPTife BhfefBiéd ofid. TR idrdcbhtoler E4Pecs dEang e Y
ool 2 serles of drapagement ilomation a°guled I (S ABLIR son
R 4% Ig.
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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1). [0063] To explain more in detail, the optical head 22 is moved to the
inner peripheral side of the optical disk 51 according to driving of the
thread motor 24 by the microcontroller 14 via the signal processing unit
18 and the motor amplifier unit 21. The optical head 22 irradiate a laser
beam on the optical disk 51. A result of light reception of return light by
the optical head 22 is 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

r e RIEbERM gPERthE FRIEFSLSHEGRr OF4 TRetheRigal pro¢assing unilli% 5ha

the motor amplifier 3 it 21. Data recorded in the o gcal disk 51 isd
Prigproducéd légcés&r%?né ?og br%]gé?sgfﬁé: ro(?(frtlj(-?%ré:souqltEL of Iight reception by e

o£Si9na! RIgEessinguait 181D the regerdingand, sepraduging apparatiische
various kinds of information recorded on the inner peripheral side of the
inoptical disk 2l agquiad by themaiciooorirolles 1deand teld iFag. 2)
memory built in the microcontroller 14 according to the series of
inproeessiAgctProteddrestin vafiods ks ctaEprottieasa processiiy afd e
the same in_the following description. Thus, explanations of the
miGREAlS A dphToptiafely Sittsd (0bbaI IR 'TEF €1l the Tedring ™

in é%£§¥?ggcgﬁlapegﬁggaéently, 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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executes processing for determining own model/another model recording.
This processing is processing for judging, on the basis of the
discrimination code (Fig. 2) recorded in the discrimination code area,
whether an apparatus that recorded data in the optical disk 51 last is an
apparatus of own model or an apparatus of another model. Details of this
processing will be described later with reference to Fig. 8. When nothing
is recorded in the optical disk 51, the processing in step S14 is skipped.
[0065] In step 515, the microcontroller 14 judges whether removal of the
uraptical disk 5d4s instructed (by thrdises).1 Specifically sthei mierosconirolier
14 judges whether discharge 34 (ejection) of the optical disk 51 is
adnstrdéted by thierasers sWierpif i irlgetisinistep S 15 thakt rearoval 6bthedy
optical disk 51 is instructed, the recording and reproduction processing

hsrocebdRad stBﬁ%ﬁfaé%lbéﬁlﬁterlﬁOGG] WherritSs jﬁ&ﬁé’& fH8fp 319

dpatiemoxal of e optical disk,Shienpt inptrusted, dheecordingand oo
production processing pfoceeds 1o step 516. The microcontroller 14

orudges yyhethes recerding is instryeted by the vserq Speeifically, 4hgqui red

microcontroller 14 judges whether recording is instructed or reproduction
biis thstrudteddycthensierada 1theamat-$leowin Dpesatiemunit. YWhentreicording
IS instructed
microcontroller 14 according to the series of processing.
Procedures in various kinds of reproduction processing 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

removal of the optical disk 51 is instructed (by the user).

Specifically, the microcontroller 14 judges whether discharge

34



in step 515, the recording and reproduction processing proceeds to step
517. The recording and reproducing apparatus 1 executes recording
processing. Details of this processing will be described later with
reference to Fig. 11. [0067] When it is judged in step S16 that recording is
not instructed, that is, it is judged that reproduction is instructed, the
recording and reproduction processing proceeds to step 518. The
recording and reproducing apparatus 1 executes reproduction
p‘roces_sin%;.gs ecifically, when the instruction for reproduction from the

in

(s i aR indtrublion for Tproduictio o A mewRG BIcure. e The vser-
w{Digroeonties 44 contils g1 9peration oL e Rt ERAUPI AN 4 oy

reproducing 35 apparatus 1 to reproduce a file of the moving picture, for
5 Whigh; repreduetian is nstiuctet:camhehasis«s ibaeanagemebte ssing

information (the management information acquired in step S13) stored in
pithedils-it merhory GRE RN A3 reRigl 492[0068] Specifically, when the

optical disk 51 is an optical disk subjected to the finalize processing, the
[GfiftPdcontroller 14 detects a recording position of the corresponding file

on the fiasis of the data of the MG stared n the memory and nstiucts
respective units ojperi%rm reproﬁlfc ion from this recor Ing position.

ae@nseguently, dn the,recqrdingsand reproducing ; 3BPAAIIS LWRAA ot ion
playback of the optical disk 51 is instructed

processing proceeds to step S16. 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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by the user, the optical head 22 performs seek up to a recording position
of a title desired by the user according to driving of the thread motor 24
via the signal processing unit 18 and the motor amplifier unit 21 in
accordance with the data of the VMG. Moreover, in a state in which
tracking control and focus control are performed according to a result of
light reception by the optical head 22, the result of light reception by the
optical head 22 is sequentially processed by the signal processing unit
18, the header information processing unit 17, and the compression and
apgRgatsion procESBIRGUHIE 1B 16 Leprodlicerimatecdats forrfed Byard ich
moving @i,cture, In other wordsc,l are ro?luct'g)n signalfa%i%nal level of .
LR RN SHaTges ActBrditg 1o 8Dt W 6P fheGtical disk BT tHat IS g™
iriESHHla B G daeepligrisAroceeser e andlon.fiant andult 39,
to generate reproduction data. This reproduction data is subjected to
st@eceding, deinterlgave, anderRrcoriestiorrimogsssing bydhe sjgnal
processing unit 18. The reproduction data subjected to the error
[ Oéar¥ection processing is inputted to the header information processing
unit 17. A header is removed and information on the header is notified to

the mMRFSCONtFGiet 14 " BGBsEhGemy e rEpifiddton aRe R impdtdtd

sl cqmaressio and expansion racessing uni, 13, and separatednto
image data an sound data gyt e multiplexing processing unit 33. The

deiage datads releasgdframdala sempression-(expanded) an the basis.ef
the standard of MPEG

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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by the image processing unit 31 and displayed on the output unit 25 or
outputted to the external apparatus by the encoder 15. On the other
hand, the sound data is expanded by the sound processing unit 32 and,
then, outputted as sound by the output unit 25 or outputted to the external
apparatus by the encoder 15. [0069] On the other hand, when the optical
disk 51 is an optical disk that has not been subjected to the finalize
processing, the microcontroller 14 detects, according to the management
table TV and a VTSI and a VTSTT VOBS of a title corresponding thereto
© EhafePimithiee FRIMOINYT a retdrdiiciFosiflon bf-d fileé 'tk poritifig therétbt
20201 instiucts the respective units of, 37 the recording and repradycin
appa?aeius]i to peﬁgrm reproguctlon ?I’OITIJIHIS recording position.
sul9Bseauently, Jermaucton pracessing is,performed. This progessing; o,
continues to be executed until stop of the reproduction is instructed.
prdtersstop bf thadepraductipnds stiuciedray: the.usehdheeproduction
microcontroller 14 controls the recording and reproducing apparatus 1 to
dagrdehe bpetatiohoftieproduetioncand Stops e earodbietdons [60POJtOAd
the other hand, when the reproduction instructed by the user is

EorepRGadiatRsEST drf SRttt e BHATREIPtal tidk 81 is ah SifRaf isk®
-re%gyggegﬁgﬂT%BQ%%%%Rg§e%§nQ%a header is notified to the

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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the microcontroller 14 detects, according to the data of the UDF held in
the memory, a recording position of a file corresponding thereto and
instructs the respective units of the recording and reproducing apparatus
1 to perform reproduction from this recording position. Moreover, when
the reproduction instructed by the user is reproduction for an extended
file and the optical disk 51 is an optical disk that has not been subjected
to the finalize processing, the microcontroller 14 detects, on the basis of
the management table TV, guide information, and the intermediate
timanagemednt rigformation Bik-cantesponding thereta beld.in the memdryra
recording position of a file (an extended file) corresponding thereto and
rYRSPULS the tedpetiivé uhits bR GRIFEERINIRG 538 Afif reprediieRgiently .,
apparatus 1 to perform reproduction from this r cordirigﬁ?osition.

T eESSBUEHY, rBpRSHRRTORSDrob8ssingis pBRSmed. This prBEESEiig *»9
cé§¥4@H8§t%Qeﬁ?“%§£@%HQH'&Hﬁ&?f@@w'p&%“%ﬁ@”ﬂéﬁgﬁgéé%qbn is

When stop of the reproduction is instructed by the user, t
irpierecanirollendd-cantegls dhre recording-aneg reprofucing apparatisd toy

ends the operation of the reproduction and stops the reproduction. [0071]
thiftersthe, progessingrinstep Sileraftdr thenprocéssitige i steprslid ahend

recording and reproduction processing proceeds to step 519. The

T SRICPORTHIG STPRARRIGES Whethé&rower-ofP o< fistiereted bhihedkest+on
and"§0JLs lugded that poweroff.
£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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Is not instructed by the user, the recording and reproduction processing
returns to step S15 and the processing in step S15 and the subsequent
steps is repeated. [0072] When removal of the disk is instructed in step
515, the recording and reproduction processing proceeds to step 520.
The microcontroller 14 records the management table TV in the optical
disk 51. Specifically, the microcontroller 14 records the management
table TV held in the built-in RAM 43 in the optical disk 51. [0073] In step

an2de N6 1GC0IAING, and reprodycing apparatys 1, exeate discripination;

coderecording processing. 39 Specifically, the recording and reproducing
redpparatysh LalcWates ediserimination cede indicating that- the-kacording
and reproducing apparatus 1 recorded data in the optical disk 51 and
perebords:the disciisnipator sode@sshowmireBigt2. e adeiont ¢he until
recording and reproducing apparatus 1 generates, for each
stardeferiiifed FECREFGINE (20 TSR IRE Case " BFthisSEREMpre) Fhe
own ({Egggl{/)another m%q:%lég@én?tio indicati:ng \évggther the recgrrd?iriger

repr. I8 =5 13 a 1use micCrocCarl
Gt Was recordéd by an apparatus of own model of an apparatus o

142pgHhergnadehand. recordshe-owpdpedalanother madel information ass

shown in Fig. 2. Consequently, when this optical disk 51 is loaded in the
theeegrding:and repreducingapparatush agains idgPassibleeproduction.
[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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to execute the judgment processing for own model/another model
recording according to the processing in step 514. Details of this
processing will be described later with reference to Fig. 14. [0074] In step
S22, the microcontroller 51 instructs a not-shown loading mechanism to
discharge the optical disk 51. Consequently, the optical disk 51 is
discharged. After the processing in step 522, the recording and
reproduction processing returns to step S12 and the processing in step
S12 and the subsequent steps is repeated. In other words, the recording
S%ﬁféﬁéé&étiontﬁr@ceﬁgﬁ@r%iﬁlﬁ oRstandBy tRtF tHE dptidaP diskbss |
Ioad?d again. 40 [0075] When r off fis.in mstructed in step S19,

the
CabEOrdngG *ahd tESTotl PSﬁ proce% fhg procéeds'® stsy ﬁcordlng
an'H'%f&ﬁQBHeléqf 1;%%&@&95%@%%@5 processing (950%%%%3&&%@@&@@

down the power supply) and ends the recording and reproduction
5 IPERGESSIRG {00 76] AR examiple £f aconsibution Hftrtarrecorded inthe 1n
management table TV area (Fig. 2) will be explained. [0077] The
adeahageméhetalsie T ithe disérimiratidncdote aang thevh generates,

model/another model information are recorded in the
for each predetermined recording unit {a VTS unit in the case

of this example), own mwmodel/another model information
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 loaded 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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management table TV area. Specifically, the management table TV is
recorded in the management table TV area and the discrimination code
and the own model/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 S20. 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
L1084 %%(ample of a simple constitution of the management table TV. In Fig.

5, theaumber, of titles(the aumpgr of VI$e). Jaft Raint addresses of, Al
respective VTSs, addresses of start points and end points of p aral

anehaptsss decluded in qnestitle; (addressesaf start peintsrangd englpointsgt
respective chapters) are included in the management table TV. In the

nicaseohthecéXampld e kegube the wenberof tittes-QAESS)IS (movard sing
addresses of star points of the respective titles are included in the

fomdrigehhsat dable e PR flosHIs dre 2P Psdand evrsiordipghend
case, of the example in Fig. 5, ten chapters are included in the VTS#1

teRAG %I%I%?s%sp olf%grstspﬁ%ts and end points of the respective ten

[ o¢hapters 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
respegtive fwepty=chaptarscaredochigedon 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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in the management table TV. Besides, various kinds of information such
as a starting address of the guide information TE area of the extended file
are also included in the management table TV. However, the information
is not described. [0079] Fig. 6 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 Fig. 6, a management
table TV is recorded in the area for the management table TV. The
remaining area of the area for management table TV is a free zone (a

reff@e shate) Viv the afistrmifrrtionicode Fécareliny- processinglimstep-s2at
the 42 microcontroller 14 generates and recqrds (%igcrimination code

P KGN PRI 770 e hasis Of the MaRagément tg% S TV'EE VMIGT ot &

pofMG i1 Fig.§ ansbterords the.qun madel/anather madel., information {the,
own model/another model information for each title) held in the built-in

tHeemeydthe RAMASLW Fig. 1)zdncthisway witer remeyakeflthe aptica .
disk 51 is instructed (YES in step S15), the discrimination code and the

3 ,owhemodeanothertmbdelsinforifation are- razorded daidre mermagemetar
table TV area. [0081] Details of the judgment processing for own

PIhBHEIAhSther - figef rectidmd i §tép %Hﬁﬁl‘ifb‘?ﬁ Wil JeceRpraFEd iith

table TV. The two titles are “WIS#1l"” and “VTS#27. 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 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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reference to a flowchart in Fig. 8. [0082] In step S51, the microcontroller
14 judges whether a management table TV is present in the management
table TV area of the optical disk 51. For example, the microcontroller 14
drives the thread motor 24 to move the optical head 22 to the innermost
periphery of the optical disk 51 and acquires a result of reproduction on
the innermost peripheral side via the signal processing unit 18 to thereby
judge whether a management table TV is recorded in the optical disk 51.

In recording by the recording and reproducing apparatus. 1,.when dat ig
"G GAEH. % gt ABIE TV i oo Ugcited. This Whena -

sHibgRagement taple TViisnqlpresent; thisangans thata reaarding and 43

reproducing apparatus that performed recording processing for recording
vvdatain thewpticalrdigk %l dast iscdifferentfienviherreteldingariter model
reproducing apparatus 1 in Fig. 1. In other words, when a management
inéblenTViemdtybresent, itds jukitfeee thardadwasiretorded ithe optiRarh
disk 51 bian apparatus. of a model different from th%ecordin an I
[%(%3] hen'i

tifepPddi&hg ja‘b;%fﬁtﬁ’élil(ﬁ"ﬁ’a{bﬁ%ﬁ%ﬁfé’ of BRGtREF motéh:
- 'U%%:ﬁ n.Step Sl thata @d%”%%mc?&{%%@ TVdi5 yesent e ¢ v ucted

judgment processing proceeds to step 552. The microcontroller 14 judges
(wdaether a-disgrinaingtion gode isipresehimtheipanagamaent fable iy own

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

reagplpcﬁﬁ@tc':'f‘n%f a QQ%'t@g%%@Ef@&ﬁ&ﬁ%QpMmd@epmng for
apparatus 1. [0084] When it is judged in step S52 that a discrimination
r&osled 44dspresent; inistepno 3¢ the mistoconticllet 14srebidsioutehe from
discrimination code from the management table TV area of the optical
tiisk &10 he it cas@ SRIECEKRETAPIR APPRE 7t Bfe Inditrédéntroter 4% RSRET
out the discrimination code fron&ft e area for the manag%meq;t table TV.
& <3 1 3

weEE8] RS 5 5521 898 TR o doHirotier 14 2t the Managémient taie A7
200 3 MMG| (see g, q) I the é/MGoﬁ;@fc%flﬂ@i%@ﬁ%@ ggkaﬁla%aratus

continuous data sequence. Specifically, the microcontroller 14 sets the
o fanagement tablerEYdaios foand: the A& of the VM@ asa@producing

continuous data sequence as shown in Fig. 9. In other words, the

appistooondraller 44 corpbineswataf another model) .
F0083]

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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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 555, 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
S EH& R Progrant tt%pthsefﬁ ata%eeq ﬁnelr%:créof:c)(gr%%]aot%? the rﬁ%ﬁagsgr% ent fable

a: LY. and the. VMGl and sets.a reauit.af thecaleylation.as aiscriginatione
45 code. As the hash function, for example, a program of an MD

optMessage Rigest). 5 isnisede Thehashfuticion psagiaen hasa g. 7, the
characteristic that the hash function program calculates a value that

mimekesathash. value of eats wWith-ahterbitasrdatan i te BEealiey the

length (e.g., 128 bits) . The hash function program also has a
ar@garbeterichit tHarf EeMipdssBB 6 cdiculate the inputted data sequence

Eo(é]%%\fata sequence obtained by combining the management table TV and
the'VMGI) from a value calculated by the hash function program (a

b, e s o
t Arash funetiendswiforgsee 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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in a range of values that the output value can take. [00871 In step 556, the
microcontroller 14 judges whether the discrimination code read out from
the optical disk 51 in the processing in step S53 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. In this case, when data is recorded in the
coopticaldisk b Ihstite feceording anfiaepreduging apparatusrkof tHe same
model as the recording and reproducing apparatus 1 of the last time, the
B’]@@ﬁ%‘éﬁn‘ﬂﬁ%ﬁéﬁboaelr%dé?&éd m'ﬂ*i@(?bﬁégl didR B &Rd BRE 9 ram has a
dlscrlmlnatl ngo " ca| ular}(?d ”ﬂt roceSS| in ste co nC|de
NRiftR BachGthér [ en'itis judge |nl§t%p ﬁwzﬁtﬁe re (i’ s @

va@é%”%aé'%?q%@e andithe caleylated disarimipafion Gode ,Gipgide \%“Ea

each other, the judgment processing proceeds to step S57. The
1 emipracentsellerflidkpalges . that ar apparapsswf tewn mokelHesarded datan
in the optical disk 51 last. [0089] In step S58, the microcontroller 14 reads
Prowithe owrs model/anothermodet inférvatidriafor achditiefromsthele to

calculate the inputted data sequence (the data segquence
~ obtained by combining the management table TV and the VMGI)
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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management table TV area. In other words, since an apparatus of own
model recorded data in the optical disk 51 last, the microcontroller 14
judges that the own model/another model information recorded in the
management table TV area is effective and reads out the own
model/another model information. The microcontroller 14 reads out the
own model/another model information from, for example, the
management table TV area in Fig. 7. Consequently, it is possible to
quickly obtain the own model/another model information for each title.

.[0090] On the other hand, when it is judged in_step S51 that
G ClE T4 1§ S8 bABSert whih IR Judged 1 Stor S8 hdts

~adiscrimination sede i pot presenti ariwhen it is,47 judged in; step; §56 that
the read-out discrimination code and the calculated discrimination code'

s 580 et cointideivith eackh athék an apparatus that performed the
recording processing in the optical disk 51 last time is not the recording

{C8Ad Ireproducing apparatus 1 to which the invention is applied but is an
apparatus of another model, the microcontroller 14 advances the

judgméitrodessifig h StEFS59 n EepPs59” the Mitfochhifoll&F 240Ut
afdoes At s, optieal diok oA ds ap.aplieal diskdn hish dalg i (ecgided

y an apparatus of another model. For example, when data is recorde
coby dhaeqganding and seprodycing appasalistl (20 RRRARYS PEOWH s to

model) in the first recording processing and
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.

[0020]

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
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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

T pHtSmEd By e appafatlis ot ariotrier mobef il fe BaEarid Pacoidig 2
£H9SessIng, Al eastons of ine management table TV.and the VG Bacn

different from data after 48 the first recording processing ends.
otldiscriminatigpcada;calsulated ppdbadhasis,af the- managempenttable g
TV and the VMGl is different from the discrimination code recorded in the
iroptival diskizkih thedirsts tecordingtpnoeessingidn thisavays dds gassgibded
to quickly judge whether an apparatus that recorded data in the optical
T ShER BIQAELHATER AT Bpparafu Bl iR del op BhigpparataBref another

. _model. [0092] |n step S60, the microcontroller 14 checks whether the
rl\Lus gfs anh er  no é:‘it[dr aﬁ%eppgﬁaqﬁg%?néc&&h%?r 14

18 an % ga OF
appara IS an apparatus or own mo

adhedeLorqachspredatermiped Lecarding KBit{YIS) s

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

48



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 indicating whether the apparatus is an apparatus of own
model or an apparatus of another model for each title in the built-in
memory (the RAM 43 in Fig. 1) . After the processing in step 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
thgpparfatlis that Fecerded data il rhesoysticat diskeBt fast is anTdpparatus of
qQwn model or.an 49 at%pgg,atus of another model. When the apparatus

" GhAF Felbradda GBta RS optica Hidd 81 755t i8"n APfarkdS ot ol the
nalfi9helh s ROSSIle 1a,AulgHly Judge Wat an agoagatupla model, hap

performed recording processing for each predetermined recording unit'o

ditheraptiosd disknSdoa ar appasatys Afown. pradel 0HaR BBRA AlWS,Ofr i rst
another model. [0094] Specifically, in the case of NO in the processing in

restepd 854, mropy S521aad step 8564nvwEig., 8 since thesapparatus tpat ckly
recorded data in the optical disk 51 last is not an apparatus of own model,

JufecHBERAG In fifk PROCERIIN SR Se0cMiAerahe dppattusisanal
di%&pgliawgs%f %\ﬁ,vx?lemfsdealtr?ra%%ggg%&aéugfOfown model or an apparatus
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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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. It is unnecessary to check whether the apparatus is an
apparatus of own model or an apparatus of another model for each
predetermined recording unit. In other words, since the processing in step
S60 does not have to be executed, itis possible to more quickly judge
apwhethertherapparatus isede apparatis ofevapmodel ok arrappatatus Of o
another model for each recording unit. [0095] 50 Details of the recording
dagrpdesdsing instés B ZirsKig.l Awiltbé explafraehwith veferénvertonade 1,
. flowchart in Fig. 11. [0Q96] In step S81, the microcontroller 14 judges
Lty hRREr e Fechrifg bricessifg SRobitf be FatipBa Toithe Gpticarthsie

thél:' ';%rr%)é%‘ﬂg He ! Ea%é%%ﬂ? nlgr 19 !)lgre %‘s" %ﬁl%gets ovélri]o%?hcetq f nrae"ég o elaJ Jr:ﬁftlnilﬁg

processing Is Instruct yt e user via the not- n operation
retiRalizenpragessingriscprocassingforacamplating the, regrding. processing,

by updating the UDF, the VMG, the lead in, the lead out, and the like in

moBgl 20 {08973 Wher itus judfedthintstep S8Lithiat the recording
[0024)]

Specifically, 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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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 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 Bfdstibjeettheimage data BAdPthe soLnd date e fifie S/ divisiohd -
s Vrl}hLiIEp exing. The mi rocoq}trolletr 14 controls the__header information

BrocesSing tnif1 715 alid heA8&rntaliTatiSh Spddaiiar 13 e Bpticad didk -

[O%,Er]leader information of an extended file, and the like to the data. The
microcontroller 14 controls the signal processing unit 18 to apply, after an
error careectionseade imadeed to e dimedivision-midtiRlexed lata added
with the headers, interleave processing and encoding processing to the

- regdated inathis oeys she inpircddtd isecdrnveriad indo fecordiagpadatac D089 k

In step 583, the microcontroller 14 records the recording data in a disk.

518pec’1‘£‘i?30‘allﬁya?ﬁ@j’ﬂ‘tequaﬁﬂﬁ/ ofhdaserpéamtier 14 Judges whether

finalize processing is instructed by the user via the not-shown
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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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 updates the management table TV in the
management table TV area of the optical disk 51 (Fig. 7). [0100) In step
/585, the own model/another model information generating unit 41 of the
dilerbeBniroliér P4 tiptiates tHé Bui %@&&W&é@ﬁoﬁ%l fitBimaticn With

respect to the huilt-in 52 memory (the R 43 in Fi .1(# of the )
e G L i PE eIty e R a0 e s on

petidated fopeagh Rigdetermingd recerding dinife this processing.is skipped
when the own model/another model information is not recorded yet for

exthenpredetetrained tecording unit dnithis embodinmEnt, the-owdntrol ler
model/another model information is updated for each title. In general,

Lirsportirrlby Hicapparstds bf ovsembee| andtretdrdingaby v apparatusn
of another model are not performed in one title, the own model/another

err‘ffbﬁel info?ﬁfé?ﬁ)ﬁé%dated%?@ach titl€. [0109A%tep 586:%he  the
ti-még—rgfggg?g%r—gnﬂi%q%%sékggdthed%%sa{s added with the headers,

interleave processing and encoding processing to the data. In
this way, the input data is converted into 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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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

ndlisjydged-sien $86 thatthe regerding should- heended, thesecording,
processing proceeds to step 587. The 53 microcontroller 14 executes end

tiprocessingdéithiscaseyr whelethe datariosha secardedds sledaif@or each
recording of a moving picture in the processing in step S82 and the

P iReftBhE Sth S CRT SEpISET Fechitling of eetrdl Healis corhpletedyhen
whereby recarding of a VTSTT VOBS is completed and a VTSI BUP, a

FRITEIM AR PTERMVOIES aFE SBqueREQRT e, EoMehuenfigrded yet

£dEGAING Of ONE Y E 38 GUBRIEIRY, N, S way, INthe, rSﬁBEdAE%Qr%Q, the

reproducing apparatus 1, when stop of the recording Is instructed by the

owiseirdae seriesiof PIRsessing B tha €oPIesSIN AKHEXRaNSIOH title.
processing unit 13 and the like are controlled to be stopped by the
ImierocontroliEctd dindithe recertiag af image datarisdtdpped.recording

Subsequently,
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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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 BUP is.formed. Subsequently, areas for generating_the following
TG A VTS Sha VTSR OBS 12 8nired 5 Badting. The Gpitariass

witnSeaksdhe areas, ofthe MESkand the VTSM QBS, sasuredzearlier, In,

this area, 54 the same management information is outputtéd to the signa
piprecessing tind B8anskeecogded inthe optical diskSkutonseaHentlyeps,

areas of the VTSI and the VTSM VOBS are formed. In the recording and
1repisuiudifg apparadindnafadatasfbrietabya moving petureviBereby

recorded for one title. Consequently, in the recording and reproducing

ASPAtARE 25 vihdn Alfie TBRmed ISP RMGUiRG Fiethre §7eEdHEd, ha TS T,

NG en} JoEion andhe.fle o repided accoring to aDVD
video format that is a format nWthﬁ mgnagemen information 8&38 (o)

rdbeiESly managamentinfounationhased;on the,VIEMVQBS, a file, and
management information based on the VTSI BUP continue. In the
reecording anddepreducingapparatpedy shen recordingrof atop 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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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
data formed by a still picture inputted by the image data inputting unit 11
thig coifsreaded By the imageopitebssingt 55 UL b thet corhpressismal
and expansion processing unit 13 according to the standard of JPEG and
P ecor gél.gln %negtrecfcgrdi%%%n er(é(ﬁﬁ)goeu%inbgap%%?atﬁ? 7 i the taErding

cof@ Jneving picture. firsty argasaf ey VIS] aad a¥IgN MBS are ;. req .

secured to record actual data. On the other hand, in the recording of a
Instill picturermitnmnngite adepniamaregpsecured by paddiagiaciuad data

formed by the still picture is recorded without securing such areas. When
byrécorelivig of pthetfolewing stifl pickeire o instrgctetitye the Gsesaheent ly,

following still picture is recorded in the optical disk 51 in the same

iR TR TSR POSRIOT T ife A GrEdth il R fegotded inaReSd
byng”ﬁ%gﬁﬁéﬂyfg@%£ﬁ?{%C%%@g%gﬁd, the management information
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
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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 information formed by the recording positions and the like
held in the memory is recorded for the plural files in the following area as
the temporary intermediate management information DK until finalize.
Consequently, in the recording and reproducing apparatus 1, when files
other than a moving picture are recorded, the files and management
unikfortratidn AR réCorEEETA HPoRTEt GTEPIRS 56 RIS Fdtdgement t 13
information correggondin%é%%e f(i)l%. %ngoradirég format of the files and

AR hERAgeiRent Information “is sWitched accbiding £6 2R Kittibute 8f a-fife

relocha [aeorded. L0105 0 the; r%@gf%@gdfe Pred Hﬁ@gx%%%aﬁéiqe%lof a

such intermediate management information DK (Fig. 2) is collected in the
moplusial fles eartinuausty tecerdedsanstkmamagementdinformation/ioss are
managing the entire files is recorded. Then, individual information
s efpidicding oy positions dndkflle drames éirthd hespeictive fitewnid, re¢ordelde
and formed. A starting_address of this intermediate management

e oAb Hrdis® dBYGH Y fixed aFeH BhtHe finér &kpidrat Bider 6

se%g%ed by 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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optical disk 51 as guide information TE of an extended file. A recording
position information of the guide information TE of the extended file is
recorded in the management table TV. [0106] Consequently, according to
the recording and reproducing apparatus 1 that also supports such files
other than a moving picture, it is possible to reproduce a file of a still
picture. In other words, when such an optical disk 51 is loaded, in the
recording and reproducing apparatus 1, not only the data of the VTS and
the VTSM VOBS but also the intermediate management information DK

angf & sl picture file is aef%@mdyg%gérocfe he sgjgéi%i 951';%501 %%%Ofc'?g‘gﬁt.o the

search of the optical disk 51 based on a managem able an din
rethermempycetihe 57 microcontiollend4: Consaauentiynioriexample: itds
possible to provide the user with titles and the like of moving pictures and
i sstilf pictbees secordeilip the aptcat disk.5k actarding sta arbnstauciiodeaf.
the user. When the user instructs reproduction of a moving picture, it is
[Op8sdible to reproduce a moving picture file corresponding thereto
accor]qrilngttgeth% data jfthe V;!’g arned the VTSM VOBS in a manper same

as thé Tanner deseribadhnove conJij(af:r%(ldnugctlhl%(-:"re5(1?-1:(’)‘5}1]6?1 Bﬁﬁca]f HisR? P

1 0l @ the giherhand, wher itis Judged i sign $81Lthat the rgearding

processing should be finalized, the recording processing proceeds to step
inS88elThelmnicrocanttodler t4ntinvously 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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generates a UDF and a VMG. Specifically, 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-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

niSURRliSsmanagement infarmation fora, maving.pictye filetq the headey .

information processing unit 17 and causes the header information
t PEACessing thit 14de generaie YMGdata fior a0 player: 5§ [0108] e s
step S89, the microcontroller 14 controls the respective units to record
anfiesti DFland tha MGgerverdted im theeoptidal cisk 81s¥helUbfcand the
VMG are recorded in an _inner peripheral side area secured in the optical

L5 1 ARG TR e PTh dMd & Rad dEthre foffhel. EBRseltRhtly, MRl ucts

Q tic(gl isk 51 is set to be Ia_yLal%Ie ina DQ/DSpIa era Elic ble onl
R D e R P S s RSP aR S e Yo Rice

a REOELS§ING MLelep $89 <therecordingNrecessing. ends. [ULQP] Arearding.
to the processing in Fig. 11, data is recorded

data of the VIS and the VISM VOBES 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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in the optical disk 51 and the own model/another model information held
in the RAM 43 built in the microcontroller 14 is appropriately updated.
When the recording processing is finalized, it is possible to set the optical
disk 51 to be playable even in a DVD player applicable only to the usual
DVD format. [0110] An example of the own model/another model
information updated in the processing in step 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

%ﬁl 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

s requieddedeave dformation jndicafing, whether, regqrding is regording
by an apparatus of own model or recording by an apparatus of another
ranpdelforeachiofdhe ditles dn the urinetyprinedtitles: Sinee 1gevteineldes,
8 bits, in the example in Fig. 12, an area of 13 bytes is prepared. In Fig.
the ap-areplfotistrst litle Faferldt tang tithe# 1146 an<eightivtitie dreferred
. 1o as title #8) is secured in a first row. An area for a ninth title (referred to

UG8 HOTRE °F SiktBHth fffE TrSTERRED ALty PB) s et tedlin®t and
- a §%%%ngnr%\9{d%l@g%r&ybg@ area E%&%Q&etyé%%%%négéglgly, this optical
disk 51 is set to be playable in a DVD player applicable only
to the usual DVD format. After the processing in step S87 or
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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(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 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 appgraﬁ?l:e of own r‘ﬁ"},ﬁ%f’ it %’) ﬁgggible% qtjjisckl§056’ JFeagr{ral, v%ﬁenrﬁl%ord
niapiiepl-diskdsdeaded afterdbat,duhether, fegording, is recording by 88, «

apparatus of own model or recording by an apparatus of another model in
1 sgilgrigeoniding emits fegin teoniteats=ofithécowia tiedel/andtherdnadelhe ther
information of the management table TV area. [0113] For example, in Fig.
repe s diniéd fratitne il 2 PRP B titlS #F (e VPSS a5 tHeevTSiNg

in_Fig. 2) are . recorded when the recording and reproducing apparatus 1
b}i’naﬁg?p% tu gﬁanotger mo§e9 %Oggelﬁ(ﬁ]g?if}fﬁ tﬁi]stfgfsse,llﬁﬁéhe

ara t’i &
executes tne recordlng processi

ni¥ podelianpthargnodelinformafiop generafing ypit 41 ypdates the own

model/another model information storéd in the
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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RAM 43 according to repetition of the processing in step S85 in Fig. 11.
[0114] As a result of the update of the own model/another model
information up to the title #9, as shown in Fig. 13, flags (1) indicating that
recording was performed by an apparatus of own model are stored in
storage areas corresponding to the title #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

1c30RATalR.Q1 QWD modelanregording by A, 1 ApRArAlIS LARONEL .,
model is provided fo each of the titles. owever, the inventior is not

relimited £ this - Lhe flagn indicatingauhether seserding:is 4e5054ing by,af 4
apparatus of own model or recording by an apparatus of another model
bymay depprovided fof eactt predetertaihedhrecording-umitli[0d 164 Detaits ok

the discrimination code recording processing in step S21 in Fig. 4 will be
cogksatnedaditlt feferaticatsls LiGwetidre in Prpad. forfiorng step Sa1l, the

madiscrimin tiotn %%de %%Iculating unit 42 of the microcontroller 14 reads a
VURRSTSAd a rﬁanggeme%ﬁaab“le

[0113]

For example, in Fig. 12, it is assumed that the title
#1 to the title #9 (the VTS #1 to the VTS #9 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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TV effective at that point. The discrimination code calculating unit 42 of
the microcontroller 14 reads the VMGI of the VMG in Fig. 6 and, for
example, the data of the management table TV held in the RAM 43 of the
microcontroller 14 (or the data of the management table TV read out from
the optical disk 51). The data of the (effective) management table TV to
be read at this point is data of a latest management table TV. [0118] In
step S112, the discrimination code calculating unit 42 of the
microcontroller 14 sets the VMGI and the management table TV read out

ap@s A:00niNUous, data sequence; Spacificallys as shoywnin Figh?, the 1es.
discrimination code calculating unit 42 sets the data of the management

Hotabte TV andethérdataof o2 the MG| asmaicentinuous data sequanceélag
. [0119] In step S113, the discrimination code calculating unit 42 of the
1InhiGdEdRFoIIEE th ¢alcisfed Pashsy 166 of e wWhta s8qaeree ahdseats

Owthemh%s(_}gvggjer%s grdéscrimiianatg)n code. Fgr exagple, as shown jn Fig.
Yol the disEfimmation code ~calctiatiRg Uit 4% cRlc TAIRE Hohadly @8&13‘&‘/

beaRRIYINHR hash functionrogram. o the data sgauense (thedata

sequence including the data of the management tablé TV and the data of
{ othiesYMGI) and sets a result of the calculation as a discrimination code.

Although the data sequence has an arbitrary length, as a result of the

Ca|cu|%\qf@@ié@@(ﬁiﬁ§qgiiscrimination code recording 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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the hash function program, the discrimination code has a fixed length.
[0120] In step 5114, the microcontroller 14 writes the own model/another
model information for each of the titles, which is appropriately updated in
the RAM 43 by the own model/another model information generating unit
41, and the discrimination code, which is generated in the processing in
step S113, 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
QW l/lanother model information generating unit 41 in step S85 in

thfigg.hlﬁ%?i%(ﬁ} the ﬁ?}s%?imﬁgﬁgn %%%%, SG%q\f/ﬁl%(ﬁelé calculated by the

[ cdiserjmination 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.
Conséquentyn &l shownhén Fig.cL; ithe discrimination cede:-and the @wimit
model/another model information are recorded in the management table

1erghrehe AHSREIbECISIAY in SteiR STt hafirsdidchimifatioi sedef the
recordinlr?et%rocessi ? is en edh[aos]hz%] According to the processing in F(iigé.

a2 AHERIRE DA Hidk B1SI S AoVt oAt tRe R BFdiRg O™ <©
rJEPOAHEING aPRRrallS, 1, _tu%d%’nglmi&@ii,on&Peded%gs%%%%‘%@ code
optical disk 51 on the basis of the VMGI and the management table TV.
callk@&DWing unit 42 calculates 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 sequence has an
arbitrary length, as a result of the calculation according to
the hash function program, the discrimination code has a fixed
length.
f0120}

In step 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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model/another model information indicating whether the respective titles
are recorded by an apparatus of own model is also recorded in the optical
disk 51. Consequently, when the optical disk 51 is loaded in the recording
and reproducing apparatus 1 again (step S14 in'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

wnafown model, by refering.to the. own model/another. mo %J@%{gﬁ&i%n

[0122] According to the above description, in the recording an

42repragucipganpasatus 14os the remaoyvahlg eptical,disk o, when:data s »
written (recorded) in the optical disk 51, it is possible to judge, by adding
fog diseriminatemeodetinticatitiy ithaf am. apparatussafoven igdebwretesihe
. data to the data and recording the data, at high speed whether the loaded
inoBtidal Gisk-BE i€ BSREHTHIFT WK YAt s fdtdraus mastphby apother

pparatus of gwn model or recorded (last) by an apparatus of another
mo%e% n%ﬁ%ﬁtév%r}] %V%%ﬁ%ca?rc{eg l{x t%% Jan%%ggep&smagi%yrv area.

oael. a IS written'in one ca

a rRRparaiusesafplutal models Sit is,passible toquickly Mdgs YRetBET Aqe
apparatus that wrote data in the optical disk 51

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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last is an apparatus of own model or an apparatus of another model by
referring to the discrimination code. Moreover, since the own
model/another model information is recorded together with the
discrimination code, when the discrimination code and a discrimination
code calculated coincide with each other (i.e., the discrimination code is
effective) when the optical disk 51 is loaded, it is possible to quickly
check, for each recording unit, whether recording is recording by an
apparatus of own model or recording by an apparatus of another model
by referring to_the own model/angther model jinformation. [0124
DS R R R S S CaCH LR g i 42 G e
adiserimination.code, apameuntof information, 65 isgompressed using a
hash function. Thus, it is possible to set an amount of information of the
pdisctimination) cade: small sckipareddyith amramanntef idasmatian ©f @amg
input value (in this embodiment, a data quantity of the data of the
Chidnage et tabis TV and theeta ofthés/ViEH) dsiheettheche data and
discrimination caode is calculated using the hash functionilL it is possible to

L RSP ATEAGN 6 a Stdrage*rd i Y tRBHScrtfEtDh Edfe 1624 fideHERGhL
epyer, sinc {nput yalye (a.d eguence) for alculatin
d%%ggzrignyin%tsfo% c?g%g LglsRi‘ né\%é}d %agﬁ %%J%tc%o%]als gene?gtge%(gon@ﬁegﬁzs%yofa 2y
appsirefibe datagesordet indheapticahdisk dhdtis B9ssikle 1 kedHGesas £
probability of error in judgment on whether recording is recording by an
another model.

r

[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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apparatus of own model or recording by an apparatus of another model.
[0125] It is possible to quickly determine whether an apparatus that
recorded data in the loaded optical disk 51 last is an apparatus of own
model or an apparatus of another model. Moreover, it is possible to learn
at high speed (compared with time for sequentially checking data of the
respective titles), for each predetermined recording unit (title), whether
recording is recording by an apparatus of own model or recording by an
apparatus of another model. [0126] Since it is possible to quickly learn

: ieiherrecording, 86 is secarding by an,appasglus of pwn madelar, .
recording by an apparatus of another model, it is possible to reduce entire

s<hecagnitien dme atithedima whan dre aplical diskil isleaded:d@d 24}a11
According to the reduction of time for recognizing the optical disk 51, for

cogxample it ishpassiblecterredut eitirierrequired untibstairhofiepreduetidnn
or recording after the disk is inserted in the recording and reproduction

thdgpardtas i TeTherefctet ap@rapility ot te Tecorig arfd FepraaucAgment
ofRiRe 1 cane improved [017¢) Summaries of the gxamples .
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. Moreover, since an input wvalue {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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below. [0129] In the recording and reproducing apparatus 1, after
recording of data in the optical disk 51 is completed (after the processing
in step S17 in Fig. 4), when removal of the optical disk 51 is instructed
(YES in step S15 in Fig. 4), a discrimination code is generated on the
basis of data of the management table TV and data of the VMGI of the
VMG and recorded in the free zone of the management table TV area of
the optical disk 51 to remove the optical disk 51. As a specific example of
the generation of the discrimination code, the recording and reproducing

1 ARRATAILS 1 generafes a discrimination,cade by caleulating a hash gz%}usn

of a data sequence including the 67 data of the management table

appyttha.datarobihe ' YMGhofi the VMGiof the apticakdisk 3LAVhendhe;: re
optical disk 51 with the data recorded therein is loaded in the recording

regndirrepiodutingeappdratus nageie fetdre YES in stepiSk25n Figl«hdthe.
recording and reproducing apparatus 1 judges; on the basis of the data of

[%%%anagement table TV area of the optical disk 51, whether an

apparatus recorded data in_the loaded optical disk 51 last is an apparatus
of owgcrﬁgéglc%feg %%ﬁ eiln]if:ig.u %.l§6e8| ic%ﬁ?etheoffecro(eraﬁ‘l n&r%(? Eg the

ofepeedueing xapparatis lsalgplates ahash @9@ Ai{he data sgguence,,.
including the data of the management table TV and the data of the VMGI

reafitheddVith of thes opticaldisk Sddodalelilate ar 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™. When the "discrimination code™ calculated and the
discrimination code recorded in the management table TV area of the
optical disk 51 coincide with each other, the recording and reproducing
apparatus 1 judges that an apparatus that wrote (or edited) data in the
optical disk 51 last is an apparatus of own model. [0130] In this case, it is
assumed that, after the recording and reproducing apparatus 1 (assumed
to be a recording and reproducing apparatus A) records the
discrimination code in the free zone of the management table TV area of

the optical disk 51 in first recording processing (deletion processing or
&g o e QRGFARE Hie RO Tk £ TEMOVELT & g Btordig ©F

RN EePadueing apnaraug of anpther adel (@ssymed. 1o he é\fkreﬁclow'ﬂ%

and reproducing apparatus B) does not rewrite the free zone of the
tHparegemeridable-TV area diiey, the dissdminationaodeandtheiewn and

model/another model information) in second recording processing
refletetiont proeessing oredition piocessing). IMNERisicase; aveilil thererig .

no change in the area other than the data of the management table TV of

1) theThanagenfshit g F\EEREQG RS HRE RERI6AL U Eigl B]9ESmtetits Fhe
v {east Qe oldhe managemant iabie, T 8peng VMGL change (ol 1

management ta anges, “only the anges, or

diBrRnagementiable Tyangthe- ¥MG! changel-thergfore; whendhe optical
disk 51 is loaded

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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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 calculated in step S55) and the discrimination code
recorded in the free zone of the management table TV area (the
dlscrdmlnatlon code read out in step S53) are different. Therefore, the

LS ERbRHRG &N reSFoditig AP pHBARET (the ?e%%%ﬁﬁ%ﬁﬁ’?@&oﬁfc‘?ﬁﬁled
 APRAAIUS AY judges that a0, apparaiys . ihat rece 5[96‘1% (%a in this optical, _

disk 51 last is an apparatus 69 of another mod In the recordlng

traNderepsodining agparaiusB thatdacsenstiswed taupdatecoptents of the
management table TV of the optical disk 51, contents of the management
ditaplel T reHahge whedcadditioh, deletionpeditiomoaind. then bké ef datacise 1
plied to the optical disk 51. Therefore, in this embodiment, itis possible
“téj 9EAPACCidétal ESl‘ﬁ%Itféncée(ﬁ%j‘&H@%erﬁ)r%%jﬁcﬂhﬁ‘lnatﬁ@ﬁ toeesn

b gggrﬁatm %lscrlmlnatlon code n thc—_zL basis of contenés of th h
managem%nt table TV ahd A6 S\?ﬁl on the DVD video format'and €€

i sSreordingythe disernaination 948- 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 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

69



[0132] For example, it is assumed that the recording and reproducing
apparatus B of another model rewrites the free zone of the management
table TV area (i.e., the discrimination code and the own model/another
model information) in the second recording processing (deletion
processing or edition processing) . In this case, the discrimination code
written by the recording and reproducing apparatus 1 (the recording and
reproducing apparatus A) in the first recording processing is lost.
Therefore, when the optical disk 51 is loaded in the recording and

o Hegﬂ%‘% ceir}g apparatus 1 (the recording and reproducing apparatus A)
again after the second recording processing, the recording and

[ o'eprqducing apparatus 1 (the 70 recording and reproducing apparatus A)
judges that the discrimination code is not present (No in step S52 in Fig.
8) anthjudyes thatdatawps:recorded tutheilngaded pptical.disk 5L Hy ans
apparatus of another model last (step S59). [0133] When the recording

cogd iéprbaiticlity Bppattsus B iea trecofdinkeand regiodening appardtisc £

thtg%t i% f;ldali)t?]:ﬂt%1 o%to lépdate contents of the management table TV, the

fem VI8 hot preseht Trete BRFEsIHitk PP thY change

aﬁgagemen

whdRnagament fable kY is pot updated and keeps, gontents atthe gme,
when the optical disk 51 is removed from the recoralng and reproducing
ap@ppasatts LHthegecerding;andIeprodueifgrore, 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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apparatus A) When the management table TV is not present on the
optical disk 51, it is possible to easily judge that data was recorded in the
optical disk 51 by an apparatus of another model (step S51). Even when
the recording and reproducing apparatus B does not update the
management table TV, contents of the VMGI is updated by the recording
and reproducing apparatus B. Therefore, the 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

m;jl’(\)/r%rfa are di ferregt.rC%rd%%%uentl . the rgcordiﬂ and regrodggin
Spparatds T (the recording and reproducing apparatds 29 can stifdly ¢
a1 Mdasthat data, wasyecardeddn the s opticaldisk,pL by an apparatus of 5

another model last. 71 [0134] When an apparatus that recorded data in
antheg epteal disk t5dawhichawasdoadad dn the reeonding andoepreducings k

apparatus 1 (the recording and reproducing apparatus A) again, lastis a
51 rdgordingping Fégratiueihgagpaetusofianothes indddi(e. ¢ & the

recording and reproducing apparatus B), the recording and reproducing
[O%\B%é\ratus 1 performs processing for determining, for each predetermined

recorbglineqlu@}lgu%@% gdt'lthegor a dCh’?%Sgd’ &vhgpler raecogdlggglils reBcordSing
by an apparatus of own model or reco mgLf)y ar? apggratus 0 anotf11er

re 83246l A5eRNA6Q 4B Fau) mpesifically+the resarding andepreduging « o
apparatus 1 checks, for each recording unit, whether the
- 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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recording unit was recorded by an apparatus of own model or recorded
by an apparatus of another model by referring to a stream or information
recorded in management 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 microcontroller 14 and
{Ortbtded in the free zone of the management table TV area of the optical

disk %in th% giscrimin%tiog coge recorgin el ceasin (‘%te 5114.in Fg{
T £ d
72 14). in this eﬁ]%%aflmeﬁt, the own model ang%fier rfﬁog& ?r‘%fo%rﬁg%onlis

5TWRESN-ID {a@ qplicad disk $hatlminaahsiem Siis kit iy HOWeVetus
the invention is not limited to this. The own model/another model

1 idbematiop midy. beanritten i thieic dopticakbdisk HSvat the timeiof update ofs
the management table TV (e.g., the processing in step S20 in Fig. 4).

a rorss]dhnEISRAYE TRE DRHFASE SRR RIFEIR Gtle 1 AR RRFIGIPRS fed6rdedr
. in theec{rjnra a%gerrgegt }:%bleérc}/ area tggfetggrf\:/vith%e %iscrimination code.d
h*Ifihus, even' ec%rdlnd) 6y an é“pﬁar HE “5F SWin ()de]ilgnlaerce%ﬁ%ﬁa 6“91
re@h PRy olanathec model are puxgdndue opgcal diske Ll fdn i ng,

recording and reproducing
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.
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apparatus that performed recording processing last is an apparatus of
own model, it is possible to quickly learn whether recording is recording
by an apparatus of own model or recording by an apparatus of another
model in all recording units of the optical disk 51 from contents of the free
zone of the management table TV at the time when the optical disk 51 is
loaded after that. [0136] When the data of the management table TV and
the data of the VMGI themselves are recorded in the free zone of the
management table TV area, a quantity of the data exceeds the area of

he free,zone, However, since the data of the mana ent table TV and
143 )
%t)we dat?l: of tﬁg VMG Imartégclonﬁﬁﬁrté&sc%g 73 rather %an%e%zl%ao&?ﬁeecﬂy nédes
@Etep

ideserdads dtis Rossible Lo record ccoppressed datas(the discriminal
code) in the free zone of the management table TV area. [0137] The

S redarding @nd 1epreoducing apparatisdeusesa hasho fubetion progsant for,
generation of a discrimination code. Consequently, it is possible to

ThficRite BAGFJerdrbhifit oRdrfotmation matheédisedmihation toten For the.

example, entire_data recorded in the optical disk 51 (data of the entire
OREAT Ul e Thcolding aled)may B SBE Ss %h bBfdHE BEBARbIARRLS

recdrdi

rbyhehash fjungliononra. 1o, iz ¥ s sRoglle tgjset a larger
amount of information as a data

[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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sequence for which a discrimination code is generated. Thus, when
edition is applied to the optical disk 51 (e.g., recording after deletion), it is
possible to reduce a probability of accidental coincidence of
discrimination codes before the edition and after the edition. [0138] The
discrimination code calculating unit 42 calculates a discrimination code
using the hash function program. However, a function for the calculation
is not limited to this. Although a hash function is an irreversible
compression function, the function maybe a reversible compression

function_or an irreversible compression fynction, Other function program
A b6 b 54 hd 28 Tintoks SamETass Ah Hpdt” 74 VAL (e Bats

coRBAYENGE10f the, management taple TV andthg. YMGI). » However, taking,

into account the fact that a free area or a reserved area of an existing
thitormat of ¢he optiealdisk ™91 isrésed, it is desirable that a result of
compression is fixed-length data. In other words, the discrimination code
[Odalédilating 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 ar 86jett 6P EQRTAIONdRED RALERRT EPBISS e the Wfa 7 hash
cufcorded) o dhinva D apeiing 8 predetermiped ungion o data shat
changes every time the data is recorded in the optical disk 51, the
CodliseHIuARNGH code calcylatingdinit 42 caleellgs & 1arger 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.
[01381
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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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

V4h8optitAFdiRR 51, T Hi&Y B8 & pafttt RRATEERY 78 orftHe opfical e
wifts o1 dgiel fomhe panagerentialle 1t ad ihedv G pecile. .
R0 2ndihe

information on the optica 51). Inthis case, it is desirable that data to

oecompressed ffor caleulating.a giscriminatinn €asle)ds data ondhe qisk
optical disk 51 that changes every time recording, deletion, and edition

5Jproeessing is perfosmeds itrisldesirablettcause aflinciidn @gompreissIion: s
function) from which a different output value is obtained with respect to a

£ diftéreht gt Ve {0140] FroRrSUIF dViewpGint i HisEMB6ditferode
S e e ey s dgeeten,
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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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
possible to zero by using a function with a wide range of output values
(e.g., a function that outputs 128 bits). [0141] When information is
compressed using a hash function (a hash value is calculated), it is
impossible to restore data of the information. However, in the invention,
since determination is ?erfqrmed by comparing hash values as

CHYiSRANTRALSH Lodedkitdodd hot rfftterdvah iRl PegRN /B cakbidtion
il Nk OPLRIRed from data 9@;fggpzpa@%%ig”oJoéﬁélfs\é%%e%gadifs%i%@ .

in the optical disk’51 according to JP-A-2003-3 lis not
1Heerideddn the pptical gisk B1NSANGCARESs HQVBUER IR SHED CASEEF o r

data substituting for data of the VMGI (e.g., NULL data) only has to be
cajsedl aEvew in sucliracabes tsince @distrigingétion coadehis gendratdddonk

the basis of the data recorded on the optical disk 51, it is possible to
SlrebbigE £PrItEBTIL O Fisfidiin &8O dithed peErliity it opdih iy

an a ratus of own_maodel or recording. by. an apparatus of another
yﬁ%%ﬁ%??ﬁfﬁ;ﬁ performed. %t fk %e irang tc use a %unction

(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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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, 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 reproducing apparatus 1
records data in the optical disk 51. However, a recording medium is not

cé‘@é%@a@i@g. (?Lptlcr?l Iscl><b1‘:5£:i|'iQégerf';:e&gr%lggamgg%aesru%h :%S rae sio
magneto-optica dls?<, a memory card, and a memory stick (tra emarrf()

[ dAay be used. 77 [0145] In the examples, a discrimination code is
recorded in a disk when the disk is removed. However, the discrimination
code mayrbelracordedin the diskieverydine tacarting processing:-deding
the processing in step S17) is ended once even if the disk is not

teefRofed. (0246  h°this embdaiment) tletecorting dndtrepreduéingl disk

5 fpipr?rsatus 1 that executes recording processing and regroduction

hrotegSTHg isBpainedC Holidver B rad6ring afparitug thaPakdditbsny
soply e recording Riacessing,ANd RyESPTRGUGIN.RRARRIUS Natexqeules
only reproduction
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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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 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.
] In Fig. 15, a CPU 251 executes various kinds of processing 78 in
acco dance with programs stored in a ROM 252 or programs loaded in a

RAM %ﬁ%ﬁ%ﬂ&éwfgsumvé@s9@{%9@94&8&ksoaeewsedrexy}%gﬂn

251 in executing the various kinds of processing are appropriately stored

a imthe RAM 253as8:well ; 01403dhe. CRIG 251 the Romd3%2 aingh ther i on
RAM 253 are connected to one another via an internal bus 254. An

cadputianiput doterfaed 265 Iscalkics korvrecietlimahesirvemhahbus 2645 sing
[0150] An input unit 256 consisting of a keyboard, a mouse, or the like, a

(Hiplay Coh LS F ATTRTD ahtSeDS bf the fkenIefoaffiR FiEss3f the

disqpsi%tlnrgogf %ggggg%r_or the like, a storing

[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, 520, and S21}.

[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 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 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
G T (e sforing GrIE 35886 76 girkH. T0157) Whers e peIgoRAr
16Q0MIEL 25R,6RUSES SOWAIE;I0,SXGCHIES, Ihe SeFes OFAroCesSiNg,A, ; ke
program constituting the software is installed from a network or a
réecdreiny medits. [0253DAs shawexiadigita; thisaecarding: Bediwmds of
not only constituted by a package medium consisting of the removable
PReEGiaRi 271 FReRirP R pIDYiah sbrordatrb@réin thaeisRafistAbdtets well.
separately from the computer in order to provide the user with the
[%}éﬁr%\m but also constituted by a hard disk including the ROM 252 or the

Storin%HQ"C%ﬁﬁ@%',nQ:ﬂhee QE%Q%E, and the RAM 253 are connected

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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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.
80 Claims 1. A recording apparatus that records first data in a recordable
recording medium, the recording apparatus characterized by comprising:
LeEOTaihy means that records the first data in the recording medium:
[Oggae]\rating means that generates, for each predetermined recording unit,
second data indicating a model of the own apparatus; and calculating

meangmibat-arplies adqiedeterpinedfunetion  o:third data mhichdse cute

included in the first data recorded in the recording medium by the
theecEding mdans areschiange s eyveny timedhe firstdatang reberded trwthe:
. recording medium by the recording means, to thereby calculate a
isqistfibfddtsh ésge @ network or a recording medium.

F0153]

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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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
to the third data. 81 3. A recording apparatus according to-claim 2,
characterized in that the calculating means calculates the discrimination
code by applying a hash function-to*th&%hird data. 4. A recording

1 appargtus acgordin toag@me;'w%ha{ﬁgﬁ?”%%%g”ré&@ thethird data

includes at least dafa récorded only by the recording apparatus. 5. A

réeeaighing appalabss-aserydingdaiclaim 4« kharagterizediinghatihg dhird ;5
data includes data for managing a program area of the recording medium

Chamdbeoritrd] tata ¥or deepedoriling: medium. 6. A recording apparatus
according to claim 1, characterized in that the second data generated by
the g&RERENYRedfMEIuERE o BEER Predaternfihad Fectt@imgin the

recording medium;

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 to the third

data.
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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
3 .methq_xd chgg%%tggﬁg by gomggias'nlgé 82 glcficgcs)trr fgrdingt%tep gggeicordi g
the first data in the récording me ium; a generating step of generaﬁ‘ng, or
creachpedeiermningd: recording uil seeard fgtadngicating;a.model of the
own apparatus; a calculating step of applying a predetermined function
ditedhird datd iwhictrideincludaedbivthedirst datarecordedoin the reeordingd
medium by processing in the first recording step and changes every time
d3ha first data is recorded in the recording medium by the processing in the
first r%cordli:ré% sted%,nto therebz calculate a discrimination code indicatingl

‘that the recording apparatis 16&orded tHEfiRt dalfin tie recSidrg

cHRediua;and a secondrecarding step of fudhgrrecording.the, ..o qara

recorded only by the recording apparatus.

4

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 c¢laim 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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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 83 apparatus; a calculating step of applying a

predetermned fynction o third data, which is ingluded. in the first %Eate‘a in
recorded in the recording medium by processing in the first recording

tisterand changesRyveiy fime the first data is recorded in the recording
medium by the processing in the first recording, step, to thereby calculate

a discentination tode Fidkcatiiy dhatthet tecording apparatus tecordad ikd
first data in the recording medium; and a second recording step of further
T SEOGAIAY the HiscriffiRahch £6deé cardidied byane processiRfintthe own

calcul%tinsg step, the third data, and the second data generated by the
da aratusy . . . . .
ocessing in the generating step in the recording medium.

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 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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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
adagaf %rl]g the first discrimination code being included in the first 84 data;
gglcufiating’means that calculates a second discrimination code indicating

the m@%Iaqféagggggaﬂiggegnpﬁrélsﬁémighar%%gsgé@ﬁi'ﬁsetgd Db,
recording medium, by applying a predetermined function to the third data

teeathdbutibydhe reatdautimeans,andexeculing aeans hatexesueS: o rded
predetermined processing using the second data when the second

1gidérinirtionctote reddwiatéy bythe cafculating méans andtthedirst-ding
discrimination code read out by the readout means coincide with each

Sbtfer 1. R FAFBAURTT ¥ppafstusscdortitly f5 ERinP1E° thafsdetpetie
<ha g calgylating eans calelaies the sgeond discrimination code
by applying a function for réducing

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
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
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an amount of data to be smaller than the third data to the third data. 12. A
reproducing apparatus according to claim 11, characterized in that the
calculating means calculates the second discrimination code by applying
a hash function to the third data. 13. A reproducing apparatus according
to claim 10, characterized in that the third data includes at least data
recorded only by the recording apparatus. 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
a%aata for the recording medium. 15. A reproducing apparatus according to
claim 13, characterized in that the calculating means calculates the

second.disgrimination code by applying the funcfign fq the second data

and the third data. 16. A reproducing method for a reproducing apparatus
dithat reprediices fiskdatarecemierhs aresorliag megiumperecording

reproducing method characterized by comprising: a readout step of
aneadatgieut, fohetherreeording médiumi rsdcondidata ndidegingea motishy

of a recording apparatus that performed recording of the first data in the

- BTy Gt Phifd IR T EHARL L BUE et Gatd s Foddidetrite
. etgg 5%%orgpgtmgdir%n§dgﬂg amf(jﬂrgrt1 gi;scgirmnation code indicating
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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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_86 calculated by processing in the calculating step

2 dhd thefitst discrimination CSue FedtHo bRy Procdling i the rediiotit o

risteR LQingide with gagh other. 17. A program for reproducing first data
recorded in a recording medium, the program characterized by causing a
1Tompater e pxecuteipigcessipg £omprising: &-readoyt step otreading eut,
from the recording medium, second data indicating a model of a
checerding appdratos theattpeifernsed cederdinguofthefisidatanindhes the
recording medium, third data that changes every time data is recorded in
S {fignfbCOHinG Mddmit Hhd 8 fitsttiscitRihaiiBA cobe ifdkatingnihee the
Serggglgl (2{ atjgg recarding apparafusg that recorded the first data in the

in
recording medium, the second da aEathe third data, and the first

1GﬂsmmN"FgggUaﬂgiQ%"EHQBB@ngPthJgﬁEoducing 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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data; a calculating step of calculating a second discrimination code
indicating the model of the recording apparatus, which recorded the first
data in the recording medium, by applying a predetermined function to
the third data read out by processing in the readout step; and an
executing step of executing predetermined processing using the second
data when the second discrimination code calculated by processing in the
calculating step and the first discrimination code read out by processing
in the readout step coincide with each other. 87 Abstract The present
invention relates a recording apparatus and a recording method, a
CPeprotiticiiy apparatisand a répfotucing ethdd Sand B piagraianat - st
make it possible to easily judge whether data was recorded in a recordin
B e B T R e ot oot

cdnfgrpation ; ganerating Mnit-41 generates, for each arbitrary recording
unit, own model/another model information that is information indicating

1that the recorghirgrurtibwas secardedibysart apparatus: of awadnadel. An a
discrimination code calculating unit 42 sets VMGI and an effective

reraTabiieMAdbETY A% doftifiiels GRAL sekfEheeAnd Bedfedult a
of calculating a hash value of the data sequence as a discrimination

C BB R retrdifig Ah rEF TR IpFArNTe 1 ¥8E6rds the discrimination

COde@pgeadoutstepcﬁfreadingout,fromtﬂmarecordingnmdium,
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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the own model/another model information in a management table TV

area of an optical disk 51. When a discrimination code' obtained by

calculating the hash value and a discrimination code recorded in the

optical disk 51 coincide with each other, the recording and reproducing

apparatus 1 reads out the own model/another model information. It is

possible to apply the invention to a recording and reproducing apparatus.

88

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 by an apparatus
of own model. An own model/another model information
generatingunit 41 generates, for each arbitrary recording unit,
own model/another model information that is information
indicating that the recording unit was recorded by an apparatus
of own model. A discrimination code calculating unit 42 sets
VMGI and an effective management table TV as a continuous data
sequence and sets a result of calculating a hash value of the
data seqguence as a discrimination code. A recording and
reproducing apparatus 1 records the discrimination code and
the own model/another model information in a management table
TV area of an optical disk 51. When a discrimination code”’
obtained by calculating the hash value and a discrimination
code recorded in the optical disk 51 coincide with each other,
the recording and reproducing apparatus 1 reads out the own

model/another model information. It is possible to apply the

invention to a recording and reproducing apparatus.
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