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- for pl ayi ng m d| scs on which multinedia data incl udi t al
‘novi ng pi ct uh" mum“m igital audio data are recorde articularly,
the present invention relates to playback apparatus V\/nm mm&wu lmcal di scs

- including plural and different kinds of disc managenen

whi ch apparatus the plural kinds of disc managenent i nforfgbis@n can be
sel ected by users, whereby all audio data or video data recorded on the

optical discs can be plgypficRaclhrdd seReBAKEASpARYRUD gital Versatile
Disc)-Videos having greatly increased storage capacities are comng into

wi de use in place of cofsnbp@ielnrl qjsfgcvbggs{gmgkvhﬁsg and many

novies are put on the market. These DVD- eo standard discs are
st andar d'%ﬂ*ﬁwﬁﬂﬁﬁ to pl ayback of video, w thout attaching
i nportancée tOo pl aybac various types of audio. Therefore, DVD- Video
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Ver. 1.0, 43549¢ndntPififcl itk don can be selected by users, whereby

all audio data or video data recorded on the optical discs

can be played back.

In recent years, DVD (Digital Versatile Disc)-Videos

having greatly increased storage capacities are coming into

(‘ ' wide use in place of conventional laser discs and video CDs,
and many movies are put on the market. These DVD-Video
standard discs are standardized attaching importance to
playback of video, without attaching importance to playback

of various types of audio. Therefore, DVD-Video standard
cannot realize playback in conditions of linear PCM, 192-KHz
sampling frequency, 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



A'data structure according to DVD standard is divided broadly into a Vol une
zone and a File zone. Information of files in the File zone is1 emm in
t he Vol une zone. Video data files, audio data files and files o ?her
"t Han audi o/ vi deo data (for exanple, copputer data) are recorded in the File
zone. The video data files, the audio data files and the files of data

. other than audi o/video data correspond to a DVD Video zone, a DVD Audi o
zone and a DVD-others zone, respectively. Figure a shows a data structure
of a file in a DVD Video standard disc. Three zones, i.e., a DVD Vol une

zone 81, A4 minutes,” for &kAnp?@3 - AJMMF ¥ H§2yZ0BG P8R Fl o as PYRAGNET S
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zone 83 are defined. Anong those, the DVD Vidéo”zone 82 conprises one piece
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di sc, layer structure. Figure 7 shows the comparison of contents
between DVD-Video standard and DVD-Audio standard. (Note:
DVD-Video standard Ver.1.0, issued in August 1996, DVD=-
Audio standard Ver.1.0, issued in March 1999.)

A data structure according to DVD standard is divided
broadly into a Volume zone and a File zone. Information of
( N files in the File zone is recorded in the Volume zone. Video

data files, audioldata 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 data files
and the files of data other than audio/video data coxrespond
ta a DVD=-Video zone, a DVD=-Audio zone and a DVD-others zone,
respectively.

Figure 8 shows a data structure of a file in a DVD-Video

standard disc. Three zones, i.e., a DVD-Volume zone 81, a



7~ a -4 the whole disc is managed using the VMG 97 instead of the AMG 95
whil e the Audi o zone 92 cannot be played back. Figure 10 shows a data
structure of a file in a DVD-Audio standard disc havi ng only an14ang*;mU%
In this case, since there is no Video zgue, no VM5 is included and e
AMG i s included as disc managenent information. Figure 5 shows a case mhere
-the DVD Audi o standard disc ( including both of the ATSs and VTSs as shown
in figure 9 is played back using the AM5 and figure 4 shows a case this
disc is played back using the VMa Wen the disc is played back using an

AVG 60 aspgBod el&éf LgHe & ARGt BOovD SGLREERI Jddd egisathe I gbaVTS is

included In a et Search Pointer 66 1n th MG 60 as Audio Title
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indicating the data is not specified, by the PGCl, the data 10 J U ~J
2003 -5 a 3 not played back. Wen the disc is played back using t he VNG 40

ﬁzvzhg\gnl Im[]o];I Qﬁeﬁﬁ n%}'%gﬁﬁ drsfe ,&?’%‘g‘g!{ aﬂ’g&%S étke-‘%d%gl ac[t hf%g S 41
"DV o} 8B UEpEaR Y BAATE %.es's*?'%é%gééﬁe%{” *%VTSH?M Dk s B weo
St anard Jonesa At TP aab S O SEOTARIEN | O TRBL A W rons,
;A%anr ?rg?| %)%/Doé % gai%ﬁdz%é haVI ggggggangfﬁgldl scrsymfl ns:?ayback
s perfora%gl §%§”E4t£’r9‘§e€'ifx‘ég a@gwwmr B BVl e

DVD- Audi 0°S 1 SCs Tay Inc e df sc nanag ene

i nformatig ﬁor s@}duﬁ\%ﬂ@a@w au"c‘ﬁﬁ:p die Ha68 r%éﬁsne' Ex%gmfafaon
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AMG. That 1Is, the number f VTSs ich are managed by t AMG as shown
in figureypg 92U aﬁeoroxsrméksrv&w §§e NHRRer is,lhcdbraing s 6

. DVD-Audio standard, one disc can simultaneously have the
DVD-Audio zone 92 and the DVD-Video zone 93. When titles
in the DVD-Audio zone 92 are to be selected, the ATS(#1-#m)
96 are selected and when titles in the DVD-Video zone 93
are to be selected, the VIS(#l1-¥n) 98 are selected.
Although the DVD-Video zone 93 has the VMG 97, when the disc
is to be managed as a DVD-Audio standard disc, the whole
disc is managed using the AMG 95 instead of the VMG 97. When

this disc is to be managed as a DVD-Video standard disc,



#p of vTSs which are managed by the VM5 as shown in figure 4. Figure 11
shows the rel ationship between the discs and players in considerfh@ g 2003
pl ayback net hod bei ng conbined with the players . To be specific, when a
'DVD- Vi deo standard disc 112 having only,vTSs is played back by a

conventi onal DVD-Video player 111, all #he vTss are pl ayed back according
to the VMG di sc managenent information. Wien a DVD Audi o standard disc 114
in which ATSs and vTSs are m xed and which has both of AM5G and VMG i s

pl ayed back by the DVD-video player 111, the playback is perforned

imlarl di t he VMG di t i ti 11 th
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tth

e VTSs bBFAF ARG chobiciof e PSS iVF P ReaBasUrnt iR HYSYRT vEr sa
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inventionPointer 66 in the AMG 60 as Audio Title Category information
67.
As shown in figure 5, Title Set Management Information
68 includes Object Position Information 75 indicating the
k  position of audio/video data on the optical disc and
Sequence information 76 indicating the playback order of
the audio/video data in a lower layer, as Program Chain
Information (hereinafter referred to also as "PGCI"). When
the playback is to be performed, a Title Set which is
specified by the PGCI in the Title Set Management
Information is played back, Conversely, evenwhenthere are

audio/video data as Title Sets, when the playback order

indicating the data is not specified by the PGCI, the data



W || becone apparent fromthe detail ed description and specific enbodi nents
described are provided only for illustration since various additﬂqhqnﬁpq00
nodifications within the spirit and scope of the invention will be apparen
to those of skill in the art fromthe degtailed description. According to a
1st aspect of the present invention, ~ ~ JUN 2003 _8_ there is provided
-an apparatus for playing back an optical disc which includes at |east one
audi o/ vi deo data storage area which contains at |east one audio title set
or video title set, at |east one title set nanagenent information storage

area whi %&%eggagg@ plawideo e d I OTREIY LA £8k | (5 AR pyback

order of prescri i eces of audi o/video data con tuting an audi o/ vi deo
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management information of AMG and VMG. However, when the
discs are played, the playback is performed using one of
C the disc management information according to types of
players. At this time, when the VMG is employed, only the
VTSs are managed. When the AMG is employed, the ATSs and
VTSs are managed.' However, since part of region code
management or navigation commands which are specified by
the VMG are not defined by the AMG, the whole VTSs are not
always managed by the disc management information of AMG.

That is, the number #n of VISs which are managed by the AMG

as shown in figure 5 is equal to or smaller than the number



position information included in the di sc managenent information, the
sequence i nformation, and the object position information. Theref‘pged gvzﬁga
~when a DVD-Audi o standard disc including both of the VM5 and AMG i s ptlJ yed,
users can arbitrarily switch the disc‘ﬂ¢nagenent i nformati on between the

p

AMG and VMG, whereby the optical disc playback apparatus (DVD- universa

- players) can play back all ATSs and VTSs. According to a 2nd aspect of the
present invention, there is provided an apparatus for playing back an
optical disc in which at |east one audio title set or video title set,
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i nput receiving. neans for receiving, an external ipput for di sc managenent
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nd control neans for .controlling the ,information readi ng neans so gs to
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of the p&%ﬁ?“tggvg %& %ck is performed similarly according to the
VMG disc management information, whereby all the VTSs are
played back, but the ATSs are not played back. On the other
hand, when the DVD-Audio standard disc 114 having both of
the AMG and VMG is played back by a DVD-Universal player
113, the playback is performed according to the AMG disc
(J management information, whereby part of the ATSs and VTSs
are played back. This relationship is shown in figure 12.
Even when thé DVD-Universal player 113 which can play
back all of the DVD-Video standard disc 112, a DVD-Audio
standard disc 116 and the DVD-Audio standard disc 114 having
the ATS and VTS mixed is designed, the player 113 is defined
so as to play back titles by using the VMG for the DVD-

Video standard disc 112 and the AMG for the DVD-Audio

standard discs 114 and 116. Therefore, while all the VTSs



10 JUN 2003 in the optical disc playback apparatus of the 2nd aspect, the
control neans control the reading neans so as to play back audio ﬁﬁ}wuﬂﬁqmug
data on the basis of the title set position information indicating a
position of a title set included in the_sel ected audi o di sc managenent
information or video di sc nmanagenent iﬁ?Brnation, t he sequence information
-stored in the buffer nmenory which indicates a playback order of the audio

or video data, and the abject position information indicating positions of
the audi o or video data on t'he optical disc. Therefore, data of a selected

title set,can.,be arbitraril | . ayed.back ccording t 41 h .aspegct t he
pr esent ihveﬁthieonc?l?‘ﬁeﬁgzi gﬁo%%d@&aé’erﬁat@%aﬁf oF 181%%’2% %ggk aéhd:o?)f cal
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endlng (hBeataed 1114 elscpladed diack: pREnE e G a R BB R et

i nformation, . the video ﬁisc nanagenent inforpati on, the audi o/ vi deo
sequence Tafkr okt idRt ald R ecYTssshdi REY S iRAFRNd the title set
position information fromthe optical disc, staring the read audi o disc
management | nf GHIAY i FYED| HRGRE Sase O thm DETL0 yergitd Bhaner

i nformation, rezgfctively; receiving an external input,for disc managenent
i nf or mat i PAMEe VIR CBPPR uRS RIBHESX RAGKOAB] SAME A HFSE nakgdibhit

i aformation and vi deo disc_nanagenent jinformation; and reading required
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can arbitrarily switch disc managenent information between the AMG and VM5
wher eby th%cgptical di sc pl ayback apparatus (DVD- Universal players) can

pl ay back_ all the ATSs and VISs. According to a 5th aspect of the present

i nventions i i i cal disc playback apparatus for (" J)

pl ayi ng back data which are‘recorged on an ' '

3 t | disc. havj h, I
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(, of disc management information such as the VMG and AMG are

played back.

Other objects and advantages of the present invention
will become apparent from the detailed description and
specific embodiments 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,



-13 applications; storage neans which contain the plural nanagenent
information read by the information reading neans; selection neap HWN 20
sel ecting desired managenment information anong the plural nanagenen 03
information stored in the storage neans, in accordance with a selection by
a user; and control neans for controlling the information reading neans so
-as to read required data fromthe optical disc on the basis of the desired
managenent information selected by the selection neans and play back the
data. Therefore, even when a DVD-Audi o standard disc including both of the
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(“, sequence, and object position information indicating
positions of the audio/video data on the optical disc, and
at least one disc management information storage area which
contains disc management information for managing the whole
disc, including title set position information indicating
a position of the title set on the optical disc, and the
playback apparatus comprises reading means for reading the
audio/video data, the audio/video sequence information, the
object position information, the title set position

(  information, and the disc management information from the
optical disc, to play back the data; control means for
controlling the reading means; storage means which contain
the disc management information obtained from the at least
one disc management information storage area; and external
input receiving means for receiving an external input for
disc management information selected by a user among plural
kinds of the disc management information obtained from the

at least one disc management information storage area, and



standard. Figure 6 is a diagram show ng the relationship on standards

bet ween DvD- Vi deo standard and DVD-Audio ~. ~', standard . Figure 7 is a

di agram showi ng the conparison of contents between DVD- Vi deo stanﬂarguﬁn?bg
'DVD- Audi ostandard. Figure 8 is a diagrapuillustrating a data structure o g
file in a DVD-Video standard disc. Figure 9 is a diagramillustrating a
-data structure of a file in a DVD Audi o standard di sc having both of an
Audi 0 zone and a Video zone. Figure 10 is a diagramillustrating a data
structure ~_; of a file in a DVD-Audi o standard disc having only the Audio

zone. Figyhethlk il ayHhal Apsdpdtie ,t Rehé ebahic@dshine Hes Wveen tN ptR¥er s
and discs to be played back. Figure 12 is a diagram show ng the

rel ati onshbRaliigvaR8aR¥D s aver €oad Al SERel Qu P} wV&dobaequdnesre 13 is
a di agram show ng the concept of a disc having the same physical |ayer

structure; ARd rild€i bRYCEhetdnFe Lt 88T tdidd §nFUr RPPLEREIERB L AYEE set

structures.
position information and the disc management information

from the optical disc, to play back the audio/video data
successively accofding to the disc management information,
the title set position information, the audio/video

( sequence information and the object position information,
and when an instruction for selecting one of the plural kinds
of disc management information is given, the control means
select the disc management information in accordance with
the instruction, and perform control so as to play back the
audio data or video data on the basis of the title set
position information included in the disc management
information, the sequence information, and the object
position information. Therefore, even when a DVD-Audio

( standard disc including both of the VMG and AMG is played,
users can arbitraéily switch the disc management
information between the AMG and VMG, whereby the optical
disc playback apparatus (DVD-Universal players) can play
back all ATSs and VTSs.

According to a 2nd aspect of the present invention,

there is provided an apparatus for playing back an optical
disc in which at least one audio title set or video title

set, audio disc management information and video disc



10 JUN 2003 -15 Hereinafter, an enbodi ment of the present invent'gp' wi |l |
be described with reference to figures 1 to 5. [Enbodi ment 1] Fﬂg JUN is. &
bl ock diagramillustrating a whole structure of an optical disc playback
apparatus according to a first enbodi negt of the present invention. In
figure 1 , reference nuneral 1 denotes™a spindle notor for rotating an
-optical disc 20. Nuneral 2 denotes an optical pickup for reading signals
recorded on the optical disc 20_ Nuneral 3 denotes a nechanismcontrol unit
for controlling the spindle notor 1 and the optical pickup 2. Nuneral 4
denot es signal pr.ocessi nit for denodul ating,the signals fromthe
opti cal %ﬁﬂ%ﬁe?%%ﬁ(fﬁfﬁgﬁ& S ng?g.%ﬁﬁﬁﬁéﬁlggagmﬁi%ggﬁnﬂVWﬂﬂ:%er unit
for decoding, video and_audi o, dgta whi.ch_are,obtaiped fromthe. signal
b ocesst il UhPE SR iE atdid e3ffe KR R PRI F1058 S E0 308181 VB, 16
(described later). .The AV decoder unit 5 conprises.a system.decoder. 6, a
U deo dedRfteRcl, i fralind qeelder o PO b LA L0 Reg bt o e o
conposition pnit 10. Nuperal 11 denotes a still picture data stor.age unit
whi ch coftiFhE SEY PR LERPE dREPTBREAGRY ARF VEPAEA ot thaaPEdd ds.
Nurmeral 12 dengtes a.Lvideo di sc managenent inforpation stora uni t_ whi ch
cont ai ns SARRBLENSS ARERINRR OPhFSATHT HMEARFHOF HS2HARG 6B eaAUSIM o
di sc nmanagenent 10 ,IQP ~~~~ -16 information stoQrage unit which contains
audi o di fdrhRa§Etett i Hi8PRati ol eNGRtralti® JuddLed LT MBRAIEHRT b
transmtter. Nuneral 15 denotes a renote control phato detector for
recei vi ngdHebRa td@itr ok 18 yddeo dhecHiANAISBABLY I QRARLLIN/| DRt ai ns
data fromthe ?ignal processing unit 4 via the systemcontrol unit 17 (
escri be@4dt@f yidemSeguebmorFormghiiomys tReePPdethePBdkdIaN of the
renote cqntyol ghqto detec%?r 15 and contrals, the pechani,smcontrol unit
3, the si rppsdedsafd thie tAtke s afuPrsl i i ermatd an fnonpithe, e
data storage. unit 11, the AV decoder g t he jdzg,gisc managemnment
i nf or mat OS¢ BLadd v 1289 TP EHRI ablEo MO R AIGEIRINAPEPmL i on
storage ynit 13. The hani sm contro], unit. 3_contrals a ngghgnisn1 ystem
i ncl udi ndHHRFEAEAAY MSHPPI 9T PAT A5 HOR (HRAE AF LR tHRR « RSB Ftiecht Eptckup 2
for readiggbthe SLgnaIs recorded on.the dig% .. To be specific, the
mechani sMTCoMIDFLEAR L8 TOFMI b B S RUHTSE PREOIY ndi RO RbRErmgAlS
simul tanequsly contraols the actuator . pof the optical pickup 2 so as,to nove
the pick ’p‘blgi EPGFA L ORE AEAD VLR BAS i“&P?ﬂ?@Fﬁ&xiW‘?’Fﬂ&?EAPé‘d by
t he system contr.ol it 17. When a correct track is detected uEder servo
control, Vhfieos 7 RRRAGRMERE LR OFMALAC B ¢ FSERET T OYEYdel ay unt |

t he pick 2 reaches a positign where a desired physical sector is
[ ecor ded SYHRERON nAER Y HESFRRIN & (Na8NEo LPgaF SoSiving an external

input for disc management information which is stored in
(\ the storage means and selected by a user; and control means
for controlling the information reading means so as to read
required audio data or video data from the optical disc on
the basis of one of the audio disc management information
and video disc management information selected by the
external input receiving means, to play back the data.
Therefore, the optical disc playback apparatus (DVD-
Universal player) can play back all of the ATSs and VTSs.

According to a 3rd aspect of the present invention,



17 signals continuously fromthe desired position. 10 JuN 2aa3 The si gnal
processing unit 4 subjects the signals which are read by the OptﬁﬁfllfiCku
2 to signal processing such as anplification, waveform shaping, JUN 200
binarization, denodulation and error coryection, and processed data are
stored in the buffer nenory 16 in logical block units . The system control
-unit 17 reads the data stored in the buffer nmenory 16, and when the read
data are the video di sc managenent information, stores the data in the

vi deo di sc managenent information storage unit 12. Wien the read data are

managenert™ SRar oR i bt 1 age Py e g AhB R A S 2P B N s
16, ti,ll ict t t t in_th till i ct

data otorehe Ganeial B rhtne PRe LR T R PP Pha e & HErmr y

16 dat a_i j tl {, t inf ti t . ,

system cahers A1e 1877 ZAdEA ARER oak O BECRBRGE (3 of NAL FoF Mo h) ect

position information, .and transfe%@ .audi o/ vi deo.data to the system

decoder GPOFHELRAR GHEERERAfHqn 5t é‘_taggs”‘t%_é‘ RRA PP BB Ludt X W 1 Fhs
Signal s, imeafad it bk e b aren AYtionas seBag wmeel LREormation
or video disc management information, the sequence
information stored in the buffer memory which indicates a
(; playback order of the audio or video data, and the object
position information indicating positions of the audio or
video data on the optical disc. Therefore, data of a
selected title set can be arbitrarily played back.
According to a 4th aspect of the present invention,
there is provided a method for playing back an optical disc
in which at least one audio title set or video title set,
audio disc management information and video disc management
information for respectively managing titles in the audio
(, title set or video title set, audio/video sequence
information, object position information, and title set
position information are stored in the medium, comprising
steps of reading the audio title set or video title set,
the audio disc management information, the video disc
management information, the audio/video sequence
information, the object position information and the title
set position information from the optical disc; storing the

read audio disc management information and video disc



basis of stream|D and substream I D information included in the 4ngi“%q/izqﬁa§)
data which are transferred fromthe -I's 10 JUN 203 buffer nenory Vi a
the systemcontrol unit 17 in packet units, and outputs video data to the
‘video decoder 7, sub-picture data to tRg _sub-pi cture decoder 8, and audio
data to the audi o decoder 9, respectively. In addition, when the system

-control unit 17 inputs the still picture data fromthe still picture data
storage unit 11 to the system decoder 6, the system decoder 6 outputs the
still picture data to the video decoder 7 as video data. The vi deo decoder

7_decodes, adqURGOIDr £32 B nl\e Ih 100 IS W Gy AT & ddW 1 Ry Lide System

decoder outputs digit vi deo signals to"the picture”conposition

uni t 10. é@@@é‘gh'&‘i TUB &%%P@égx{\%‘ﬂéggu@ ii’?ﬂ‘}ﬁrﬁi’é(t%ﬂﬁ §¥ife§’9déetgo er 6

are run-|ength-conpréssed 1'nmage d he sub-pi cture decoder es and

deconpr essepe e, flatd il AL PULS A £155 008 dnaRd GASLANPT G728 ndR LAy © L e

pi cture conposition sanme format as eo si gnal

by the. syRTEn HEo dLEEE e BRACIE IRYSRREP NG, SHE, CosAaLal Ty, "
oud o) MNERTAEEOBI Rk Mt LR A GpELRAY iRk BoLBRRAL
o 0 2T LA SVIERE) HL4CC FRTREBRELY AEEOeRS AP YR AR 85
management information selected in accordance with a
(" selection instruction signal which is input from outside,
and playing back the data. Therefore, even when a DVD-Audio
standard disc including both of the VMG and AMG is played
back, the users can arbitrarily switch disc management
information between the AMG and VMG, whereby the optical
disc playback apparatus (DVD-Universal players) can play
back all the ATSs and VTSs.
According to a 5th aspect of the present invention,
there is provided an optical disc playback apparatus for
(" playing back data which are recorded on an optical disc
having a physical layer specifying a physical structure,
a file layer specifying a data file structure and at least
two application layers specifying application structures
disposed on the common physical layer and file layer,
comprising information reading means for reading respective
management information in the plural application layers,
and data, sequence information, ocbject position information

and title set position information included in



video decoder 7 and the output of the sub-picture decoder 8 at a ¥@tjgN 2003
i ndi cated by the systemcontrol unit 17. These video signals are converte
into anal og video signals by a circuit ( not shown ) , and thereafter input
to a video input of the display appar atjus. The renote control 14 receives
pl ayback control instructions by the opération of users. Figure 2 shows an
-exanpl e of key arrangenent of the renote control 14. A "Menu" key 21 is one
for calling a whole nmenu showing plural nmenu itens ( titles ) at a gl ance,
whi ch is displayed during playback of discs. "Ten" keys 22 and "direction”

Kk 23 f I i t I / |t } "Enter"
R L e L ot N

key 24 is,” . ( the selected Item key 25 is
L P L o AL
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o i P ]
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next, i ndjg e o acksyad i nstructs the nmechani sm
control uni 0 pertorm blroc ON" 2~~~ -21 reading control. Further,

the unit 17 recgei the:sign (o]a 1P hqt tector 15,
converts the s?g'r?\éﬁ'sseigt 3%?& ?%%%gs@é%tﬁe%rgg% ?H%Q{}E)J‘girggsgd%‘gase,e and

Cher atf ot o EREYaT ot s SFADRAER A SR K KRR R N T80 E88c bea

Structur&eo a first embodiment of the present invention.

Figure 2 is an external view illustrating an
operational part of a remote control transmitter of the
optical disc playback apparatus of the first embodiment.

Figure 3 is a flowchart showing contents of processing
by a system control unit of the optical disc playback
apparatus.

Figure 4 is a diagram illustrating a structure of a



wi Il be described. Figure 3 is a flowhart showi ng contents of the
processing by the systemcontrol unit 17. Initially, when the ﬁy tem
control unit 17 detects that a disc is nmounted on the playback a@pwl&t%@(
step S31 ) , it controls the mechani spygontrol unit 3 and the signal
processing unit 4, thereby controlling the rotation of the disc so as to
-realize stable reading of data. Wien the stable reading of data is
realized, the unit 17 noves the optical pickup in a Volunme zone, and
controls the optical pickup so as to read information of a file in a File

zone, vhigfy & 5;hegopdd v ide; YALULREANP: ndhes, phBevitido e ARAdEA sC

managenent | nformation on t asis of the r frle intormatron. en the
he data i n t e ol 5 e iR ER R dek AERRGCR, ehubbhbey b £ o
managenei 1 o BREEEH, SFandlRh Ade; BRU AN P ETkhE2 4 B EPE MY 1R audio
Furt hor S8 chug i Al o b d88Tr s g Y fte {rarte PRUGHES

di sc nan%gﬁ§Eﬁtrinfornation, the unit 17 reads the informati on and stores
the data 3 H tH8 grdeo di sc managenent information storage unit 12 ( step

S32 ) . Then, %L is(%ugged whet her _t he Y%%Eand @g% are stored.i.n the disc
managenent i nf BrFRiOn° st8r fg& ATTA™ 13 G AS . POt BARA W-BRSPA®P R’
managenent, i ntformation, i.e. and AMS are stored, i i hecked whet her
t he user%ﬁﬁ?éﬂﬁg%tﬁf%ﬁ%gnnaxﬁﬁiﬁﬁ?oi%%ﬁqéé¥%naPamﬂy 'é% 18nd s34 ) .
Xhen the AMG s _selected as the disc managenent information, the AMGis
ead froMtHa88i'0 disc managenent information storage unit 13 (steps S35

and S36). On tpe other7hand, ngn the WG is segﬁcted as_the disc
managenent i nf brFRi%n! the 2AE3 L AR PG HRY hEDG GFEFRAELS AN Edenent

% o Zé?gé hees ﬁ%@%‘éﬂistﬁgééwé%ﬁ%nﬁsi%40@#95&{@@?{?@%@%@e'fég?girim-h h

[ ~. 1ty S38 ) ., it 17 J

the title i kol b cfed ﬁ)lg@c%%‘lﬁa%ﬁh%”ﬁﬁia"%?ﬁa%é'tattéeaﬁéﬁugﬁ?*ﬁtee?t ”
[ [ ' [ [ ' i ATS VTS S3
o). ”%é%"t%f%@?eﬁiniﬁa (PEPe e %t%'eé‘ﬁ%?%{#é“%%éémefom rol uni' ( Iﬁt reads
Fti e and | 1o EAPRIROD TanPodvedhd HHEmE (AT shhndc N dfusEhEe ©

prera”‘%Qmé1ffigrmﬁié”b6ﬁphﬁhio thnaangé¥¥@ having both of an

Audio zone and a Video zone.

Figure 10 is a diagram illustrating a data structure

(:,- of a file in a DVD-Audio standard disc having only the Audio

zone.

Figure 11 is a diagram showing the relationship between
DVD players and discs to be played back.

Figure 12 is a diagram showing the relationship between
DVD players and discs to be played back.

Figure 13 is a diagram showing the concept of a disc
having the same physical layer structure and file layer

structure and different application layer structures.



23 retains the audio title set managenent information and the a Ed'ibute
tables ( step S40 ) , and branches to a first programchain of t allN 2003
title (step S41). Then, this programchain group is played (step S42). Wen
“the playback is finished, it returns tpsstep S33. On the other hand, when
the selected title is the VIS, the systemcontrol unit 17 reads video title
- set managenent information in the VIS including the selected title and its
attribute tables, retains the video title set managenent infornmation and
attribute tables ( step S44 ) , and branches to a first program chain of
the videg S . A5) hedyp L5 ’="=+$952§h@p§§&%§§tﬁﬁp'aVEd (step
S46) . WheT ay ned, ' .-1n the case
where the VMG js_sel ected as_t he di sc.nmanage t. information, whep.the user
Sel ects a dosi I BHCTPAREST oy 85 ERPGILRBRL S dhs b eBRBteanlEEF i,
sane as thqse .in the abqve-described_case where the VIS is played back

usi ng t h¥IANG PR ArFE SR edt HAd Thf A BUBPRSdI Y st hAlEFE di stgo hgvi ng ATSs
and VTSs m xed, . managed by using the VMG and AMG, respectively, will be
descri bed B c?fi?"@F@lteﬁcJe to figures 4 and 5. Figure 4 shows a structure of

afile in a DVD;Video zone acgqrding,to DVD jo standard. This_file
conpri ses one KABYESd onkS o %ﬁ%&agrﬂﬂ}@ﬁiuﬁgrém%sa a" YRS ncl udi ng
10 JUN 24%24 managenment i nf Orfﬁ%i on f(ir whol e video titles. Nupgeral 41
denotes & Y166pCas 3R QRIUF Bt BhECoPLAYRAS RPPAFA YT ARG BB L NGuner al

I or nat Fon SnrERe D GaBmE NS T iE HRFEeht: LURRETOR! nibh EABRELa4

(i cach Tt FELSengs hARRS A &r 780 CAR aTAPHD kR MERAEI PR C TG ¢ 44
Tt o SoRNSRBEAIF P s 2 U JULMCF AL SHSROERS HhAHLHERL RUBKUELERF o vrs
Wl deo Ti FREUEIS MR ABETEhtE TrPERAR Fh FEIPR hEFad g % 4 teo HEFEALor
Managenegt .Table 4B _and Pr ogr am Chain In;‘%rtgg%i on_Ta Ie]izlj? of %?‘e vVTS.

Nurer al 47 GRITEE 9 ARFARPLEMSGWHEC L, F GPA&ESALLIRG TRR i deo
Title Set Nanagenent T

Chai n 1 nPBARRT G20 Thend SIS APERH ITHORRRL] on NUBFE=dot (AR CHRE o
Ui or mat Poft \BRAL 5 AP BP0 o E ki b g1 ShY CRAPY 19 oG8 FHE™ deo
each ProfPEm ot Fetn O TREPof. SAEA rbginad SdhThe - pr SURARChat -
Progr am BARGE Thiah A R e Wt B d UG TRIaIREs AT T RaRES
post 11 one Bt (1 FFeSBER e e B, P e L b AT B hBSHH eb FR (e

gl ayback jordern G dd€etbh! Gnit 17 and a buffer memory 16 (described

wn T

later). The 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. Numeral 11
denotes a still picture data storage unit which contains
still picture data recorded on DVD-Audio standard discs.
Numeral 12 denotes a video disc management information
storage unit which contains video disc management

information. Numeral 13 denotes an audio disc management



When the user selects a title, the Title Set Search Pointer 45 in the VMG
40 is selected. The systemcontrol unit 17 reads the address of 10 JUN zuug
corresponding Video Title Set Managenent Information 46 fromthe sel ected
Title Set Search Pointer 45. Then, the uynit 17 retrieves the Program Chain
I nformation 52 fromthe Program Chain I'nformati on Tabl e 49, contains the

- pl ayback order as the sequence Information 54, and obtains the object
Position Information 53 on the disc, to control the mechanismcontrol unit
3 and the signal processing unit 4. Thereby, the unit 17 noves the optical

TS o My LR C AR st e Lo
cotor s B e B A By L e
i i Al .
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VMG is in . D iI'"deo zone, Whén . s managed “using the
Nurmer al 68U g5 (A st st B ri gy Raf.penens csdr Rl SR3RE Eno e 1o
JUN 2Q03 26 _titles . Nuperal 61 denotes an ATS group as_a group .of ur al
ATSs. NonRPAFE S HRNMTES B UTRBRARDLLE Eograd® GIpr ufopm, b8 Siindll" &
donotes. e Sul ARDIGRL 1L S (AN c LR AT 00T AP B ASEL
11 A o Weaager e L8R ABRRISTo R TAler 8L AL S5 Wiy g cos
10 995 087l d | 8o AR BOANELELSF, 5 HRRRSERREE RN e o] "
e o dnile A S LRI AN, MTReSE g B b R0 EEE 4 e
sk e TR 3R ARRRED R 580 208, I BB R SR B 20

the AV decoder 5, the video disc management information

storage unit 12 and the audio disc management information

storage unit 13.

The mechanism control unit 3 controls a mechanism

system including the spindle motor 1 for driving the disc

and the optical pickup 2 for reading the signals recorded
(, on the disc. To be specific, the mechanism control unit 3

controls the speed of the spindle motor and simultaneously

controls the actuaFor of the optical pickup 2 so as to move

the pickup position, according to track position

information indicated by the system control unit 17. When

a correct track is detected under servo control, the unit

3 subjects the optical pickup 2 to rotational delay until

the pickup 2 reaches a position where a desired physical

sector is recorded, and controls the pickup so as to read



i‘ncluding an Audio Title Set Managenent Table 70 and a Program Chain
Information Table 71 of one ATS . Nuneral 69 denotes Audio Title Sets a
entities of audio titles . The Audio Title Set Managenent Table ﬂdlnHHiﬁ@@%
the head address of each Program Chai n;bnformation 74. The Program Chain
Information Table 71 includes an Audio %itle Set Program Chai n Managenent
-Table 72, ,Program Chain Information Search Pointers 73 and Program Chain
Information 74. The Audio Title Set Program Chain Managenment Table 72

i ncl udes the head address of each ~ 0 J UN 2003 Program Chain

Infornaﬂgqg;?zgc@dﬁ{fﬁggugiﬂﬂ¥@ogrgwga é{f}gdlﬂq§¥@qé n Search Pointer

73 indicate e nmanagenent ress of eac rogra ain I'nformation 74.
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i ndi cating the posiiion o isC a equence” Pnformation 76
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t he DVD 0 zone, on ar é nanage
data, the data are stored in the still picture data storage

unit 11. sSimilarly, when the data read from the buffer
memory 16 are data in a title set management information
(:, storage area, the system control unit 17 reads audio/video
sequence information and object position information, and
transfers the audio/video data to the system decoder 6.
The AV decoder unit 5 decodes 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 included

in the audio/video data which are transferred from the



As described above, the optical disc playback apparatus according the first
enbodi nent conprises storage neans which contain the AMG and VM5
respectively, and selection nmeans for selecting one of the contaij%F\ﬁNFZE
and VMG in accordance with external inggts. Therefore, even when 03
DVD- Audi o standard di sc having both of 'the AMG and VMG i s played back, this
optical disc playback apparatus (DVD Universal player) can play back all
ATSs and VTSs. In this first enbodi nent, the description is given of only
the case where DVD optical discs are played back. However, when an optical

di sc_ot hafy Pap R £l v s thd1ay o BRYSbARJIANALL SPPFT L) pAkiR

physi cal structure, | ayer spe ying t e structure, and at

least two, appLicapro by SPESLDYHE A heanpl beghianstyyebype o Lhe

conmon physical layer an ile Tayer as shown in figure € prlesent
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gg udi-o/ video data on the

it on ThESr R IIE | RARER: MR p88F: Tof® ofLTRS Bl
opt cal 1 sc. L 1 dESta 0hte ! P IENRIETIL AL SRIRLLDSLHLAGEREeR
set | ;E;gﬁ%t %i?s%?‘f?ipir% t%ﬁ?a'tga?xiié”éii%p%%f%%&%%ﬁ% f’f@?fg*?? P%%%P%Sisgézzn% :
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c oc, mAnagene i SRR LB (500 LU% 00 ol b BY BATe) bece =
decoder 6 are run-length-compressed image data, the
sub~picture decoder 8 decodes and decompresées the 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 audio decoder 9 decodes and decompresses the audio
data which are input by the system decoder 6, and outputs
digital audio signals. The digital audio signals are
converted into analogqg audio signals 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 digital video

signals which are obtained by combining the output of the



st orage means which contain the di sc management information obtained from
the at | east one disc managenent infornmation storage area; and external
input receiving neans for receiving an 10 JUN 203 -31 externarlgngyﬂ 2093
di sc managenent information selected hyg9a user anong plural kinds of

di sc managenent information obtained fromthe at |east one di sc managenent
-informati on storage area, wherein the control neans control the reading
means so as to read the audi o/ video sequence i nfornmation, the object
position information, the title set position information and the disc

MBnagenen; ; 48 0a Ry f OFnhe nedidvdbu dli 68 the BV piacka £ 8eqadiqd i deo
data successively in accordance with the disc nanagenent information, the

title setgpasht [ aR jiidBEA LB sget ﬁads,ﬁévéﬁle@oﬁ%%qnﬁ%ftnier Ml and

t he object position information, an instruction for selecting one

of the plyfgboKkRdhPfs - iree d’@ﬂ‘@@fggﬂt 'dﬁd’ra?ﬁ‘&w@or cﬂéd’eé‘u[;hﬁﬁscwro'

nmeans sel ect the I SC management rmation 1n ac ance w
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data on t aS|s o) e ositionin Ion inc

di sc nmanagenent uﬁ¢gf§§lg%P4£§%§gquence I nformation, and the object

position 1nformtio
The remote control 14 receives playback control

instructions by the operation of users. Figure 2 shows an
(" example of key arrangement of the remote control 14. A
"Menu" key 21 is one for calling a whole menu showing plural
menu items (titles) at a glance, which is displayed during
playback of discs. "Ten" keys 22 and "direction" keys 23
are keys for selecting one of the displayed menu items. A
"Enter™ key 24 is one for determining the selected item.
An "AMG/VMG" key 25 is one for switching disc management
information. The user selects a desired title from the
displayed whole menu using the "ten" keys 22 and "direction"
. keys 23. .
TheremotecohtrolphotodetectorlSreceivesinfrared
key signals which are transmitted by pressing the keys of
the remote control 14, and transmits 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.

Though not shown but the system control unit 17



2. An apparatus for playing back an optical disc in which at |east one
audio title set or video title set, audio disc managenent inforgmtion and
vi deo di sc managenent information for respectively managi ng who dﬁNI@E& n
the 10 J U ~J 2iiu3 -32 audio title_sgt or video title set, audio/video
sequence i nformation, object position information, and title set position
-information are stored in the nmedium conprising: information readi ng neans
for reading the audio title set or video title set, the audio disc
managenent information, the video disc managenment information, the

audi o/ vi d@@mégqg%c_ea | BE 85 ¥al Qﬁbm&??th‘&ﬁ eoalhl itk | f PFABaa AOF the

title set position information fromthe optical disc, and storing the

audi of vi dega $3QUeNC & O BLARI G 5BC LA Yo PER! Uit dl dafiEL! 0y and the

title set positi information 1n a bu nory; storing neans which

ﬁgggai n ﬁ?o&?%@&“%‘iéﬂ Sﬁnpgf‘gﬁ%%l@tuﬂé‘fp‘}rd?éém AYbyirs? Ab§ister
gene I nformation, respectively;
and a timer, and controls the whole optical disc playback
apparatus. To be specific, the unit 17 stores the data
transferred from the signal processing unit 4 in the buffer
memory 16, reads the data. from the buffer memory 16, and
(- performs the cont£ol according to types of the read data.
That is, when the read data are disc management information,
the system control unit 17 stores the data in the video disc
management information storage unit 12 or the audio disc
management information storage unit 13, and performs the
control on the basis of contents of these data. When the
read data are title set management information such as the
audio/video sequence information and object position
information, the unit 17 performs the control on the basis
( of contents of these data. When the read data are
audio/video data, the unit 17 transfers the audio/video data
from the buffer memory 16 to the AV decoder unit 5. When
the data are still picture data of DVD~Audio standard discs,
the data are stored in the still picture data storage unit
11. In addition, the system control unit 17 calculates a
track on the disc corresponding to a logical block which

is to be read next, indicates the position of the track,

and instructs the mechanism control unit 3 to perform block



external input receiving neans for receiving an external input HQL di sc
managenent information which is stored in the storage neans and hgﬁ‘eﬁuby
a_user; and control means for controlling the information readi ng nmeans so
as to read required audio data or videgidata fromthe optical disc on the
basis of one of the audio disc managenent information and video di sc
-managenent information selected by the external input receiving neans, to
pl ay back the data. 3 . The optical disc playback apparatus of Caim?2
wherein CYV -33 said control neans control the reading neans so as to

pl ay back s4@ifgokonitdesl dat@y penkhe BAY &ndft thertbthi®es bt nROSHGnN s
information indicating a position of atitle set included in the selected

audi o mf%t@ﬁ“%%%“¥@mb@%°@8ﬂﬂf@lOghﬂﬁkxﬁéiéét@%ﬁ%ﬁ¥¢@énb@E@§mﬂﬁém the
sequence information stored in the buffer nmenory which indicates a playback

order of §#i9ngudi Arto WA <lids S6LrEADS PRl B8%HEESS kY Y

i ndi cating positions of the audio or vidéo data on e optical "disc. 4. A

met hod f Qfe Pk g¥mad mkpggﬁéwa&oﬂk%ﬂ dBbEh iy [ERSEn@Ngegudi 0 title

set or video title set, di sc managenent 1 nformation and Vvideo di sc

managenent | nf giliali RRFEQT | GHECHpKEL IBAAGENG Hd (dpeidayl B sdio titl e
set or video title set, audio/vide sequence I nformatlon, object position

i nformati i (14 i mf Lon_ar i ium
corpr i oi FLSYBREK dBgatguoidl Sy Bl TR 00 AR ned PR LRRRY 1
audi o di g¢; fRNgdenfll oL 9bigmation, the video di sc managenent information,
t he audi o/Video sequence I nformation, the object position information and

gﬂatitle set §$§é$§n3L?qun¥iggckagﬁtexfg?é%pgoﬂﬂéféssggﬂeﬁhthe r ead

o disc man ormat1on an managenent 1 nformtion

respecti dé?ss¥%f &&~Eﬁ@ﬂ€kfg n' 66Sitd Y gRigxyerhal input for disc
managene I nformat1 on” sel ect y a user anong the stored audi o disc
managenent i nf et o911 910Kk A Jisifs CBRASTELL 11 dY PE B HQTe AW that
a disc is mounted on the playback apparatus (step S31), it
controls the mechanism control unit 3 and the signal
processing unit 4, thereby controlling the rotation of the
disc so as to realize stable reading of data. When the
stable reading of data is realized, the unit 17 moves the
optical pickup in a Volume 2one, and controls the optical
(; pickup so as to read information of a file in a File zone,
which 1s recorded in the Volume zone. Then, the unit 17
reads disc management information on the basis of the read
file information. When the read information is video disc
management information, the unit 17 stores the data in the
video disc management information storage unit 12 and
terminates the processing. When the read information is

audio disc management information, the unit 17 initially

stores the data in the audio disc management information



readi ng required audi o data or video data fromthe optical disc on the
basis of the audio disc managenent information or video disc naﬁgfe tzuﬂ3

i nformati on selected in accordance with a selection instruction QHET
“which is input fromoutside, and playipa-back the data. 5. An optical disc
pl ayback apparatus for playing back data which are recorded on an optical

. disc having a physical |ayer specifying a physical structure, a tile |ayer
specifying a data file structure and at | east two application |ayers

speci fying application structures disposed on the comon physical |ayer and

file | ayeito€c@ger i ig: 180 eim@tt Ranr ¢aditie FEdBaricWey eadiag @asective
managenent information in the plural application |ayers, and data, sequence

i nf or mat iniha §BMRGIt PPREbIrAAY IV P! "BYhEeR ahbrétlis §edeRPdisen information
i ncluded in applications; storage neans which contain the plural managenent

| nfor mat ignh 4 §am it LYeE b PhatTRIL Or’tl‘iéa&‘h'ﬂﬂ THap%adieafd | ORf SPARE o

sel ecting desired nmanagenent Z ~ N ~uu3 -35 information anong the

pl ur al , ¢ Ance
s“eaﬁmect to gbnéﬂérﬁ"éthhﬁtt‘H@@:L dd dit& fla Powa%ngﬁe%fbpmgcﬁqﬁp

with a y a user; and contr means r controlling the

| nformat I, £8gdl 19iPANS (3 o | cadphedly! Ledi #2)@ageavh AR il kiRl i sc
P e e (T S acthbne Thr

on the basis sire of mati on sel écted by t

Sigcx O'rk{ﬂgagﬁg\ %‘i‘ldjlaﬁ.ye b@fgréhe ‘ilnattq'te d—lSC mg‘ngﬁaﬁeﬁit lnformatlon
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[V]ca]ca]ca ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] call ca ca] caU

(Cf"‘] ca] cal cad fRbaRMf, akcsal C Al¢ A haFEHe lade stored, it is checked
whether the user switched the disc management information
(steps S33 and S34). When the AMG is selected as the disc
management information, the AMG is read from the audio disc
management information storage unit 13 (steps S35 and S36).
on the other hand, when the VMG is selected as the disc
management information, the VMG is read from the video disc
management information storage unit 12 (step S$37).

In the case where the AMG is selected as the disc

(u, management information, when the user selects a desired
title (step S38), the system control unit 17 judges whether
the title which is selected in accordance with Title Set
Search Pointer information in the disc management
information is the ATS or VTS (step S39). When the selected
title is the ATS, the system control unit 17 reads audio
title set management information in the ATS including the
selected title and its attribute tables (audio title set

management table and program chain information table),
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retains the audio title set management information and the
attribute tables (step S40), and branches to a first program
chain of the audio title (step S41). Then, this program
chain group is played (step S42). When the playback is
finished, it returns to step S33. On the other hand, when
the selected title is the VTS, the system control unit 17
reads video title set management information in the VTS

(: including the selected title and its attribute tables,
retains the video title set management information and
attribute tables (step S44), and branches to a first program
chain of the video title (step S45). Then, this program
chain group is played (step S46). When the playback is
finished, it returns to step s33.

In the case where the VMG is selected as the disc
management informﬁtion, when the user selects a desired
title (step S43), the subsequent processes are the same as

LJ those in the above-described case where the VTS is played
back using the AMG.

A file structure of a DVD-Audio standard disc having
ATSs and VTSs mixed, managed by using the VMG and AMG,
respectively, will be described with reference to figures
4 and 5.

Figure 4 shows a structure of a file in a DVD-Video zone

according to DVD-Audio standard. This file comprises one

VMG and one or more VISs. Numeral 40 denotes a VMG including
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Program Chain Information Search Pointer 51. The Program
Chain Information Search Pointer 51 indicates the

management address of each Program Chain Information 52,
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The Program Chain Information 52 includes Object Position
Information 53 indicating the position of a title on the
disc and Sequence Information 54 indicating the playback
order of the title.
When the user selects a title, the Title Set Search
Pointer 45 in the VMG 40 is selected, The system control
unit 17 reads the address of corresponding Video Title Set
( Management Information 46 from the selected Title Set Search
Pointer 45. Then, the unit 17 retrieves the Program Chain
Information 52 from the Program Chain Information Table 49,
contains the playback order as the Sequence Information 54,
and obtains the Object Position Information 53 on the disc,
to control the mechanism control unit 3 and the signal
processing unit 4. Thereby, the unit 17 moves the optical
pickup 2 to a target object position and performs playback
of the target VIS. Basically, all of the VTS#1-VTS#p can
(h4 be designated by the VMG.
Figure 5 shows a structure of a file having a DVD-
Audio zone and a DVD-Video zone according to DVD-Audio
standard, managed using the AMG. In this case, the file
comprises one AMG, one or more ATSs and one or more VTSs.
Although the VMG is included in the DVD-Video zone, when
the disc i1s managed using the AMG, the VMG is not utilized.

Therefore, the VMG is not described herein. Numeral 60

denotes an AMG including management information for whole
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10%& () - Aoh88%& fumeX 40%&3( )denotes an Audio Manager Information
(AMGI) including an Audio Manager Information Management
Table 64 and a Title Set Search Pointer Table 65. The Audio
Manager Information Management Table 64 includes the head
address of each Title Set Search Pointer 66. The Title Set

(;, Search Pointer Table 65 includes data of Title Set Search
Pointers 66 of respective titles. The Title Set Search
Pointers 66 each indicates the management address of each
title set in the ATS group and the VTS group, as title set
position information. Numeral 67 denotes an Audio Title
Category which is included in the Title Set Search Pointer
66 and indicates whether the title is an ATS or VIS. Numeral
68 denotes Audio Title Set Management Information each
including an Audio Title Set Management Table 70 and a

. Program Chain Information Table 71 of one ATS. Numeral 69
denotes Audio Title Sets as entities of audio titles. The
Audio Title Set Management Table 70 includes the head
address of each Program Chain Information 74. The Program
Chain Information Table 71 includes an Audio Title Set
Program Chain Management Table 72, Program Chain
Information Search Pointers 73 and Program Chain

Information 74. The Audio Title Set Program Chain

Management Table 72 includes the head address of each
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LdE: / ﬂ)management address of each Program Chain Information 74.
The Program Chain Information 74 includes Object Position
Information 75 indicating the position of a title on a disc
and Sequence Information 76 indicating the playback order
of the title. Since the VTS is the same as that shown in

(, figure 4, it is not described here.

When the user selects a title, the Title Set Search
Pointer 66 in the AMG 60 is selected. The system control
unit 17 reads the ATS/VTS selection information 67 included
in the selected Title Set Search Pointer 66, and selects
the ATS group or the VTS group. Then, the unit 17 reads the
address of corresponding Audio or Video Title Set Management
Information from the selected Title Set Search Pointer 66.
Then, the unit 17 retrieves the Program Chain Information

Q_ 74 from the Program Chain Information Table 71, contains
the playback order as the Sequence Information 76, and
obtains the Object Position Information 75 on the disc, to
control the mechanism control unit 3 and the signal
processing unit 4. Thereby, the unit 17 moves the optical
pickup 2 to a target object position and performs playback
of the target ATS or VIS. At this time, there is a risk of
not all the VTSs being played back using the AMG 60. To be

specific, part of the region code management or navigation
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10 10ZZ[ ?helkl/r#BN@y, the whole VTSs are not always managed by the
AMG disc management information 60. Therefore, while the
same disc is played back in figures 4 and 5, the number of
VTSs which can be managed by the AMG is equal to or smaller
than the number of VISs which can be managed by the VMG.

When the disc according to DVD-Audio standard has only

( the DVD-~Audio zone, only ATSs are managed by the AMG.

As described above, the optical disc playback
apparatus according the first embodiment comprises storage
means which contain the AMG and VMG, respectively, and
selection means for selecting one of the contained AMG and
VMG 1n accordance with external inputs. Therefore, even
when a DVD-Audio standard disc having both of the AMG and
VMG is played back, this optical disc playback apparatus
(DVD-Universal player) can play back all ATSs and VTSs.

L In this first embodiment, the description is given of
only the case where DVD optical discs are played back.
However, when an optical disc other than DVD optical discs
has a physical layer specifying the physical structure, a
file layer specifying the data file structure, and at least
two application layers specifying the application structure
on the common physical layer and file layer as shown in figure

13, the present invention can be applied to the disc. 1In

this case, when storage means contain respective management
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information of the applications and selection means select

one of the respective management information in accordance
with an external input, the optical disc having the at least
two application layers can be also played according to the

user's selection.
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1. An apparatus for playing back an optical disc which
includes at least one audio/video data storage area which
contains at least one audio title set or video title set,
at least one title set management information storage area
which contains audio/video sequence information indicating
a playback order of prescribed pieces of audio/video data
(: constituting an audio/video sequence, and object position

information indicating positions of the audio/video data
on the optical disc, and at least one disc management
information storage area which contains disc management
information for managing the whole disc, including title
set position information indicating a position of the title
set on the optical disc,

said playback apparatus comprising:

reading means for reading the audio/video data, the

(,: audio/video sequence information, the object position

information, the title set position information, and the
disc management information from the optical disc, to play
back the dataj;

control means for controlling the reading means;

storage means which contain the disc management
information obtained from the at least one disc management
information storage area; and

external input receiving means for receiving an
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external input for disc management information selected by
a user among plural kinds of the disc management information
abtained from the at least one disc management information
storage area, wherein
the control means control the reading means so as to
read the audio/video sequence information, the object
position information, the title set position information
(\; and the disc management information from the optical disc,
to play back the audio/video data successively in accordance
with the disc management information, the title set position
information, the Qudio/video sequence information and the
object position information, and
when an instruction for selecting one of the plural
kinds of disc management information is given, the control
means select the disc management information in accordance
with the instruction, and perform control so as to play back
Lg the audio data or video data on the basis of the title set
position information included in the disc management
information, the sequence information, and the object

position information.

2. An apparatus for playing back an optical disc in which
at least one audio title set or video title set, audio disc
management information and video disc management

information for respectively managing whole titles in the
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information, object position information, and title set
position information are stored in the medium, comprising:
information reading means for reading the audio title
set or video title set, the audio disc management
information, the video disc management information, the
audio/video sequence information, the object position
( . information and the title set position information from the
optical disc, and storing the audio/video sequence
information, the object position information, and the title
set position information in a buffer memory;
storing means which contain the read audio disc
management information and video disc management
information, respectively;
external input receiving means for receiving an
external input for disc management information which is
LJ stored in the storage means and selected by a user; and
control means for controlling the information reading
means so as to read required audio data or video data from
the optical disc on the basis of one of the audio disc
management information and video disc management

information selected by the external input receiving means,

to play back the data.

3. The optical disc playback apparatus of Claim 2 wherein
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position information indicating a position of a title set
included in the selected audio disc management information
or video disc management information, the sequence
information stored in the buffer memory which indicates a
playback order of the audio or video data, and the object
(? position information indicating positions of the audio or

video data on the optical disc.

4. A method for playing back an optical disc in which at
least one audio title set or video title set, audio disc
management information and video disc management
information for respectively managing titles in the audio
title set or videq title set, audio/video sequence
information, object position information, and title set
(; position information are stored in the medium, comprising

steps of:

reading the audio title set or video title set, the
audio disc management information, the video disc
management information, the audio/video sequence
information, the object position information and the title
set position information from the optical disc;

storing the read audio disc management information and

video disc management information, respectively;
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receiving an external input for disc management

SR 2003

information selected by a user among the stored audio disc

management information and video disc management

information; and

reading required audio data or video data from the

optical disc on the basis of the audio disc management

information or video disc management information selected

( in accordance with a selection instruction signal which is

input from outside, and playing back the data.

5. An optical disc playback apparatus for playing back

data which are recorded on an optical disc having a physical

layer specifying a physical structure, a file layer
specifying a data file structure and at least two

application layers specifying application structures

disposed on the common physical layer and file layer,

(_ comprising:

information reading means for reading respective

management information in the plural application layvers,

and data, sequence information, object position information

and title set position information included in

applications;

storage means which contain the plural management

information read by the information reading means;

selection means for selecting desired management
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user; and

control means for controlling the information reading
means so as to read required data from the optical disc on
the basis of the desired management information selected

by the selection means and play back the data.



