07 OCT 2003 OPTI CAL DI SC PLAYBACK APPARATUS FIELD OF THE INVI?@IEI Tlegﬂg
present invention relates to optical disc playback apparatus d,” nore
particularly, to optical disc playback apparatus which realize a scan

" search operation having a rate proportional to a playback rate of an
arbitrary playback unit program whén playback unit prograns are
respectively played back with an optical disc which has nultinedia data
i ncluding digital noving picture data and digital audio data recorded

t hereon and which disc has playback data transfer bit rates varying with
t he playback wunit aniﬁ recent years, DVD (D 8Ita| Versatile D sc)

- Vi deos whi ch have Qfi%eEdY Pﬁ%MY%\S#‘adbP%%B&@ i es are comng into
wide use in pI ace of conventional |aser discs and video CDs, and nany

5)) ' o Vi These DVD- Vi deo standard di scs are
standardlzed attachlng |nportance pl ayback of video wi thout attaching

i npor t ance Tihee prageck varéntsonyped adfesntidi optIkerlefiose, pDepiddeo
standard cannot realize playback in conditions. of linear PCM 192-KHz
sanplapiga fasquerayd , 20 e tfarticdladnneltsy apdiceledibhanpl@ybaalut es, or
pl ayback in conditions of l|inear PCM 96-KHz sanpling frequency, 24

bi t / sazpaBatiandi S¢haneadorze t hascad seawicbs oper@ITL@H0Ba&kdeny di ngl vy,
DVD- Audi o standard attaching i nportance the playback of various types of
audi adtse epralpldrsthbednal . to a playback rate of an arbitrary

playback unit program, when playback unit programs are
respectively played back with an optical disc which has
multimedia data including digital moving picture data and
digital audio data recorded thereon and which disc has
playback data transfer bit rates varying with the playback
unit programs.

BACKGRQUND OF THE INVENTION

In recent years, DVD (Digital Versatile Disc)-Videos
which have greatly increased storage capacities are coming
into wide use in place of conventional laser discs and video
Cbs, and many movies dre put on the market. These DVD-Video
standard discs aré standardized attaching importance to
playback of video Qithout attaching importance to playback
of various types df audio. Therefore, DVD-Video standard
canndtrealizeplayback:hlcondition§oflinearPCM,192-KHz
sampling frequencf, 24 bit/sec, 2 channels, and more than
74 minutes, or playback in conditions of linear PCM, 96-KHz
sampling frequency, 24 bit/sec, 6 channels, and more than

74 minutes.



as one DVD standards. shown in figure 9(a), the physical |ayer séructure
and file layer structure DVD Audi o standard are the same as t hdsé QET 2003

_DVD-Video standard and only its application |ayer structure is different
fromthat of DVD Video standard. However, as shown in figure 9(b),
DVD- Vi deo standard and DVD-Audi o stdndard have a common part in the
application |layer structure. Figure 12 shows the conparison of contents
bet ween DVD- Vi deo standard and DVD- Audi o standard. Figure 10 shows a data
structure of a file in the DVD Audio standard disc having both of an Audio
zone and a Video zone. The data structure according to DVD- Audio standard
i s divided BS2RFYLPALY -a DV ABRdionetandar diatd aghheg inportmrion of
files in the File zone is recorded in the volunme zone. Video data files,
audi o u@t 5be IR2Yhaek pif smaniodst Fyrerrof handdwdiis ve sibebddtshdd or
exanple, conputer data) are recorded in the File zone. The video data
files,af$hengudb RGP astianskardad tAe fihosen ofndétiguatehed (& han tawedi o/ vi deo
data correspond DVD- Vi deo zone, DVD- Audio zone and a DVD-others zone,
respedibygigalf ilayer 16t rustirurenand ifike lagedVBtuwhotarzornet DVD- Audio
zone DVD- Vi deo zone and a DVD-O hers
DVD-Audio standard are the same as those of DVD-Video
standard and only its application layer structure is
different from that of DVD-Video standard. However, as
i/) shown in figure 9(b), DVD-Video standard and DVD-Audio
standard have a common part in the application layer
structure. Figure 12 shows the comparison of contents
between DVD-Video standard and DVD-Audio standard.
Figure 10 shows a data structure of a file in the
DVD-Audio standard disc having both of an Audio zone and
a Video zone. The data structure according to DVD-Audio
standard is divided broadly into a Volume zone and a File
zone, Information of files in the File zone is recorded in
”) the Volume zone. Video data files, audio data files, and
files of data other than audio/video data (for example,
computer data) are recorded in the File zone. The video data
files, the audio Qata files, and the files of data other
than audio/video data correspond to a DVD-Video zone, a
DVD-Audio zone and a DVD-others zone, respectively.
In fiqure 10, four zones, i.e., a DVD-Volume zone 91,

a DVD=-Audio zone 92, a DVD-Video zoﬂe 93 and a DVD-Others

zone 94 are defined. Among those, the DVD-Audio zone 92



zone 94 are defined- Anong those, the DVD-Audi o zone 92 7 OCT 2003

conpri ses one piece of audio disc managenent information q&ﬁﬁq@ﬁ3
Manager, hereinafter ref erred to as "AMG' ) 9 5 and one or

"Title Sets (hereinafter referred to as "ATS' ) 96. The DVD-V'deo zone 93
conpri ses one piece video di sc managénent information (i.e., Video Manager,
_hereinafter referred to as "VM5' ) 97 and one or nore Video Title Sets
(hereinafter referred to as "VIS') 98. That according to DVD Audio
standard, one disc can sinultaneously include the DVD Audi o zone 92 and
the DVD- Video zone when a title in the DVD Audio zone 92 is to be selected,
t he ATSOBPBIiS ¢2| @Reedigfe whendudipt Idisd mamegpwpny daof gomat 98nis to be
selected, the VIS 98 is selected. Al though the DVD Video zone 93 i ncl udes
the VMGLwken #®ivalithdianger, i Bemgdagait es reDvDraddto ssah@idEd)dPsc, it is

managed using the AMC 95 instead the VMG 97. ATS Information includes

obj ectapdsonicowy mfaarersiudne TndileatSeis t Heepednbifdre ofr edfigit vedata on t he

optical disc, sequence information indicating the playback order of the
audi o alat'8AT&MAd Bbj.ecThpl AybPadkided cromei bh damphsesgonpl pibaeko £
informati on of the audio data, as Program Chain [Information (hereinafter

r ef er reddeo QQSCFNKmagemwmn11mfameﬂ¢am peréouandenpmmgagerwhlch IS

specified by the PGClI is played back.
hereinafter referred to as "VMG") 97 and one or more Video
Title Sets (hereinafter referred to as “"VTS") 98. That is,
according to DVD-Audio standard, one disc can
simultaneously include the DVD-Audio zone 92 and the
DVD~Video zone 93. When a title in the DVD-Audio zone 92
153 to be selected, the ATS 96 is selected and when a title
in the DVD-Video zone 93 is to be selected, the VTS 98 is
selected. Although the DVD-Video zone 93 includes the VMG
97, when the wholg disc is to be managed as a DVD-Audio
standard dise, it is managed using the AMG 95 instead of
the VMG 97.

) ATS Information includes object position information
indicating the position of audio data on the optical disc,
sequence information indicating the playback order of the
audio data, and object playback information indicating
playback information of the audio data, as Program Chain
Information (hereinafter referred to as " PGCI"). When
playback is performed, a program which is specified by the

PGCI is played back.

The DVD-Audio standard disc enables to play back



The DVD- Audi o standard disc enables to play back 1 7 OCT 20 various audio
signals as shown by a diagram show ng conbi nations of audi o signals of a

DVD- Audi o standard disc figure 13, for each program is poi mgﬁﬁé
t he nunber of channels, the sanpling frequency and the nunber ? on
bits are defined for each of channel4groups 1 and 2, and then conbi ned.
.According to this conmbination, the data transfer bit rates are decided so
as not to exceed the maxi numdata transfer bit rate (9.6 Mit/sec

addition, according to a diagramof figure 14 for selecting conditions for
each channel group of the DVD Audi o standard disc, the nunber of bits Q and
the sanpkilogs faediieney o loana beshoeepandent dyagelaactswbd ohgeach channel
group in a range which does not exceed the maxinumtransfer rate (9 .6

Moi t/ seepibinHteionicEmwdiae ¢ignaler ofi b paberus i Phfwinesranagsgase where
t he nunber of channels -- 1, the sanpling frequency = 44.1KHz and the

nunberoﬁfquante Z181 j oforbidaxir gbogrfha .datia t;_r@rlsé,gglgute £ i¥hehi s case
is about 7 Miit/sec. On the other hand, the maxi num data transfer bit rate

i s obtraimedri nfacmasmevmerethbesau@stleirng)ffleét@ﬁéﬁb iRl e |4 disbéF equency
== 192KHz and the nunber*quantization bits = 24. The data transfer bit rate

in thief qesetigaaiou bd.t3 Myid He¢dndherdf @ash Id¥e chatd e Pigddigps m ni num
data transfer bit rate to the maxi numdata transfer bit rate i s about 13
tinmes.l and 2, and then combined. According to this combination,
the data transfer bit rates are decided so as not to exceed
the maximum data transfer bit rate (9.6 Mbit/sec).
In addition, according to a diagram of figure 14 for
selecting conditions for each channel group of the DVD-
Audio standard disc, the number of bits Q and the sampling
frequency fs can be independently selected for each channel
group in a range which does not exceed the maximum transfer
rate (9.6 Mbit/sec). The minimum data transfer bit rate is
obtained in a case where the number of channels = 1, the
sampling frequency = 44.1KHz and the number of quantization
') bits = 16. The daga transfer bit rate in this case is about
0.7 Mbit/sec. On the other hand, the maximum data transfer
bit rate is obtained in a case where the number of channels
= 2, the sampling frequency = 192KHz and the number of
guantization bits = 24. The data transfer bit rate in this
case is about 9.2 Mbit/sec. Therefore, the ratio of the
minimum data transfer bit rate to the maximum data transfer

bit rate is about 13 times.

There is a scan search operation of moving an optical



There is a scan search operation of noving an optical 7 OCT 2 003 pickup by
a predeterm ned anount of address in a junping operation while repeating
_the playback operation and the junping operation, to search an arbitrary
pl ayback point. the case of DVD Video standard disc, since vided grgnadis
have conpressed formats (MPEG, sigaaks recorded on the disc have variable
.data transfer bit rates. Therefore, the relationship of the playback data
anount the tine required for playback (hereinafter, referred as playback
time) is not uniform Accordingly, in perform ng the scan search, when the
junping is performed by the predeterm ned anount of address, the playback
tine fpickach Yunpi pgedstromifngddamaunds W ff  addeaswhdm a upempexgeut es t he
scan search operation to search an arbitrary playback point, the playback
ti mes @enst ivar ywhihlpr aegrestoin g hehei pd aydqut k eslp&oa ttil soed sRar ch
(hereinafter referred to as scan search tine) . Therefore, it is very hard

use t HmmMybnyi dgesitindandtdi searidcendiangd it ranyt pe ayasa: lofpMx Vi deo
standard disc, information of scan search addresses which realize the

| i near changas tihe ptasal ofplDaibatkd ¢onesanfdardprdysam atinmdsiresdes which
are previous and subsequent to the present address required for the scan

sear cls ignatsohderk oromnpredisect tigathes WMPIEG) devi ghglal ecol@adt he scan
search is perforned, the junping operation can be performed on the basis
of t hensdamesdédseh Imjvleesarllam‘loer rthantransfer bit rates.
Therefore, the relatlonshlp of the playback data amount to
'“) the time required for playback (hereinafter, referred to
as playback time) is not uniform. Accordingly, in
performing the scan search, when the jumping is performed
by the predetermined amount of address, the playback time
for each jumping is not fixed. As a result, even when a user
executes the scan search operation to search an arbitrary
playback point, thé playback times do not vary in proportion
to the time required for the scan search (hereinafter
referred to as scan search time). Therefore, it is very hard
) to use the DVD-Video standard disc. Accordingly, in the
case of DVD-Video standard disc, information of scan search
addresses which realize the linear changes in plural
playback times ofeiprogram at addresses which are previous
and subseguent to the present address required for the scan
search is recorded on the disc together with video signals.
When the scan search is performed, the jumping operation

can be performed on the basis of the scan search address

information.



7 0OC7 In the case of DVD Audi o standard disc, an audio signal necessitates
a linear PCMformat. Since signals recorded on the disc in the |inear PCM

format are not in conpressed formats, the signals do not havFYVﬁtgaﬂi%
data transfer bit rates but have a fixed data transfer bit tatelC: £103

Therefore, the relationship of the-ptayback data anount to the playback
~time is uniform Accordingly, in performng the scan search, when the
optical pickup is junped by the predeterm ned anounts of address, the
pl ayback tinme for each junping has a fixed value. Therefore, the scan
search address information is not recorded on the DVD-Audio standard disc
t oget her wi th Fh¢ FREFLAEKPEPgARKSC stemsagid diiss, pnfandapi ®hghselr ecor ded
on the DVD-Video standard disc together with the playback signals. the
case OrEDFBSAtR LSt andargadi FEM iueathe Sipaal sigeadrsdecomrdkd di sc
have a fixed data transfer bit rate, the conbinations of the nunber of
channe?®, thaedisgnmiin Adie flidigenckC¥nforhe thamsenodf iquamnipeessvadbits for
each of the channel groups 1 and 2 as shown in figure 13 can vary by the
pl aybdekrpasgraimbenstignalet shalinedl hWaveha a mliztlal ¢ rdatsd crr dn s featlestvary by
the playback programunits. Therefore, in perform ng the scan search, when
the optatkas bptchapda @ fumsst data Her aeeferebiitnedtanoufhecf faddy ess, the
pl ayback time for each junping is not fixed in different playback program
uni t s.the rekasipnshdyenfnhbe phayheek da08TaRG8teketiiey ltdyhsean search
operation to search an arbitrary

time 1s uniform. Accordingly, inperforming the scan search,

when the optical pickup is jumped by the predetermined

amounts of address, the playback time for each jumping has

a fixed value. Therefore, the scan search address

information is not recorded on the DVD-Audio standard disc

together with the playback signals, although this

information is recorded on the DVD-Video standard disc

together with the playback signals.

In the case of DVD-Audio standard disc, while the

signals recorded on the disc have a fixed data transfer bit

rate, the combinations of the number of channels, the

sampling frequency and the number of quantization bits for

each of the channel groups 1 and 2 as shown in figure 13

can vary by the playback program units. Accordingly, the

data transfer bit rates vary by the playback program units.

Therefore, in perfbrming the scan search, when the optical

pickup is jumped by the predetermined amounts of address,

the playback time for each jumping is not fixed in different

playback program units. As a result, even when the user



pl ayback point, the playback tinme for one scan search is not fixed in

di fferent playback programunits. Therefore, it is very harq To ﬁgetgge
_DVD- Audi 0 standard disc. addition, the programinformation (he e@ f% '

referred to as "ATS#PA ") includes a programcontent (hereinafter referred

to as "ATSHPGHCNT") indicating audi-o7-spec information, and thereby the

-

»

conbi nati on of the nunber channels, the sanpling frequency and the nunber
guanti zation bits for each of the channel groups 1 and 2 can be previously
known for each playback programunit. However, it is very difficult to

uni vocal ly calculate the data transfer bit using the audi o spec

i nf or @X¥eonteasedhsesciheseaach oprliamtbnnsoobehtehchanaeb igieaps 1 and 2.
Figure 11 shows the rel ationship between the playback tinme and the

pl aybaekavhasg kamsuint § ot heapt. gyt lsyblck ipeogicam onedi cah ke dMD- Awdi 0
standard disc. In the case shown in figure 11, when the data transfer bit

rat es it FGedt on REMAfeara tapll agdust k (o g ham €Ases.aughersifgiad s of PGHL
to PG#4 are all at 88.2KHz, 20 bit/sec, 2 channels), the relationship

bet weedlt the peaybdckedi e asd titee phupbadld idatar aARERH 9 sl f orm as shown
by line an the other hand, when the data transfer bit rates of PG#l to PG#4

differ, thendadalittbosfethki tprégeain iaFrid BYHACK hRFRAMAF ULt i S

fixed, but the data transfer bit rate varies at each time 7 OCT 2 061 when

the dirffferenedprograam wabs ¢ Ps Ipl ayiese 1 88eshaivp fygthR€content
(hereinafter referred to as "ATS#PG#CNT") indicating audio
spec information, and thereby the combination of the number
of channels, the $amp1ing frequency and the number of
quantization bits for each of the channel groups 1 and 2
can be previously known for each playback program unit.
However, it is very difficult to uni%ocally calculate the
data transfer bit using the audio spec informat'ion, because
there are combinations of the chanﬁel groups 1 and 2.

Figure 11 shows the relationship between the playback

time and the playback data amount for each playback program

“) unit of the DVD-Audio standard disc. In the case shown in

figure 11, when thg data transfer bit rates of PG#1 to PG#4
are all equal (in this case, audio signals of PG#1 to PG#4
are all at 88.2KHz, 20 bit/sec, 2 channels), the

relationshipbetweenthepﬂaybacktimeandtheplaybackdata
amount is uniform as shown by line "B". 0n the other hand,
when the data transfer bit rates of PG#1 to PG{#4 differ,
the data transfer bit rate in each playback program unit

is fixed, but the data transfer bit rate varies at each time



SUMVARY OF THE INVENTION It is an object of the present invention to
provide an optical disc playback apparatus which realizes the scan search
operation in which the scan search tinme is proportional to the playback
tinme. Qther objects and advantages of the present inventiond W{¢T RGSme
apparent fromthe detail ed descript+®n and specific enbodi nent's descri bed

are provided only for illustration since various additions and
nodi fications wthin the spirit and scope of the invention will be
apparent to those of skill in the art fromthe detail ed description.

According to a 1st aspect of the present invention, there is provided an
appar avhenf cheplda',)ffrq;:ebat;lpmgnpmi galit issplaped,i asnghawnabigi bixkedeo dat a
storage area containing .plural pieces of audio or video data which have
pl aybatk" .data transfer bit rates varying wi'th playback unit programs; and
a t|tIe set nanagenent |nfornat|on storage area and a di sc managenent
1A ¥ PL@Kr am managenment information storage areas

contalnlng progran1 nanagenent information including title set managenent
i nformati onIandisli su cbjagdment théopmretsient fimvehayiong tdaoko ¢ beéepl ur al
pi eces of audio or video data in the audio/video data storage area,
respecn vy icalddiis ca plearb dTOGHZP3r aearsc kwhfieth pleayl gebacke necgasary data
in the audio or video data, the optical disc playback apparatus obtains
| ast sp@asrchompatationi tinalwipiosh tthe datan sedrahpltaweacks ti me program
havi ng the necessary data fromthe program

proportional to the playback time.

Other objects and advantages of the present invention
will become apparent from the detailed description and
specific embodimeﬁts described are provided only for
illustration since various additions and modifications
within the spirit and scope of the inventionwill be apparent
to those of skill in the art from the detailed description.

According to/a lst aspect of the present invention,
there is provided an apparatus for playing back an optical
disc comprising an audio/video data storage area containing
plural pieces of audio or video data which have playback
datatransferbitratesvaryingwithpiaybackunitprograms;
and a title set management information storage area and a
disc management information storage area as program
management information storage areas containing program
management information including title set management
information and disc management information for playing
back the plural pieces of audio or video data in the

audio/video data storage area, respectively, and in a scan



managenent information, and decides an address anount relative notion per

one scan search operation for the programby arithmetic using 1fegl qsgmg
position data, the initial position data, and the playback tine. ccor I ng
to a 2nd aspect of the present invention, in the optical disc playback
apparatus of the 1st aspect, the pr#gram nmanagenent information is read
.and stored in storage neans at a tinme when the optical disc is nounted.
According to a 3rd aspect of the present invention, in the optical disc

pl ayback apparatus of the 1st or 2nd aspect, a value is obtained by the
arithmetic, by subtracting the initial position data of the programfrom
the | astapodi foanpdaydnabdakheeckss aliing a4te isulthreaatidd oresiilitoby t he

pl ayback time. According to a 4th aspect of the present invention, in the
opti cadatasc tplaybpt kcalpat bt aspbhybae ofagherdsts3rob taspest 1akhe
arithnmetic is performed by providing a conparison table having val ues of
addr egp sbinis defta § elaticie Inptdsank fon  ¢athi, nahidoas pdfaytbec k asimposi ti on
data, the initial position data and the playback time of the program and
sear chiinga apralgusar r bawtiing ddmpanesesstaaly elatla 7f66H 2003 ptbghagording to
a 5th aspect of the present invention, there is provided an apparatus for
pIaynmyﬂﬁmkmemunﬁmﬁatma@xnnpommdidbngdmxeadimdardee(#ﬁdhﬁto@ﬂge area
whi ch

relative motion per one scan search operation for the
program by arithmetic using the last position data, the
) initial position data, and the playback time.

According to a 2nd aspect of the present invention,
in the optical disc playback apparatus of the Ist aspect,
the program management information is read and stored in
storage means at a time when the optical disc is mounted.

According to a 3rd aspect of the present invention,
in the optical disc playback apparatus of the lst or 2nd
aspect, a value is obtained by the arithmetic, by
subtracting the iqitial position data of the program from

) the last position‘;ata, and then diﬁiding the subtraction
result by the playback time.

According to a 4th aspect of the present invention,
in the optical di?c playback apparatus of one of the lst
to 3rd aspect, the arithmetic is performed by providing a
comparison table having values of address amounts of
relative motion for combinations of the last position data,

the initial position data and the playback time of the

program, and searching a value from the comparison table.



contains plural pieces of audio or video data; at |east one title set
managenent i nformation storage area which contains audio or video sequence

i nformati on constituting an audio or video sequence and i ndi qa? g a
predeterm ned playback order of the audio or video data, objec Q li 20”@n
i nformation indicating a position ofldt-he audio or video data on the
optical disc, and object playback information of the audio or video data,;
and at | east one disc managenent information storage area which contains
title set position information indicating a position of the title set
managenment information storage area on the optical disc, and disc

managenent PSR4 EN P02 Mg ABeCie ofhdiee ddBesenind nvrntoponcal di sc
pl ayback apparatus conprises reading means for reading the audio or video
dat a, therquidsopbp Widkd anappatatisf Serapileyinhdastf ent qusicadn
information, the object playback information, the title set position
i nf or ht$oncoapd itshiendi 8@ rardiyedent eionfdertmt $ baragematdsa ophiichl di sc, ay
back the information; control neans for controlling the reading neans; disc
managernta 1paf pi nata lop st oe agel rmehso contwidengl 4 he; B s eastgenent
informati on which is obtained fromthe at |east one disc managenent
i nf or ettt lom sebr agmagemendndinforwaséonl stdxyyd 2p6a managenent
i nformati on storage neans containing the title set managenent infornmation
whi ch dantobi as neddficomt heide¢ | eegqsencraiadenentt iofioconsitdrewstiqge area,
and in the optical disc'playback apparatus, the control neans perform
contr@n audioc or video sequence and indicating a predetermined
playback order of the audio or video data, object position
information indicating a position of the audio or video data
on the optical disc, and object playback information of the
audic or video data; and at least cone disc management
information storage area which contains title set position
information indicating a position of the title set
management information storage area on the optical disc,
and disc management information for managing the whole disc,
and the optical disc playback apparatus comprises reading
means for reading the audio or video data, the audio or video
sequence information, the object position information, the
object playback iﬁformation, the title set position
information, and the disc management information from the
optical disc, to play back the information; control means
for controlling the reading means; disc management
information storage means containing the disc management

information which is obtained from the at least one disc

management information storage area; and title set



read the audio or video sequence information, the object position
I nformati on, the object playback information, the title set position

i nformation, and the disc nanagenent information fromthe opki [
thereby to store the information in the title set nanagenent&{ﬁgk?ﬁﬁﬁ§$n

storage neans or the disc managenedtt-i nf or mati on storage neans; contro
the readi ng neans on the basis of respective contents of the disc
managenent information, the audio or video sequence information, the
obj ect position information, the object playback information, and the
title set position information; when performng a scan search operation,
previ oRdnggemeni atnef anmavdemt sdfopd agbreRndatangarinimg tlpd aybatk tine on
the basis of the object position information and a playback tinme of each
pr ogr afftMeanagementt Aa et iphayback Laforbained, fand ke danbtibée pl ayback
data which is obtained froma |last position and an initial position of
each ptelmanaaaeddciod camailionsstonagenareh,r ahdt inet hotoiptni g€ one scan
search operation on the basis the calculation result. Therefore, the
deci detisddr bagbarbuappefr atal at i Yike novhonoilsmeaad penr feaah cafnfpreyrans in a
range to be 7 OCTL~ -12 scan-searched, whereby the scan search operation in
whi ch ta heast dheseardiv tanw ideprampu ¢hoealnifo ridaet ipdmy Baok ok yect can be
realized. BRI EF DESCRI PTI ON OF THE DRAW NGS

position information, the object playback information, the

title set position information, and the disc management

information from the optical disc, thereby to store the

information in thetitle set management information storage

means or the disc management information storage means:

control the reading means on the basis of respective

contents of the disc management information, the audio or

video sequence information, the object position information,

the object playback information, and the title set position

information; when performing a scan search operation,

previously calculate an amount of playback data per unit

playback time on the basis of the object position

information and a playback time of each program included

in the object playback information, and an amount of

playback data which is obtained from a last position and

an initial position of each program;}and decide an address

amount of relative motion per one scan search operation on

the basis of the calculation result.

Therefore, the decided address amount of relative

motion is used for each of programs in a range to be



Figure 1 is a block diagramillustrating a whole structure of an optical
di sc pl ayback apparatus accordi ng an enbodi nrent of the present invention.

_Figure 2 is an external view illustrating an operation unit @fTagéfnqﬁg
control transmtter. Figure 3 is a flowhart show ng processes’f Lev
cal cul ating an address anount of reldtive notion of an optical pickup for
.each scan search operation control unit. systemFigure 4 is a flowhart
showi ng processes for cal culating an address anount of relative notion of
the optical pickup for each scan search operation of the system control
unit. Figure 5 is a diagramillustrating a file structure of title set
manageT Rk ~ERRGIIEd onWBErabvb R dica st 2@dact ogedat iMguirswisiah and 6(b)
are diagrans for explaining the scan search operation. Figure 7 is a
di agr & €| § 830 &eiatF it bheett nap@ortiemalr toothehplPybawki bimeandard
disc. Figure 8 is a diagramillustrating a data structure I ~1 O CT 2003
pack. cam Pegyead ged-and 9(b) are di agrams showi ng the rel ationship on
standards between DVD- Vi deo standard and DVD- Audi o standard.
BRIEF DESCRIPTION. QF THE DRAWINGS
Figure 1 is a block diagram illustrating a whole
structure of an optical disc playback apparatus according
to an embodiment of the present invention.
Figure 2 is an external view illustrating an operation
unit of a remote control transmitter.
Figure 3 is a flowchart showing processes for
calculating an address amount of relative motion of an
optical pickup for each scan search operation of a system
control unit.
Figure 4 is a flowchart showing processes for
calculating an ad&ress amount of relative motion of the
optical pickup for each scan search operation of the system
control unit.
Figure 5 is a diagram illustrating a file structure

of title set management information of a DVD-Audio standard
disc.

Figures 6(a) and 6(b) are diagrams for explaining the
scan search operation.

Figure 7 is a diagram illustrating an object data
structure of the DVD-Audio standard disc.

Figure B8 is a diagram illustrating a data structure



Figure 10 is a diagramillustrating a file data structure of the DVD Audio
standard di sc having both of the Audio zone and the Video zone. Figure %1
_.is a diagram showi ng the rel ati onship between the tine and thq'hny@ﬁtmm

pl ayback data for each playback programunit of the DVD Audi o standard
disc. Figure 12 is a diagramfor eddparing contents DVD Video standard and
- DVD- Audi 0 standard. Figure 13 is a diagram show ng conbi nati ons of audio
signals of the DVD Audi o standard disc. Figure 14 is a diagramfor

- selecting conditions for each channel group of the DVD Audi o standard

di sc. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Hereinafter, an
enbodien? BRCMre present invention will be described with reference to
figures 1 to B. Figure | is a block diagramillustrating a whole structure
of an opti EHIHHST PHaybadid adpph) aftie aGgrmg sboarirenbbllemrent the
present invention. In figure 1, a spindle nmotor 1 rotates an optical disc
and arF oAt ansiigkupn 25 faads g rxe swaknc PVar-&/ i deor dédnala tdeangt i cal

di sc 20. A mechanismcontrol unit 3 controls a nechanismsystem1l 7 OCT
2003 LMPi4edagi fam@asgi-ndl e notor 1 for driving the disc 20 and

Figure 10 is a diagram illustrating a file data
structure of the DVD-Audio standard disc having both of the
Audio zone and the Vvideo zone.

Figure 11 is a diagram showing the relationship between
the time and the amount of playback data for each playback
program unit of the DVD-Audio standard disc.

Figure 12 is a diagram for comparing contents of
DVD-Video standard and DVD-Audio standard.

Figure 13 is a diagram showing combinations of audio
signals of the DVD-Audio standard disc.

Figure 14 is a diagram for selecting conditions for
each channel group of the DVD-Audio standard disc.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, an embodiment of the present invention
will be described with reference to figures 1 to 8. Figure
! is a block diagram illustrating a whole structure of an
optical disc playbéck apparatus according to an embodiment
of the present invention. In figure 1, a spindle motor 1
rotates an optical disc 20, and an optical pickup 2 reads
signals which are recorded on the optical disc 20. A

mechanism control unit 3 controls a mechanism system



the optical pickup 2 for reading the signals which are recorded on the
disc 20. To be specific, the mechanism control unit 3 controls¥qh§[§pgmm
_of the spindle notor and sinultaneously controls an actuator

optical pickup 2 and noves a pickup position, according to track position
i nformation indicated by the systemldentrol unit 17. Wien a correct track
-is detected under servo control, the optical pickup 2 is subjected to
rotational delay until it reaches a position where desired physical sectors
are recorded, and reads signals continuously fromthe desired position. A
signal processing unit 4 subjects the signals which are read by the

opti cainpluikap @ tthe stphadler ocdsst ng Buchdr aviagplitibfe chits ®n2 0 wandf or m
shaplng, bi nari zati on, denodul ati on and error correction. The data which

S@%?e@?édqaitmECbu@n@ fooceesdiggbythe heigngisl wiristlessreg unit 4
are stored in a buffer menory 16 in logical block wunits. The system
cont r gfecprdetl7 aredtlse t e sdat2d st dteedeenspeld fuiuf f etheemechakfismnd when
the read data are disc managenent information, it stores the data in a
di sc qmn’ageﬂmunlrtnﬂocmm:mﬂstmagﬁpeedtot2th§\hepmlddajatca:meaahdf romthe
buffer nenory 16 are still picture data, the read data are stored in a
still spimulitaneaus st cremeroiist ahlactsiatidardy, tbenpthieadati digggl from t he
buffer nenory 16 are title set managenent information data, the system
contr@ abhd/ m@GTeL0G idBupnpbsit istror eas:ctdmdl.ngl tosefatknapgeivion
i nformation

information indicated by the system control unit 17. When

acorrecttrack;usdetectedundefservocontrol,theoptical

pickup 2 is subjected to rotational delay until it reaches

a position where desired physical sectors are recorded, and

reads signals continuously from the desired position.

A signal procéssing unit 4 subjects the signals which

are read by the optical pickup 2 to signal processing such

as amplification, waveform shaping, binarization,

demodulation and érror correction. The data which was

subjected to the si_ignal processing by:the signal processing

unit 4 are stored?in a buffer memory 16 in logical block

units. The system control unit 17 reads the data stored in

the buffer memory 16, and when the read data are disc

management information, it stores the data in a disc

management information storage unit 12. When the data read

from the buffer memory 16 are still picture data, the read

data are stored in a still picture data storage unit 11.

Similarly, when the data read from the buffer memory 16 are

title set management information data, the system control



i ncl udi ng audi o/ vi deo sequence information, object position inagéﬁf%+qﬁ
obj ect playback information and the Ilike, in a title set manag 03
dinformation storage unit 13, and transfers Title Sets, i.e., audio/video
data to a system decoder 6. Here, the disc managenent information storage
unit 12 contains title set positioriisaformation indicating the position of
-the title set managenent information data on the disc. An AV decoder unit
5 conprises a system decoder video decoder 7, a sub-picture decoder 8, an
audi o decoder 9 and a picture conmposition unit 10. The AV decoder unit 5
decodes the audi o/ video data which are obtained fromthe signal processing
unit 4uvib tlHe stystes toet rdlt Lei set7 mainh gdmen bufibheo me®iyn 16, to convert
t he audi o/ video data which was subjected to the signal processing into

ori gi nedc hudiimg siwghbd svided deegsegnal infdemsysban decpdes 6

di stingui shes anong data on the basis of stream|ID and substream|D

i nf or pts dDhibmclinded-matidhe abdic/tvigleoysiaér WhEshmare dd ansderked from
the buffer nmenory 16 in packet units, and outputs video data the video
decoddriKe, siib- pi dtitrle data mandpemelt piaFoitattiesndsto@aganthmdi o data
to the audi o decoder respectively. In addition, when the system control
unit 18, iawpdt srahe feird ITptTeusetdat d fd.omdb@isyivided ctat® €ata 1 7 OCT
2003 -16 storage unit 11 to the system decoder 6, the system decoder

system decoder 6. Here, the disc management information

storage unit 12 céntains title set position information
‘) indicating the position of the title set management
information data on the disc.

An AV decoder unit 5 comprises a system decoder 6, a
video decoder 7, a sub-picture decoder 8, an audio decoder
9 and a picture composition unit 10. The AV decoder unit
5 decodes the audio/video data which are obtained from the
signal processing unit 4 via the system control unit 17 and
the buffer memory 16, to convert the audio/video data which
was subjected to the signal processing into original audio

) signals or video signals.

The system decoder 6 distinguishes among data on the
basis of stream ID and substream ID?information ineluded
in the audio/video data which are transferred from the
buffer memory 16 in packet units, and outputs video data
to the video decoder 7, sub-picture data to the sub-picture
decoder 8, and audio data to the audioc decoder 9,
respectively. In addition, when the system control unit 17

inputs the still picture data from the still picture data



6 outputs the still picture data to the video decoder 7 as video data. The
vi deo decoder 7 decodes and deconpresses the video data which farfeQCip2i03by
the system decoder 6, and outputs digital video signals to the picture
conposition unit 10. Wen the sub-picture data which are input fromthe
system decoder 6 are run-|ength-corpbessed i mage data, the sub-picture
- decoder 8 decodes and deconpresses the sub- picture data, and outputs the
decoded and deconpressed data the picture conposition unit 10 in the sane
format as that of the video signal. The audi o decoder 9 decodes the audio
data which are input by the system decoder 6, and outputs digital audio
si gnalstoThgseudiidi Ldl tautihe sy giheams dece dmber tdg¢ Byt emnlgangeudi o
signals by a circuit (not shown), and thereafter input to an audio input of
a di spi ayaappasathe sdrilain miet eranghihi &p. tlikge vpidetaude aaodgosi tdsHn unit 10
out puts video signals which are obtained by conbining the output of the
vi deo wiedededaZtand t he output of the sub-picture decoder 8 a ratio
instructed by the systemcontrol unit 17.. These video signals are
converted i the sndegydecdel®isi/igdecodns aadciiecomp aws es Hove v ideand
thereafter input to a video input the display apparatus. 2Uo3 -17 The stil
pi ct urda ttatwhitdr age umputilbygohheai nystttesm dedddepi 6t unaddaudpatish are
recorded on the DVD- Audio
digital video signals to the picture composition unit 10.
When the sub-picture data which are input from the
system decoder 6 are run-length-compressed image data, the
sub-picture decoder 8 decodes and decompresses the sub-
picture data, and outputs the decoded and decompressed data
to the picture composition unit 10 in the same format as
that of the video signal.
The audioc decoder 9 decodes the audio data which are
input by the system decoder 6, and outputs digital audio
signals. These digital audio signals are converted into
analog audio signéls by a circuit (not shown), and
thereafter input to an audio input of a display apparatus
or an audio amplifier.
The picture composition unit 10 outputs video signals
which are obtained by combining the output of the video
decoder 7 and the output of the sub-picture decoder 8 at
a ratio instructed by the system control unit 17. These
video signals are converted into analog video signals by

a circuit (not shown), and thereafter input to a video input

of the display apparatus.



standard di sc, the disc managenent infornmation storage unit 12 contains
the di sc managenent information, and the title set managementﬂ l?ni»} I‘;"TTE{%UBOH
.storage unit 13 contains the title set managenent infornmation. 'A'rénpte
control 14 receives playback control _ instructions by the operation of
users. Figure 2 is an external viéW7TIIustrating an operation unit of a
-renote control transmtter, which shows an exanpl e of key arrangenent of
the renote control 14. Hereinafter, a brief descriptionis given of only
keys. A "Menu" key 21 is one for calling the whole nmenu to be di spl ayed
during playh keys 23 are ones for

ck a disc. ."Ten" keys 22 and "directiaon" y
sel ecti ng aﬁﬂﬁuﬁﬁ%%i]PAQQ%ﬁ%rSZEéySE@E%S%n%“%Br1%“% # ARAg thRe
selected item_ The renote control 14 further includes a forward scan
sear ctf kbl 1 2R IS &e r d3EAs @ h EeBnazearafF wdede @6 0nA theapR¥DcBNdAS phot o
detector 15 receives infrared key signals which are transmtted by pressing
t he k@}’sa@ﬁérﬁe%ﬁérCBH?-r@stﬂﬁaaﬁaeﬂﬁa\%ﬂ-@r%?mté@ﬂasF@rtaﬁlé-‘ gdttem
control unit 17. The buffer menory 16 tenporarily retains the data which
are i AputcarbainBet8Eegddls pPEIEIeNGIinin Lo rwad- the, sysdebhecbhtdel unit
17. 1 7 OC i 2003 -18 The systemcontrol unit 17 receives the signals of
the B&EtbtBapagersinphondogamatcion ssoraus conitolls tdnunbetnanitd® control
unit 3, the signal processing unit 4, the buffer
title set management information.
A remote control 14 receives playback control
”) instructions by the operation of users. PFigure 2 is an
external view illustrating an operation unit of a remote
control transmitter, which shows an example of key
arrangement of the remote contreol 14+ Hereinafter, a brief
description is given of only keys. A "Menu" key 21 is one
for calling the whole menu to be displayed during playback
of a disc. "Ten" keys 22 and "direction" keys 23 are ones
for selecting a menu item. A "Enter"” key 24 is one for
determining the selected item. The remote control 14
'L) further includes a forward scan search key 25 and a reverse
scan search key 26.
A remote control photo detector 15 receives infrared

key signals which are transmitted by pressing the keys of

the remote control 14, and transfers key data to the system

control unit 17.

The buffer memory 16 temporarily retains the data which
are input from the signal processing unit 4 via the system

control unit 17.



menory 16, the still inmage data storage unit 11, the AV decoder, z thSZUDl%

the di sc managenent information storage unit 12, and the t|tIe S

managenent information storage unit 13. Though not shown but the unit 17

conprises a program nenory which contains a programfor realizing

functions as the systemcontrol uril8- a processor which inplenments the

. program a general register and a tiner, and the unit 17 controls the
whol e optical disc playback apparatus. To be specific, the unit 17 stores

the data transferred fromthe signal processing unit 4 in the buffer

‘menory 16, reads the data fromthe buffer nmenory 16, and perforns control

accordi ng t 8heysystimidrentead waih. 1 Thaecesvenhenethignedd odatheare di sc
managenent information, the control is perforned on the basis of the

cont entemotethentradt phoWredetehdorcdd, dand caret to1 b e Isememnagsmnt

i nformation including the audio/video sequence information, object

posi t impntraflonmeitt oh, bbeestigrialbprikcestdmpatimint asd the [HikEfeihe
control is performed on the basis of the contents of these data. Wen the
read aemonyeléydittiei dedldatimaddedasuadist/onalpe data arle tekesherred from
the buffer nmenory 16 the AV decoder unit 5, and when the data are still

pi ct urkedader ofn DVD Axdiend s senmand géimeas, ihlferdedittianestséoagd dvmid 7 O CT
2003 --19 the still picture data storage unit 11. In addition, the system
cont r dl2 yrnd 1¥heakdtllat e=ta Hangsyenka tdiine cota espandicog dqge a:ringl cal

bl ock which is to be read next,

13. Though not shown but the unit 17 comprises a program
memory which contains a program for realizing functions as
the system control unit, a processor which implements the
program, a general register and a timer, and the unit 17
controls the whole optical disc playback apparatus. To be
specific, the unit 17 stores the data transferred from the
signal processing_pnit 4 in the buffgf'memory 16, reads the
data from the buf%er memory 16, and performs control
according to types of the read data. That is, when the read
data are disc management information, the control is
performed on the basis of the contents of these data. When
the read data are title set management information including
the audio/video sequence information, object position
information, object playback information and the like, the
control is performed on the basis of the contents of these
data. When the read data are audio/video data, the
audio/video data are transferred from the buffer memory 16
to the AV decoder unit 5, and when the data are still picture

data of DVD-Audio standard discs, the data are stored in



i ndi cates the position the track, and instructs the nechanisn100£;fol ugit
3 to performblock reading control. Further, the unit 17 receiv O 2003
- signals fromthe renote control photo detector 15, converts the signals
into data codes corresponding to pressed keys, and perforns the playback
control according to the keys. Figurl@~7 shows a structure of object data in
- the DVD Audio standard disc. As shown by a diagramof figure 5
illustrating a file structure of the title set managenent i nfornmation of
DVD- Audi o standard di sc, one ATS is constituted by ATS Information ATSI and
an entity (ohject) ATS AOTT#AOBS. As shown in figure 7, this AOTT#ACBS
conpri €BE pEddd Phcsruaendadid SYRFA@TTUASE ddnpr ideadddikan . Aibeo Cel | s.
The Audio Cell conprises plural audio packs (A#PCK). As shown by a di agram
of figh¥etgm qaniskeht Midta bat aadeudatine af trpekpack thomed ABPCK are
2048-byte data. Here, the exanple of figure 5 will be explained by figure
7. AsHET ERRCTEEAMNI chApRi begdisnly bdsekawdiiclitals to b readdiextel | # .
Assunme_that PG#2 conprises four Audio Cells, i.e., Audio Cell#2 to Audio
Cel | #5tNAhEAEES thQr POSAFd AR sO6f theytnarkddaeds iAsddiats sthe gi ven by
the relative -20 |ogical "bl ock_nunmber (the nunber of packs) fromthe head
of t hSENTRASESC OOt ¥k WA AEr 3 Hed @ eX herBebloEkdr Addridss cR@r ¢k . addr ess B
and this is simlarly given by the relative |ogical block nunber (the
nunbeﬁqﬁt@ggksyhﬁr@ﬁlt 17 receives the signals from the remote

control photo deﬁector 15, converts the signals into data

codes corresponding to pressed keys, and performs the

playback control according to the keys.

Figure 7 shows a structure of object data in the

DVD-Audio standard disc. As shown by a diagram of figure

5 illustrating a file structure of the title set management

information of DVD-Audio standard disc, one ATS is

constituted by ATS Information ATSI and an entity (object)

of ATS AOTT#AOBS. As shown in figure 7, this AOTT#AOBS

comprises plural QOTT#AOB, and the AOTIT#AOB comprises

plural Audio Cells. The Audio Cell comprises plural audio

packs (A#PCK). As shown by a diagram of figure 8

illustrating a data structure of the pack, one A#PCK are

2048-byte data.

Here, the example of figure 5 will be explained by

figure 7. Assume that PG#l comprises only one Audio Cell,

i.e., Audio Cell#l. Assume that PG#2 comprises four Audio

Cells, i.e., Audio Cell#2 to Audio Cell#5. The Cell Start

Address of PG#2 is address A and this is given by the relative



the head of AOIT#AOBS. Program Pl ayback Tinme |nformation ATS#PGYPB#TM
i ndi cating the playback tinme of PG#2 is shown in figure 7 as timel{Fidice
.8 shows a structure of data of this pack. shown in the figure, one pack
conprises 2048 bytes and it includes a pack header at the head, followed
by a packet header. This packet he&der includes an 8-bit streamID
.indicating the type of the standard of data. In the case of audio data of
DVD- Audi o standard, the stream|D = 10111101. The renuni ning data area data
field. The data field includes an 8-bit substreamID indicating the type
of audio data, the head. In the case of |inear PCM audio data, the
subst rkagmirB 1= HD1OR000mbegT ef thiag t Bumbtelre cdpepackon S omheheptiead di sc
pl ayback apparatus havi ng the above-described structure w |l be described.
Fi gur e3f 3t hadAQTaHA GH Hwecem tishe howhay hpndcesaes Cefl Ic@ncubbatdmgs n addr ess
amount of relative notion of the optical pickup per one scan search
oper ateHnPGHE siystadnicestsr d amitthis Risguwianblaslyhegidieagrigm theustrati ng
the file structure of the title set managenent information stored in the
titl e selatinagdmenicabf blwatdi amb&r QCth2l mindi@geo finphck3 )off Hdwe
DVD- Audi o standard disc. Initially, when a programas an entity to be
pl ayedKérhéhdsofaae@m@EOBS or Pragwhae) PilayedcktBimésiepobabition he system
control unit 17 reads the title set nanagenent information fromthe title
set nmuBgEPORPB#IIOritdicating the playback time of PG#2 is shown

in figure 7 as timel.
”i) Figure 8 shows a structure of data of this pack. As
shown in the figure, one pack comprises 2048 bytes and it
includes a pack header at the head, followed by a packet
header. This packet header includes an 8-bit stream ID
indicating the type of the standard of data. In the case
ofaudiodataofDVD-Audiostandard,thestremnID=]0111101.
The remaining data are a data field. The data field includes
an B8-bit substream ID indicating the type of audio data,
at the head. 1In ﬁhe case of linear PCM audio data, the

‘) substream ID = 10100000.

Hereinafter, the operation of the optical disc
playback apparatu§ having the aboveLdescribed structure
will be described. Figures 3 and 4 are flowcharts showing
processes of calculating an address amount of relative
motion of the optical pickup per one scan search operation
of the system control unit 17. Figure 5 is the diagram
illustrating the file structure of the title set management

information stored in the title set management information



storage unit 13 (step S32). This programto be played PG#2 1is specified to
be in ATS#1, for exanple, anong plural ATSs, i.e., ATS#1l to ATS#nchnzmﬂe
. basis of the disc managenent information which is in a different area on
the disc from the ATS Information and stored in the disc nmanagenent

I nformati on storage unit 12 (steps-333 and 551). The ATS conprises the ATS
- Information ATSI 41 and the ATS as the entity of the playback audi o data
AOTT#AOBS 42. An ATS Managenent Tabl e ATSI #MAT 43 and a PGCl Tabl e
ATSHPGCI T 44 are obtained fromthe ATS Information ATSI 41 of the Audio
-Title Set ATS#1 which is specified in the above-described nmanner (steps
S34 an8tszAde Tyeitt 48t ctidrles sDUD -tluel iRCGH t Tablke AATSHERECI T 44 on  the
menory and the end address of the ATS Information ATSI 41 on the nenory
are descri béhibiahdyAT9hvemagepenyriablas A SbAVAEy43o Hhergf oyeq the
menory address of the PGCI Tabl e ATS#PGCI T 44 known. ATS Program Chain

Managefrent tTdlsl e ATSHPGERTI 4y ex#ERl eJedrchs£vbnter (ATFHPGA #HRP 46 and
PGCI ATS#PGCI 47 are obtained fromthe PGCl Table ATS#PGCI T 44 whose
menor yt Reédsgss eins damowno Lsueps 2003 eas 330 anflt 883} et! maheydegEam Chain
Managenent - Tabl e ATS#PGCI TI 45, the nunber of PGCI Search Pointers and the
end adih Besmaft idre POGh Thlel et ITHHPECE T mivh Dfleh BRt NEME M rm B Eofescr i bed.

storage unit 13 (step S32). This program to be played PG#2

is specified to be in ATS#1, for example, among plural ATSs,

i.e., ATS#1 to ATS#m, on the basis of the disc management

information whichfis in a different?area on the disc from

the ATS Information and stored in the disc management

information storage unit 12 (steps S33 and S51). The ATS

comprises the ATS Information ATSI 41 and the ATS as the

entity of the playback audio data AOTT#AOBS 42. An ATS

Management Table ATSI#MAT 43 and a PGCI Table ATS#PGCIT 44

are obtained from the ATS Information ATSI 41 of the Audio

Title Set ATS#1 w@ich is specified in the above-described

manner (steps S34 and S§52).

The start address of the PGCI Table ATS#PGCIT 44 on

the memory and the end address of the ATS Information ATSI

41 on the memory are described in the ATS Management Table

ATSI#MAT 43. Therefore, the memory ‘address of the PGCI

Table ATS#PGCIT 44 is known. An ATS Program Chain

Management Table ATS#PGCITI 45, a PGCI Search Pointer

ATS#PGCI#SRP 46 and PGCI ATS#PGCI 47 are obtained from the

PGCI Table ATS#PGCIT 44 whose memory address is known (steps



It is specified that the target programto be played PG#2 is included in
the PGCI ATS#HPGCI #1 (47) having the menory address indicated By7theT7PHl3
. Search Poi nter ATS#PGCI #SRP#1 (46) (steps S36 and S54). A Program

I nformati on Managenent Tabl e ATS#PGCI T 49 including the object playback
information, and a Cell Playback 2fer mati on Management Tabl e ATS#CHPBI T
- 50 including the object position infornmation are obtained fromthis

speci fied PGCl ATS#PGCI #1(47) (steps 537 and S55). Program I nfornmation
ATSHPA #2 (52) of the target program played PG#2 and foll ow ng Program

I nformati on ATS#PGE #3 (52) are obtained fromthe obtai ned Program

| nf or &8 PomndvehagereninTiblee EXTSIPENTChA inTHa by ainped Mradgtam | nf or mati on
ATS#PA 52 includes various types of object playback information (steps
S38 amdTSHBECIME bbj ethephambsok dhfREGRt F@arwhi €k iing exbs aamédt hibus

i ncl udes a Program Content ATS#PGECNT 54 indicating Audio Spec

| nf or rend oadda e Hge Ent Bt BGWCe| TablighaT SAPTSHPCEEAACNR 3hdé mikaryng t he
entry cell position of the program and Program Pl ayback Tinme Information

ATS* P@PBHIRISSE ibeideat i ng t he pl ayback tinme of the program In the object
17 OCi 2003 -23 playback information, the Program Entry Cell Nunber

ATS#HPGHEN#CIt5 5 sarsp e hef PedgtamtPitdyeh dukr Jetreprofjaamatticorbe ANSAPEEPB#TM 56
are obtained for each of the PG#2 and PG#3 (steps S39 and S57). Assune

that iRG#23 ksoumdkwdedhdn RrhoyrBGe EnBMB 4GS I NUNbe7 )ATSHPGHRENEEN 55 t hat

the eﬁéﬁ%ry address indicated by the PGCI Search Pointer
ATSH#PGCI#SRP#1 (46) (steps S36 and S54). A Program
Information Management Table ATS#PGCIT 49 including the
object playback information, and a Cell Playback
Information Management Table ATS#C#PBIT 50 including the
object position information are obtained from this
specified PGCI ATS#PGCI#1 (47) (steps S37 and $55). Program
Information ATS#PGI#2 (52) of the target program to be
played PG#2 and following Program Information ATS#PGI#3
(52) are obtained from the obtained Program Information
Management Table ATS#PGIT 49. The obtained Program
Information ATS#PGI 52 includes various types of object
playback information (steps S38 and S56).

The object playback information which is obtained thus
includes a Program Content ATS#PGH#CNT 54 indicating Audio
Spec Information, a Program Entry Cell Number ATS#PG#EN#CN
55 indicating the entry cell positiop of the program, and
Program Playback Time Information ATS#PG#PB#TM 56

indicating the playback time of the program. In the object



cell nunmber of the Cell Playback |Information Managenment Table ATS#CHPBIT

50 'including the object head position information of PG#2 r ex nﬁhf ﬁ gs
. 540 and S58). Simlarly, assune that it is knowmn fromthe Progra & ﬁﬁ@

Cel |l Nunber ATSHPGEEN#CN 55 of the next program PG#3 that the entry cel
nunber of the Cell Playback |Infornmaetddan Managenent Tabl e ATS#CHPBI T 50
- including object head position information of PG#3 is 6, for exanple (steps
S41 and S59 When the entry cell nunber of PG#2 is subtracted fromthe entry
cell number of PG#3, it is known that the nunber of cells = 4.
Accordingly, it is known that the cell nunbers of PG#2 are from
ATS#HCHPBRED &gk ASHorPRItAr madthiee Prmgnben Bhtcgl Cells ¥aoobefst eps 542 and
S60). The start address of the target program played PG#2 is obtained as
t he CehTSEPHHEINCH 58 ANS#ChSA PF0 TSt @PBYBacki Téme dodieassat iaddr ess of
the target programthe other hand, the end | ayed PG#2 is obtained as the
Cel | EMBSAGHRRH T SHEHENe568b bl IAESK GHRBleth o ® taukel meskB. a THeP8FSHCHSA 57
and ATS#CHEA 8 are the relative |ogical block nunbers (nunmbers of packs)
fromthetapad SBY OO 3003 - 2Assume that it is known from the

Program Entry Cell Number ATS#PGH#EN#CN 55 that the entry

cell number of the Cell Playback Information Management

Table ATS#C#PBIT 50 including the object head position

information of PG#2 is 2, for example (steps S40 and 558).

‘Similarly, assume that it is known from the Program

Entry Cell Number ATS#PG#EN#CN 55 of the next program PG#3

that the entry cell number of the Cell Playback Information

Management Table ATS#C#PBIT 50 including object head

position information of PG#3 is 6, for example (steps S41

and S59%). When thé entry cell number?of PG#2 is subtracted

from the entry cell number of PG#3, it is known that the

number of cells = 4. Accordingly, it is known that the cell

numbers of PG#2 are from ATS#C#PBI#2 to ATS#C#PBI#5 and the

number of cells is four (steps S42 and S60).

The start address of the target program to be played

PG#2 is obtained as the Cell Start Address ATS#C#SA 57 of

ATS#C#PBI#2, i.e., addressA. On the other hand, the end

address of the target program to be played PG#2 is obtained

as the Cell End Address ATSH#CH#EA 58 of ATS#CHPBI#5, i.e.,

addressB. The ATS#C#SA 57 and ATS#CH#EA 58 are the relative

logical block numbers (numbers of packs) from the head of



AOTT#AOBS (steps S43 and S61). Then, the Cell Start Address "ad reas?" &I
PG#2 is subtracted fromthe Cell End Address "addressB' and thk! P& uﬁ 3 S
. divided by the Program Pl ayback Tine |Information ATS#PGHPB#TM 56 = tinel,
which is required for playback the target programto be played PG#2.
Accordingly, the nunber of packs of2glayback data per unit playback tine
-the target programto be played PG#2 is obtained (steps S44 and 562). The
anount of relative notion by the junping per one scan search operation is
proportioned to the obtai ned nunber packs of playback data per unit

pl ayback tinme. To specific, when the obtained nunber is l|arger, the anount

of t heAPBILARQES nibs tensby4theandnPbig -per one scan search operation is set
to be larger, and when the nunber is smaller, the amount the ,relative
nmoti on by t Fdgrunpthg ged loft asctnAddaresds opeddrieesai"s setPéH2bessnal | er
(step $45). Figures 6(a) and 6(b) are diagrans for explaining the scan
sear chswbbrarcited atvendihg CelheEnd| adidoress p" d@tivees Bt hendiubbher of packs
of playback data per unit playback time and the amount of relative notion
by t her¢smpingspervaoded byathseroyoperkl aphackheisneannfeanctioperation is
an operation of repeating the junping operation and the playback operation
t o perALF#PHAPBNAIM Saaybadme Mharhibdk isurndeuiekd dgircpll ayeoks ot he nunber
of packs) per unit tinme 1 7 OCT 2003 -2

the target program to be played PG#2. Accordingly, the

number of packs of playback data per unit playback time of

the target program to be played PG#2 is obtained (steps S44

and $62).

The amount of relative motion by the jumping per one

scansearchoperationis;uoportionedtotheobtéinednumber

of packs of playback data per unit playback time. To be

specific, when the obtained number is larger, the amount

of the relative motion by the jumping per one scan search

operation is set to be larger, and when the number is smaller,

the amount of theérelative motion bg the jumping per one

scan search operation is set to be smaller (step S$45).

Figures 6(a) and 6(b) are diagrams for explaining the

scan search operation according to the relationship between

the number of packs of playback data per unit playback time

and the amount of relative motion by the jumping per one

scan search operation. The scan search operation is an

operation of repeating the jumping operation and the

playback operation to perform partial playback. When the

number of logical blocks (the number of packs) per unit time



IS smaiier as snows in tigure 6(a), the anmount of notion for one junping
operation is smaller. On the other hand, when the number of |odg €T [2BEks
.(the nunber of packs) per wunit time is |larger as shown in figure 6(b), the
anount of notion for one junping operation is larger. this enbodi nent, the
nunber of target prograns to playedZ5which are subjected to the scan search
-i's one. However, when the scan search is perfornmed for plural prograns to
be played, the simlar calculation is performed for each of the prograns-
when the prograns have different playback data transfer bit rates, the
anmount of one junping is adapted to each of the prograns and thereafter
t he schh SBAACEY s2pefhommed.n ABlgeser Hed abvive, amevotdiofy net fhns
enbodi nent the present invention, the address anmount of relative notion of
the opfPEaPngi JmP ed operstd®nsda cimabbest.i oAni $hedediled lmandhe basi s
of the object position information and the playback tine of each program
i ncl udéennthfpenyppeat ofplaghacd bifosrkmt(tdne hotheofo ftpadkshfpemation is
stored in the title set managenent information storage unit 13 (title set
manageheht taRer bt Lax grray e heemsin fihdutriee 6 (djpunthefanpeyback dat a
obtained fromthe initial position and |ast position of each program
Ther eMtlelonhdogptd el junpsa dplenyboek iappdrsaatsrgan.real i ze the scan search
operation havi ngg__t he scan search tinme which is proportional. 17 OF 2003 -26
the pl aybacknt tids @pdrrdbeanthe thspanmber ppysabgek programs to
be played, which are subjected to the scan search is one.
f") However, when the scan search is performed for plural
programs to be played, the similar calculation is performed
for each of the programs. When the programs have different
playback data transfer bit rates, the amount of one jumping
1s adapted to each of the programs and thereafter the scan
search is performed.
As described_above, according to this embodiment of
the present invention, the address amount of relative motion
of the optical pickup per one scan search operation is
' ") decided on the basis of the object position information and
the playback time_of each program included in the object
playback information, both of which information is stored
in the title set management information storage unit 13
(title set management information storage means), and the
amount of playback data obtained from the initial position
and last position of each program. Therefore, the optical

disc playback apparatus can realize the scan search

operation having the scan search time which is proportional



an arbitrary program anong the playback unit progranms having the different
pl ayback data transfer bit rates, in a case where the scan sehfcp(T 2003

. operation for all audio data recorded on the optical disc is perforned.
The af orenentioned enbodi ment is described as an exanple and therefore
this enbodi ment can be i npl enent ed ~4frangi ng details to realize the scopes
- of clainms of the present invention. Any apparatus can be enployed as | ong
as this apparatus can decide the address anmobunt of relative notion of the
optical pickup per one scan search operation fromthe program managenent
information stored in_the disc, by the arithnmetic using the playback data
anount *BotdEnRiL aYPamk: Hele ar @vEBs mhieon tdrrl appapediutsi grl af s t hacpr ogr am
having a prescribed transfer rate, and the playback tinme. This arithnetic
can bea’béplflb%%érﬂypﬁoﬂr&%pm%E,bﬁ.Pla-bh\/evkrunit pogtsmspossihge that a
conmparison table which is previously obtained by conbining | ast position
dat a ahde fafdienepbsplpybadd datia ttheaps gramiand atives pl aybackasene i s
provi ded, and the search is performed using this conparison table. | 27
OCT 2003enpthescan SERrck operat appaiat wsl ¥ audiayiatn hasto edeapt i cal

di sc, said optical disc

on the optical disc is performed.

The aforementioned embodiment is described as an
example and therefore this embodiment can be implemented
chang%ng details to realize the scopes of claims of the
present inventioni Any apparatus can be employed as long
as this apparatus can decide the address amount of relative
motion of the optical pickup per one scan search operation
from the program management information stored in the disc,
by the arithmetic using the playback data amount obtained
from the start position and end position of the program
having a prescribed transfer rate, and the playback time.

This arithmetic can be performed by a microprocessor.
However, it is also possible that a comparison table which
is previously obta;ned by combining last position data and
initial position data of the program and the rlayback time

is provided, and the search is performed using this

comparison table. '



havi ng; an audi o/ vi deo data storage area containing plural pieces of audio
or video data which have playback data transfer bit rates varyilhg pCTh2003
pl ayback unit prograns; and an title set managenent information storage
area and a disc rmanagenent infornmabron storage area as program nmanagenment
i nformation storage areas containing program nmanagenent information

i ncl ugi tkt agenent information and di sc managenent information
for Bﬁ%@%ﬁ&bﬁggﬁﬁﬁﬁggg ural pieces of audio or video data in the
audiquideo data storage area, respectively, wherein in_a scan search for
pl ayi hg bath ABPEERREIY TastRlayAnghbagkdan epticel ghiscdaead emtigabpliseal disc
pl ayback apparatus obtains last position data, initial position data, and

a pl aybackhavimg; of a program having the necessary data fromthe program
managenent information, and decides an address anount of relative notion

per one sGab SHeHLYRHRY dakalsbrhfe arEéOQé@ﬂﬁiHm??lﬁPéﬂebiébe'ésbﬂﬁddié | ast
position data, the initial positron data, and e playback tine. 2. The

opti cal i yhack:, & i ej agenent

Pt or it [ R RRAE SREPE M5 Rbic AT ol CLR HRRSLARE W00 ca
di sc i,s unted. 17 OCT 2003,28 3. The optical disc playback apparatus of

d ai rﬂlﬁyggcg Wik REosTam 4R i s obtained by the arithmetic, by subtracting
the initial )osi tion data of the programfromthe |ast position data, and
t hen di vi dthg lﬂﬁh@%um@%@g‘?mﬂ’%sﬂfqr%%tl@ﬂe sheeagsacxreg rand4a THecopti cal

di sc pl ayback apparatus of one of Clains | to 3 wherein the arithnmetic is
per f anardgbmeprtoviidforgationnpatore@e t alvke hasi ngrogram management

information storage areas containing program management information
includiﬁg title set management informatioﬂ and disc management
information for playing back the plural pieces of audio or video data in the
audio/video data storage area, fespectively, wherein

in a scan search for playing back necessary data in the audio or
video data, said optical disc playback apparatus obtains last position
data, initial position data, and a playback time of a program having the
necessary data from the program management information, and decides
an address amount of relative motion per one scan search option for the
program by arithmetic using the last position data, the initial position

data, and the playback time.

2. The optical disc playback apparatus of Claim 1 wherein the program
management information is read and stored in storage means at a time

when the optical disc is mounted.



val ues of address ampunts of relative notion for conbinations of the |ast
position data, the initial position data and the playback tlne %f

program and searching a value fromthe conparison table. E 6B2F§@%i
for playing back an optical disc, sagd optical disk having an audi o/ vi deo
data storage area which contains plural pieces audio or video data; at

| easts one i L el JENASIROL, LOLOLIRLL 0 SL8LAPS 3t e ablgh  contains

aud|o or video“sequence | of hm constitufing an au 10 0or video
sequence and indicatin redetermn pl ayback order of audi_.o or
vi deo dat & YdPECtS N H RS cRY | HyPHaEEEE: thE hte audio

or video data on the opt| cal di sc, and object playback information of the
audi apitiohddataiaf she pregoam Sosn thadadt positiomgertenanichtlormelivisingt or age
area which contains title set position information indicating a position of

t he tthel suls@tactionlrdsidt GyltZO play@dmbiagenent i nformation storage area on
the optical disc, and disc managenent for managi ng the whol e disc, said

optical disc playback apparatus conprising: reading neans for reading the
audi o or video data, the audio or video sequence information, the object

p05|t|on' [ C | ayback i nf t.ion, .th tltle set
posi t| on i P@F?gﬁiscaﬁgaﬁ#e% 8% ?féﬁ%&g é’ﬁﬂf Wﬁa{llt gfv\db?ﬁetlﬂe opti cal
disc, to pLay hack the, information;
e arlt metlc is performed by providing a comparison table having
values of address amounts of relative motion for combinations of the last

position data, the initial position data and the playback time of the

program, and searching a value from the comparison table.

S. An apparatus for playing back an optical disc, said optical disk
having:

an audio/video data storage area which contains plural pieces of
audio or video data;

at least one title set management information storage area which
contains audio or video sequence information constituting an audio or
video sequence and indicating a predetermined playback order of the
audio or video data, object position information indicating a position of
the audio or video data on the optical disc, and object playback
information of the audio or video data; and

at least one disc management information storage area which

contains title set position information indicating a position of the title set



control neans for controlling the reading nmeans; di sc nmanagenent

i nformati on storage neans contai ning the disc mnagenent informim Wi h
is obtained fromthe at | east one disc nanagenent information storage
area; and title set managenent infopgati on storage neans containing the
title set managenent information which is obtained fromthe title set

managenent i nfarmation_storage. area, wherein said,.control neans perform
cont eirnpgepic (REHaRsT et BrhuencEhf nPBHRaL | 8 ¢ RBoBiSe:
position informa%ion, t he object pJayback information, the title set

posi theRaek JHENARHE ﬁ%edvéel &genment information fromthe optical
disc, thereby to store the information in the title set managenent

i nf or mat i sRidoptiagd disadapbackanharatoaagepeising: nf or mat i on st or age
means; control the reading neans on the basis of respective contents of the

di sc managesgiiig itanheaidrofeadiify atdi audio Vo edd 66 qleetag et faaidivt ben, 1 "
OCT 2008 30 the objection position information, the object playback

| nf o ipRdd ‘)%qome ﬁﬂﬁaxfrﬁééﬁn?%&%ﬁ%%@%&si‘ﬁi&ﬁ”ﬁﬁb%at%“t @r(g %Eitng a

scan search operation, previously uFate an anount pl ay data per
unit pl ayback. time on the basis of the gbject osition in matj.on and a
oy BRER e P PRaRIP Ty SBP ML o RS HEn OB FRFh AR [ifor mat | on,
pl ay | UaE . rol
and an anount of playback data which is _obtained froma |last position and
an i AAnageHsHty 1gfogpatigan Bpsyr dhe LORbicrlc) discan taddlags barkunthef
relative notion per one scan search operation on the basis of the
cal culfarhoatiomsul t .
control means for controlling the reading means;
disc management information storage means containing the disc
management information which is obtained from the at least one disc
management information storage area; and
title set management information storage means containing the title
set management information which is obtained from the title set
management information storage area, wherein
said control means perform control to read the audio or video
sequernce information, the object position information, the object playback
information, the title set position information, and the disc management
information from the optical disc, thereby to store the information in the
title set management information storage means or the disc management
information storage means;

control the reading means on the basis of respective contents of the

disc management information, the audio or video sequence information,



ABSTRACT OF THE DI SCLOSURE OPTI CAL DI SC PLAYBACK APPARATUS The present

i nvention provides an optical disc playback apparatus which realizes ﬁge
scan search in which the scan search time for performng the“ﬁs?cé}CTséﬁ h
of plural programnms having differentzpl ayback data transfer bit rates is
proportional to the real playback tinme of each program In the scan search

for ayi ack necgssary,. data. ano audi o/ vi.de ta.from.an optical disc
20 Wit Eho P AR o Rt Rde SRS RFERaER PraiiaHER. Abd 2
systemcontrol unit 17 reads title set managenent information from a title
set Ffaf@aﬁésrﬂt ROFHPReTOMati®MEge unit 13, and obtains |ast position
data, initial position data and the playback tinme of each program

i ncl udi ng wihen necdesaiyg datswan Feerch dypsstimuptredbusht ablmelatetaron per
one scan search operation in each programis decided on the basis of a

val uamyhihe ofilagbhaknbstabyes whiit feayBack REnkid kBE MRS UfahedshRctof the
program fromthe | ast position data, and dividing the subtracti'on result

Pg te pos?ﬂi@l){t]?lcfgrrhiaﬁ%nognéP%ﬁé%é@l@timzh&sgacﬁ{ i8EEm HAuARR iethe! mlarly

ch program
object playback information, and an amount of playback data which is
obtained from a last position and an initial position of each program; and

decide an address amount of relative motion per one scan search

operation on the basis of the calculation result.





