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FOR 'ACHI EVI NG VARI ABLE ' SCENE DEVELOPMENT BASED ON | XE)
CONTROL BACKGROUND OF THE INVENTION 5 (1) Field of the(

| nventi.on The p&esent ynmentlon relates to an optical dISk

whi ch " Stores |nfornatﬁoﬁ”%f§ﬁals r‘etorded wiith-a |ight beamand to

a reproduction apparatus for reproduci ng such optical disks, nor e
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O conventi onal optlcaé EN bt |o d§§§?2§§BiNf§§bC§£VE ébﬁf§b£IB are
I gl

representative. About an our recor ded
in a CD, and Clgpd@4 @W@iﬁyﬁm@;mb@ software titles. On the

ot her hand, video CDs hold about an hour of rmoving picture digital
dat a |nclqﬁ|ng @ﬂyhpléidydgﬂthe Inveﬁ%ﬂﬁ% and are used mainly for novie
software titles. CDs deo CDs are preval ent anobng many nusic
I]?vers 3nd rrgw e Thé %siarﬁj &@ﬁe&ﬂ%xﬁ&@l&&@@yt@ndnhazselaamddﬂéal which
of sounds an

stores information signals recorded with a light beam and to

a reproduction apparatus for reproducing such optical disks,
more specifically to an optical disk which stores mulfimedia
10 data including digital moving picture data, audio data, and
sub-picture data and to an optical disk reproduction apparatus
for reproducing such optical disks.
(2) Description of the Prior Art
Of conventional optical disks, compact disks (Cbs) and
15 video CDs are representative. About an hour of audio digital
data can be recoraed in a CD, and CDs are used mainly for music
software titles. On the other hand, video CDs hold about an
hour of moving picture digital data including audio digital
data, and are used mainly for movie software titles. CDs and
20 video CDs are prevalent among many music lovers and movie
lovers since they are handy and have good quality of sounds and
pictures.
As a new fashion in the moving picture software,
interactive software titles for video CDs are often seen in the
25 market recently. The interactive software selectively

reproduces a plurality of moving pictures stored in an optical
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pi ct uT es. As a new fashion in the noving picture software,
Interactive software titles for video CDs are often seen in the 25

mar ket recently. The interactive software selectively '
reproduces a plurality of nmoving pictures stored in an optical

di sk according to user instructions and dynam cally changes
reproduction orders during reproductions. An exanple of such

interactive software titles is a nultji-story drama in whic story
devel ops accotFhgaceordirgsépedised oiitslgnictions and dYnaNé\‘i&aléﬂ 6’6”("‘1%3

di sk for achieving the inter ctlon and a reproduction apparat
reproduci ng tFRPYYGH ony Qders, during ?ﬁﬂﬁﬂq 4& @F@W&g' Sl

Figs.1A-1C, s osi ng, the opti cal dlsk a Vv deo 1A 1
show a vi deo )é%?emtgw%eﬁp%tyare tilag s -, e B M
Note that a r an. devel o t f ori es

Fig. 1B shoms |éﬁ é%O ébrd%%ﬁ Fhéékfg%ﬁ é%é abéioﬁgThe dr awi ng
shows fiye pi eces Ofrg&PV' di i Wy deving thdWHAFRIHGOH &ha

#1-#5, and a group o pleces o) repro ucti on oute data for -

speci fying the feprQfucti A HffaQls R TPrMiucing the optical disk are
described with reference to Figs.1lA-1C, supposing the optical
disk is a video CD. Figs.1lA-1C show a video CD. The video CD
stores a multi-story detective story. Note that a multi-story

10 can develop to a plurality of stories.

Fig.1B shows how digital data is stored in a video CD.
The drawing shows five pieces of moving picture digital data,
moving pictures #1-#5, and a group of pieces of reproduction
route data for specifying the reproduction order of the;moving

15 pictures are stored in the wvideo CD. The digital data
sequences making up the moving pictures are stored in the
respective consecutive areas in separately. Note that all the
digitél data sequences need not be stored in the consecutive
areas.

20 Fig.lA shows the contents of the moving pictures and the
reproduction order of them. Moving picture #1 shows an image
of a detective entering a room. Moving picture #2 shows a pen
and glasses on a desk in the room. Moving picture #3 is.a menu
providing two option items, item "1" for glasses and item "2"

25 for a pen. Moving picture #4 is reproduced when "1" is

selected; moving picture #5 when "2" is selected.
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15 . 5fctures are stored i.n the video CD The digital data

sequences maki ng up the noving pictures are stored in the respective
consecutive areas in separately. Note that all the digital data
sequences need not be stored in the consecutive areas. 20

Fig. 1A shows the contents of the noving pictures and the

reproduction order of them Moving picture #1 shows an inage of a
detective entering a room Mving picture #2 shows a pe and gl asses
on a desk in the rooniigwif PN Severa3d piegeredt reproducﬁ:m cﬁqlrﬂ:et weta.
option itens, jtem"1" Iasses and,item"2"

Peture a1 T bOREENRRENT Foute dats 'l ofirilaa Aiongl cEEPESas one

when "2" is selecte

o 1C shows SARTEI®S &eEoBFOPERFARRc PRIT o ot aplurglltyThOf moving
Fepr oduct | on diitesurdh” bile loHiE bady %%%tﬁwﬂﬂf £ brandl{ VS S.
provides g plural ity o beangh-t 8188 Sq odlled a plafhiilr ™o 14YBRel $iay

called a play |ist. ity of noving
pictures to bel;{&tPVOdélceﬂ.urallty Sléﬁce%ﬁx)i‘ﬂgy i‘ﬁdzth%sr CROUp! | %p@%

are specified.” A so
successively and the reproduction order are specified. Also,
the play 1list includes a piece of link information which
specifies a branch destination of the play list itself,
10 connecting a reproduction route to another..

The latter +type is called a selection list. The
selection list includes a*plurality of reproduction routes as
branch target candidates and a menu address. The menu address
is a record address for a menu image that provides a plurality

15 of branch targets. The menu image includes a plurality of
items whose identification numbers correspond to identifiers
of reproduction routes as the branch targets.

In Fig.l1lC, reproduction route data #1, #3, and #4 are
play lists, and reproduction route data #2 is a selection list.

20 The identifiers of the respective items correspond to humeral
keys on a remote controller. If the user presses any of the
numeral keys, a.corresponding'reproduction.foute is reprbduced.

Now, a reproduction of the video CD shown in Fig.1B is
described.

25 The reproduction apparatus calculates a record address

of the starting reproduction route data of the optical disk by
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t he ﬁiay l'ist includes a piece of link information which specifies a
branch destination of the play list itself, 10 connecting a reproduction

route to anot her. The latter type is called a selection list.
The selection list includes a plurality of reproduction routes as
branch target candi dates and a nenu address. The nenu address . is a
record address for a nenu inage that provides a plurality 15 of branch
targets. The nmenu inmage includes a plurality of items whose

i denti fi cati ossingrizecemtgdre spdadlatiogenethpdr s On calcwfatiny dde tdegiprd
routes as the branch targets. In Fig.1C, reproduction route

data #1, #3, a¢fressqré&he reprodugtiqnst 3pPaRatREPMANRS | Bher Akt ox2
is a selection ljst. 20 The_identjfiers of the resggcti e itens

correspond t PeFHEtoR specified by khe addpess grer SRREF. the ERPTedyction

presses any of th nuner.a correspondin rgp&g uctJ on rout e
0

E reprpduced't'oua":ee da’cla onto %v&r{%g%%r Bl%ﬂ‘(?tr?dn TPRRRE i T e
ARSI o o SREE LI A o
of the opticalediiSdud¥ion apparatus determines moving pi®tures to be
reproduced according to the reproduction or-der indicated by the
reproduction route data #1. On determining the moving
pictures, the reproduction apparatus moves the pickup to a
10 position specified by the record address of the moving pictures
and reads the digital data of the moving pictures. The
reproduction apparatus converts the digital data into picture

output signal and audio output signal through a certain signal

process, then outputs the signals to the display and speakers.
15 After the above processing, the scene of moving picture

#1 as shown in Fig.lA is reproduced for several seconds.
Moving picture #1 is followed by moving picture #2, the scene

of a desk. The screen displays a pen and glasses for several

saeconds. When all the moving pictures included ;‘Ln the
20 reproduction route data are reproduced, the reproduction
apparatus refers to the link information and reads the next
reproduction route data onto a storage through the pickup.

Then, the reproduction apparatus discards reproduction route

#1 and optically reads the next reproduction data onto the

25 internal memory. As a result, reproduction route data #2 is

read onto a memory, and a menu image providing a plurality of
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gsing’a certain calculation method. On cal culating the record

address, the reproduction apparatus noves the pickup to a position
specified by the address and reads the reproduction route data onto
an internal nenory. Suppose reproduction route 5 data #1, a play |ist,
Is read onto a nmenory. Then, the ' reproducti on apparatus determ nes
novi ng pictures to be repr oduced according to the reproduction order
‘indicated by the reproduction route data #1. On determning the
novi ng byanchr dargefs r épr cHiarlarehpparMevingordsture pfkupdt aepu

10  position specified by the record address of the nDylpgfplctures .
and reads thPERGINg d&Fﬁmof I'hefopvIhgSpeet Grgs itempe2”  for a pen, is

reproductlcnléﬁgi converts the digital data into picture out put
signal and a iﬁﬁ?@t si gnal through a certain signal process,

t hen outputs the si e@ye ‘Af L er

| s t he di d
t he above processin aE?Ihe 3E%n§58?sg%g¥%%g%|%fur@mé%al E$¥ a%nsﬁ%wﬁemOte
Fig. 1A i
Fol | oned by U ) e & (IR ARARIRTES the 10enfPXIRD BECRH S1th 1% the

di splays a pgfap @S%rgﬂdtw%@l apparat it C PG rminthen 2l hitdhe of
novi ng pi ctures |ncluded I N the reproduction route data aré
reproduced, FdSrdAREOMICTI @Bute daBPPaLALES Ief£rSthe t herdhd target
i nformati on and reads the next reproduction route data onto'a
storage t hr ougrtdEpdnditp to the nuddedll . t PReheptid uedprviwphidtapparatus
di scards reproduction route #1 and optically reads the next .

reproducti on diicdgamid 0 #droduction route #2 and optically reads the
10 determined piece of reproduction data onto the internal memory.
In the present example, reproduction route data #3 is read onto
a memory if the user selec¢ts item "1;" reproduction route data
44 if the user selects item "2."

The reproduction apparatus continues the reproauction
15 according to the new reproduction route data stored in the
memory. If reproduction route data #3 is stored in the memory,
moving picture #4, an image of close-up glasses, is reproduced.
If reproduction route data #4 is stored in the memory, moving
picture #5, an image of close-up pen, is reproduced. In this
20 way, the reproduction apparatus coptinues the reproduction of
the moving pictures changing the route according to the
selections by the user for the menus. It would be understood
that a story in the interactive software can develop in various
ways, and that the user can enjoy the multi-story feeling as

25 if he/she is the detective appearing on the screen.

The data wused for controlling the reproduction
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25: -internal menory. As a result, reproduction route data #2 is
read onto a nenory, and a nenu image providing a plurality of

4 branch targets is displayed. Movi ng picture #3, a
menu providing item"1" for glasses and item"2" for a pen, is

di spl ayed. When the user presses a nuneral key on a renote

5 controller corresponding to the identifier of an iten1in t he

menu, the reproduction apparatus determ nes a_piece repr oducti_qn

route data wBEIFeqding hguchy a"f’ﬁ%hthlearﬁ%?ro‘iucuo’&oﬁcé%nﬂﬁ*ﬁ@ 4t gglled
. Th th duct t duct

foute #2 and oftd T $%28%o‘r?¢%eoalpp%faat%2terﬁeﬁsal e BF © SpR0itc: o the

data onto the i nt er n% Oc;%eo Ol it rol ad%ﬁory :3 p%kﬁée%et%%plt o r%%@%@,ﬁ%#?ﬂn

route data #3 i'8 ré% e user selec

reproducti on H%ﬁ s el laalae Ys8&' qﬁg (%eHb"ac" 1m ortant

The reproducti orf -appar a us contlnues e repro <ot dith

the new rpr odu s dPb tufilch ! Onfdls! fis'Bibcause il Bithat glxe %%&M‘st BB
oute data #3 is stor in tthe nmenory, noving picture #4, an 1 nmage o
cl ose-up gl assmpdSi thPRIOWHLhemory in the reproduction apparatus required
for achieving the interactive software. The greater.is the
memory capacity, the more cost is required for the memory,
increasing the price of the reproduction apparatus. |
10 Ch players and video CP players, being made for private
use, generally use memories with the capacity of sevefal—tens
KB or under for achieving low costs. The above intefactive
software title causes the reproduction apparatus to have a
piece of reproduction route data resident in a meméry for
15 reproducing a moving picture. The piece of reproduction route
data occupies the space of hundreds of bytes in the memory.
That means the data does not cause a problem to the
reproduction apparatus using a memory having capacity of
several tens of KB for reproducing the interactive software
20 title.

Software title creators and users desire interactive
software titles having more satisfying performances. They
sometimes talk about the limitation in video CDs for achieving
such satisfying performances. Now, the functions that cannot

25 be achieved in video CDs and the obstacles to the achievement

of such functions are described below.



’
| f:reproduction route data #4 is stored in the nenory, noving pi cture
#5, an image of close-up pen, is reproduced. In this 20 way, the

reproducti on apparatus continues the reproduction of t he novi ng

pi ctures changing the route according to the sel ections by the user
for the nenus. It would be understood that a story in the interactive
software can devel op in various ways, and that the user can enjoy the
multi-story feeling as k6 25 i f _hel/she is the detective appearing on:the
scr een. TREstarBreREm s 3 cbRRFoIdY ndst iR bRt (Gh display
5 - proceedj ng such as the reproduction route data i.s called
navi gati on coﬁPF&Pgsdéffg.i’rgﬁ%geWﬁetst He® ngﬂ’ﬁt t%(?f Uggp o selects an

navi gati on control, datg oandethien el hod) Ui o APLEJHE! LNinage 153085 ALYSa

uses the data & cognrz as” very 1mpor technic Subje

This is becausg the fap EnQEtﬁﬁgggﬁémﬁmg, %%?g%%%agaﬁéégtﬁ%e%gesggﬂgéységn

the reproducti on apparatus requi I evl ng nteractive

sof tware. sThe GLegl @he! Srd 1€ window a%@i%p%ﬁfé&iédhsé&ﬂih%ﬁ eRSthkSscreen

required for the nenory, I ncreasin e price of the reproduction
apparatus. 10and a set PrPbprebisaddeVidiepidydd aVtssy #LtRJaMlRrdlof a

brivate building such as a castle and a bridge. Since a set of options

for video CDs are specified for a whole moving pictures, but

not for a part of the moving pictures. If a software title

10 creator desires to realize a specification for a part of the

moving pictures, the software title creator must divide the

whole moving pictures inte small units and specify the sets of

options for the small units. However, this arrangement‘causes

the reduction in response. That is, the reproduction of the

15 moving pictures is temporarily stopped due to the disk seek for

changing the moving pictures and reproduction route data. Due

to the great compensation, namely, reduction in response, it

is wvirtually impossible for wvideo CDs to realize such

reproduction control as changing menu items synchronizing with

20 the. moving picture images. In other words, it is impossible

to have a close correspondence between images and reproduction

control. For example, in Fig.l, if a detective meets a

suspicious-looking man, a menu asking the user to select an
option is displayed according to the change in his face.

25 Second problem is that the reproduction cannot be

controlled by a combination of a past result of the user
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use, Senerally use nmenories with the capacity of several-tens KB or
under for achieving |ow costs. The above interactive software title
causes the reproduction apparatus to have a pi ece of reproduction
route data resident in a nenory for 15 reproduci ng a noving picture.

The piece of reproduction route data occupi es the space of hundreds
of bytes in the nenory. That neans the data does not cause a probl em
to the reproducti on apparatus using a nenory havi ng capacity- of
several tens SPlEBtiiop gt cRluchnyentie resuditaf viehe opeqar eelpgtion.t | gFoxr

Software title creators and users desire interactive software titles
having nore s§EPERYPngiBBFLBPNRAMRASS Oof thépaching LBHEFIALSVIGTR %B%%Fl?ﬂﬁ

limtation in videqg achievin such s tls i n r.f or mance
Now, the funcPFEn8if ngyegnﬁﬁF %b€QﬂﬂﬁhﬁmﬁP%91 F?é%é?a ?ﬁ usSer
obstacles to th% achi eve suc ctions are d belo

b
6_ with .correcr'p3 algispvgtrspragﬁl &%ulntet"#: é{P i ta:‘i'ter %&ég“ e ltleS 1ons
display 5  oofBik@as @heP:88£N:L250858at Qs 3bhO%eE h@hé'S&arEPnQEigﬁtffa{?he

user's point has exceeded a certain point. In vidéo CDs,
branch targets cannot be changed according to the past result
of the user selection. Therefore, it is impossible to achieve
such an interactiwve software title as changing the branch

10 target according to the point for a plurality of questions.
Moreover, for a multi-story detective story, unexpected
story development and different stories are required so that
the user can repeatedly be interested in the story. However,
if a menu item corresponds to only one story development, the
15 user will soon learn the branch target. That is, in the
beginning, the user may have an unexpected feeling for the
story development, but soon will learn the story development
in several repetitions. Then, the user will lose interest in
the title. In the software title of the detective story, if
20 item “glasses" 1is selected, the control always branches to
reproduction route #3. It is desired that sometimes the
control branches to another route by reflecting the past user
selections for the actions of the detective. If the selection
of item "glasses" always leads to reproduction route #3, the
25 usegﬁis accustomed to the story development after playing the

interactive software title several times.



option in about 2.0 to 3.0 seconds while an inmage is displayed on
the screen. For exanple, inagine a case where scenes seen 5 fromthe
train wi ndow are di splayed consecutively on the screen and a set of
options are displayed along with a scene of a bui l di ng such as a
castle and a bridge. Since a set of options for video CDs are
specified for a whol e noving pictures, but not for a part of the
noving pictures. If a software title 10 creator desires to realize a
specification for a part of the novi ng pictures, the software title

creator nust dgjvi th | e moving pictures into small units and
specify the s p§¥g§Y Os THEoﬁFV§ﬁ§I$§r the small units. However, this
arrangenment causes Lt duction.in nse, . t ]

reproduction of the IES lsmrﬁllénxge#p?éc uB:ehse IS ?‘%%poggf'llgﬁ s%%pp%}ggdﬁr?soertlﬁe

di Sk seek for 4noont1ofNA00HAG,1BE TN RLELAT S AN TEALOUEL Lo AR oo
tot na y, re uct

data. Due e great conpensation, lon TN response,

it | S yhT Gvald b deTRes ddbbGed L ’Fi’éf:‘@ Ghs &ﬁéﬁ%&%ﬁn&ugic%;rest are

reproduction control as changing nmenu itenms synchronizing wt e

NDVi Ng psCt Ur 8yhBRIBAL zell lwPtREIndBFEiStidhs | fo I ROt Guction dfbd¥eus,
cl ose correspondence between i mages and reproduction control. For

exanpl e, in &@blingi thandet e inenwWELtem8 accordithgspici this- thakigag inamn
a nmenu asking the user to select an option is displayed according to
t he change instésefucesen?2¥rom a tra$acoerishdowobfem esambde,t dth reduced
repr oducti on cannot be controlled by a conbination of a past result
of the user amount of a memory, and to provide a Feproduction apparatus for
reproducing such a multimedia optical disk. |
10 It is the second object of the present invention to
provide a multimedia optical disk which achieves an interactive
software title in which an instruction is sent to the
reproduction apparatus by combining past instructions az;d
present instructions input by the |user, enabling a
i5 determination of a branch target according to several answers
by the user for example, with reduced amount of a memory, and
to provide a reproduction apparatus for reproducing such a
multimedia optical disk.
The above objects are achieved by a multimedia optical
20 disk comprising: a data area for storing a plurality of objects
each of which includes moving picture data and at least one of
audio data and sub-picture data; and an index area for storing
a plurality of reproduction orders of af least one object,

wherein the index area includes a first index area and a second

25 index area, the first index area storing a plurality of pieces
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sel ection and a eurrent result of the user selection. For exanpl e,
I mgi ne a case of a teaching material where guestions are di spl ayed
one by one and the points obtained by the user Wi th correct answers
are counted up, after all the questions 5 conpl ete, the user is judged
as passed the exam nation if the user's point has exceeded a certain
poi nt . In video CDs, branch targets cannot be changed according to

t he past result of the user selection. Therefore, i s i npassible
to achieve ©f royeh Jé?ff‘?ﬂ%‘?ﬂzﬁ!l9é°§oﬁﬁfva‘!’lé1@i‘tP€°é§d€’ﬁar@| S§IPRBCEr Lich

10 t t di to th t f | lit f t

or cover - T or SUTHERTES 06 rQb IR MRt y2h (HGREEG OF tlhons%et%’re;?’ce of
epoatedly beh 3#%%%%3%5-‘. Feete oy © r%&‘ieeéd 2 ‘pRirgliey ok BipgRe ¥
corresponds 0,00LY SR2 SherYoflc SLaPIER s "BaclS or USBha™ b 5830 cheargy

t he branch td?a% beginni ve ‘an
unexpect gd fef%a%ﬂgd&t?{l&t'eorders SEOBY G5y eLABARAL . 3 Mty SAQAW gkokfﬁ Na

the story de n several repetitions. en, the user w

| ose inter esgpiﬁ‘rallty éhe $iddss 'c& t RghSG{ t vedrienddit | & oz st e%ﬂl\éﬁx

story, if Item™gl asses” Is selected, the control always branches to
respectively correspond to the plurality of pieces of route

information, wherein the plurality of pieqes of chain control
information, being effective in reproducing objects spécified
10 by the alignment of the sequence of addresses (hereinafter
objects specified by the alignment of the sequence of addresses
are called a chain), instruct a reproduction apparatus to have
a navigation control of the chains, and the data area includes
a plurality of small areas each of which includes a first sub-
15 area and a second sub-area, wherein each of the pluraiity of
objects is recorded over consecutive small areas, wheréin the
first sub~area stores at least a piece of moving picture data
having a certain time period and at least one of a piece of
audio data and a piece of sub-picture data, wherein the piece
20 of audio data and the piece of sub-picture data are reproduced
at the same timing as the piece of moving picture data, and the
second sub-area stores a piece of sub-control information
which, being effective in reproducing data stored in the first
sub-area in the same small area, instructs the reproduction
25 apparatus to have a navigation control of the data stored in

the.. first sub-area in the same area.
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reprbdhction route #3. It is desired that sonetines the control

branches to another route by reflecting the past user sel ections for
the actions of the detective. If the selection of item "gl asses”

al ways | eads to reproduction route #3, the 25 user is accustoned to the
story devel opnent after playing the I nteractive software title
several tines. 8

SUMMARY OF THE | NVENTI ¢ It is therefore the first qbject of
t he present i n‘@gﬁif‘i ontR® prIRFTR a FRASHTHRH Pt i e di KRAFUREToL

hi . ' ' f L title i i ch ' |CL

5" oynchr oni ZRPAPEREEREL RRERE R AT IS (L FEREPRGAHp i d: Beoreh En e
bl i h , i : ¢ h , )

Coen irom a tTEHCH rOUA PEPS exiipl S0 PRTPLASERGL oree’ e the

il o o optr e iGrEeh SBERHEtAS SR AT £ Havtgortrf SRERLHT Th S

present igvention-b@uction ofONd Wb fedid I rRti & PR EA 1 H oY enables
achieves an interactive
display of branch targets synchronized with displayed images,
urging the user to select an branch target in about 2.0 to 3.0
seconds. For example, scenes seen from a train window are
displayed consecutively on the screen and a set of options are
10 displayed along with a scene of a building such as a castle and
a bridge. The user can choose a branch target (option) which
repioduces introductory images of the castle or the bridge.
The data area includes a plurality of small areas and
each object is recorded over consecutive small areas.
i5 Therefore, a branch does nbt generate an interruption in moving
picture reproduction nor a disk seek. |
The reproduction order of each object is specified by
the route information. The chain control information, being
effective in reproducing chains, instructs the reproduction
20 apparatus to have a navigation control of the chains. The
chain control information enables a determination of a branch
target according to several answers to several menus by the
user, that is, by combining past selection results and a
present selection result.
25 This enables a software title as a teaching material in

which questions are displayed one by one and the points
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software title in which an instruction is sent to the reproducti on
appar atus by conbi ning past instructions and present instructions
input by the wuser, enabling a 15 determ nation of a branch target
according to several answers by the user for exanple, with reduced
anount of a nenory, and to provide a reproduction apparatus for

r epr oduci ng such a mul timedi a optical disk. The above
obj ects are achieved by a nultinedia optical 20 di sk conprising: a data
area for storPhgaingdpnthe useroniERt@orrect angar HRLNRhFEHNRE| WRes2fter

novi n i cture_data and at .| east on f audi,o dat d sub-pi ctur.e
dat a; galr[:d an ?H:Ie?ﬁﬁrQHeFGF‘ogﬁoPPﬂBEG%e' theg BEEraff 9"&%@&%&%%%‘% the
orders of at | east_onpe objec . erein the jnde r '

T et i ndex. aPEaTipRtiol ke thne jusert 5 ELAL d DA MR F LA S0 he.

storing a_plurality RisBie%sﬁh sugh a construction, the,K items ané) ranch
of route information each of which 1ncludes a sequehce of addr esses

of objecss. VBarallsafrdlddFilatdla bieonALBIERO elation. AMMERSASOf it

jects 1 n eac the plurality of pieces o route information

represents OngsOfikRechhyr #bil ¥Hef user to learn the relation between the
items and branch targets. This allows the user to enjoy
playing the game longer.

The multimedia optical disk may further comprises a

10 plurality of sectors formed on a spiral track, wherein each
of the index area and the plurality of small areas is set in
a series of consecutive sectors, each of the piece of moving
picture. data, the piece of audio data, and the piece of sub-
picture data in the first sub-area is recorded over at least

15 a sector, and the piece of sub-control information .in the
second sub-area is recorded over at least a sector.

With such a construction, since each index area and each
small area is set in a series of consecutive sectors, data is
tightly stored in the sectors. This allows the reproduction

20 apparatus to fetch the data without waiting time taken by disk
seek and the like. Therefore, the reproduction apparatus can
fetch the sub-control information every about 0.5 seconds
without stopping the image reproduction and control the
reproduction according to the information.

25 In the multimedia optical disk, a pair of a piece of

the route information and a piece of +the chain control

12



5 réproduction orders, and the second index area storing a

plurality of pieces of chain control information which respectively
correspond to the plurality of pieces of route i nformati on, wherein
the plurality of pieces of chain control I nformati on, being
effective in reproduci ng objects specified 10 by the alignnment of the
sequence of addresses (hereinafter obj ects specified by the

al i gnment of the sequence of addresses ..are called a chain), .instruct
a reproduct i ohNEPPERELER BRY ey @ unit of regidenk igtoraRtion storre LRathR,
and the data area i nc| ydes a plurality of, small aregs each of icﬂ
i ncl udes a fiFePTedBcti98 apPRLALIY, 4 oy RBEET e Wné?%i P EACHCRF T he

plurality of | bjects i.s recorded.qver. consecut smal | S
wherein the lnform?gf’é? h O 8981 5,25 raeisﬁdgeé}s * %foofté%éc *5 Sn%@%%é BcHte

dat a h§¥'98d3cﬁfé§a£ ££g§ geriod and at |east one of a piece of
% pIrece o sﬁ%-plc? f

audi o data and ure data, wherein the piece 20 of

audi o daga and the pyecg cﬁ@_‘d&%&ﬂfbﬂ%ﬁ e E8phedwseds the meiﬁ’é%}k@f

same timng as the piece of nmoving picture dataz and the _ secon
sub-area storggea RUBSIRILP- 68PhEaLusN QIBbEONreduced. Wi @hisbeidibles

effective in reproducing data stored in the first sub-area in the

sane snal| argleatSh! BEl SntBeatepvedesiritaare?Titleappiiah airted fepioduced
navi gati on control of the data stored in the first sub-area in the
sane area. by reproduction apparatuses for fbivate use. That is, a

multimedia software title which makes the most of large
10 capacity of the multimedia optical disk is achieved.by the
present invention.

In the multimedia optical disk, some pieces of the sub-
control information may include a flag that prohibits the
reproduction  apparatus from updating the sub-control

15 information, wherein the reproduction apparatus prohibits a
piece of the sub-control information from being stored in the
reproduction apparatus as the resident information if the piece
of the sub-control information includes the flag.

With such a construction, the reproduction apparatus

20 checks to see whether a menu item has been selected by
referring to this flag. This enables an update of the sub-
control informatién during a certain time period. This also
enables an awvoidance of a complicated update per VOB unit by
recognizing that this flag does not show the necessity of

25 update. |

In the multimedia optical disk, the chain control

13



Wth the above construction, t he sub-control i nfornmation,
being effective in reproducing data stored in the first sub-area in
the sane snall area, instructs the reproducti on apparatus to perform
a navigation control on the 5 reproduction of the objects. This

navi gati on control enables di splay of branch targets synchronized
with di spl ayed i mages, urging the user to select an branch target in
about 2.0 to 3.0 seconds. _ For exanple, scenes seen froma train

window are  inToTgRdicR MBS @Y 8F BnéifstedFanmh £YEand and a
R R R
whi ch int t [ tl brid .

e arca RS L COJUE! oL WEOSS oAl asl oLkl PGl asn,
recorded over c%%%%%%&m‘d‘i n@olﬁ% eéﬁainléglntlgir e mat 1 1LY H‘i’ésglﬂg t

generate an I nterruption cture reproduction nor a

seek. g branch 188mh&REOGUCt k@graglq%dof £A& N 3R eebnbis 38T | BHaR¥n

the route information. The chain contr i nf or mat i on, bei ng :
effective in ceRmAGUCEPBcERAEBSa dReih UMSoH Y rRPbed¥EbirBAucdd neRBPar8&yS
to have a navigation control of the chains. The chai n control

i nformati on eaakhasnacdeirespbndingntof thebeRALA controlt tnigetmationdobythe
several answers to several nenus by the _

conditional branch command is reproduced and which is

determined according to an internal state of the reproduction

10 apparatus, and some pieces of the sub-~control information may

include any of a second branch command and a change command,

wherein the second branch command instructs the reproduction

apparatus to branch from a data reproduction of a small area

to which the second branch command belongs to a reproduction

15 of another chain, and +the change command instrucfs the

reproduction apparatus to change the internal state of the

reproduction apparatus.

With such a construction, since some pieces of the sub-

control information includes any of the second branch command

20 and the change command, an interactive branch change and an

internal state change are possible. Also, since the chain

control information includes the conditional branch command,

a branch target can be changed according to the internal state

changed by the sub-control information.

25 BRIEF DESCRIPTION OF THE DRAWINGS
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user, that is, by conbining past selection results and a pr esent
selection result. 25 This enables a software title as a teaching
material in whi ch questions are displayed one by one and the points
obtained by the user with correct answers are counted up, after al |
the questions conplete, the user is judged as passed the exam nati on
I f the user's point has exceeded a certain point. Al 'so, with

such a construction, the itens and branch 5 targets are not related by,
one-to-one rel ati on. Theferapdrethex objects,; adyppitpges: apdr feptuygerof gthe

|l earn the relation betweep_.the itens and branch targets. Thj s ,
bl Tons. the usoRVEBtRRPOyLLL BecORp SPRETEHE SR THnJRLIoWing destistign

| timedi j cal disk f h ' 0 | |i t, f
e R
| | H f . . . . : . . . t
plunal iy of SELh S8CBBCkEcE®h bhogizi sbpRRIbeRoLE ISR A0E 0

and the fiecetg% 8P ings: picture data in the first sub-area is recorded
over at [east 5 a sécfor, and the piece of sub-control information in

the second sup;@kedal Bl debdineb el 8#89ing $ESH @ e information
and reproduction control information in a conventional
interactive reproduction.
Fig.2A shows an appearance of an optical disk used in
10 the present embodiment.
Fig.2B is a cross section of the optical disk.
Fig.2C is an enlarged detail of a part where the optical
spot is shone.
Fig.2D shows pit sequences on information iayer 109.
15 Fig.3A shows a track arranged on the information layer
of the optical disk.
Fig.3B shows the construction of the physical sector of
the information layer of the optical disk.

Fig.4A shows the logical construction of the optical

20 disk.
Fig.4B shows the file area of the optical disk.
Fig.5 shows the data construction of the Video Title
Set.
Fig.6 shows correspondence between moving picture
25 materials, audio materials, and sub-title materials and the

packs in video objects (VOBs).

15



Wth such a construction, since each index area and each smal | area
Is set in a series of consecutive sectors, data is tightly stored in
the sectors. This allows the reproduction 20 apparatus to fetch the data
wi thout waiting tinme taken by disk seek and the |ike. Therefore, the
reproducti on apparatus can fetch the sub-control information every
about 0.5 seconds wi t hout stopping the inmage reproduction and
control the reproduction according to the information. 25

In the nultinedia opfial7Adisbewsa thei copstausitder of the videe psgke

Jg! O on 1 2 P 5g, O eheuR e GONBheion péaheneutioRRR-on
hformat fonmy be aFH Ve PRPE ARTELTH A f 765 <R HiE Ak A
of the merory of - F5-7Re hgrsain Sttt e Bk i s8iRet

enabl es in%B%ﬁ%EQBnQ%aE teractive software titles which are reproduced
by reproguction apparatuseés for privaté use. That is, a

Fig.8 shows a menu.

Fig.9 shows the construction of DSI.

Fig.10A shows the construction of PCI.

Fig.1l0B shows the construction of the Highlight

10 Infofmation.

Fig.11l shows SET commands used in +the present
embodiment. :

Fig.12A shows the construction of the Video Title Set.

Fig.12B shows the construction of the PGC command table

15 and VOB address information table.

Fig.13 shows the reproduction of a section in which the
system stream shown in Fig.10 is reproduced according to the
reproduction order.

Fig.1l4 shows the BRANCH commands used in the present

20 embodiment.

Fig.15 shows the reproduction order of the video objects
(VOBs) according to the VOB address information table.

Fig.16 shows a reproduction control with the route
level.

25 Fig.17 shows descriptions in the pre-processing command

field, the post-processing command field, and the VOB address

16



nultiﬁédia software title which makes the nost of large 10 capacity of

the multinmedia optical disk is achieved by the present invention.
In the rmultimedia optical disk, some pieces of the sub- cont rol
information may include a flag that prohibits the reproducti on
apparatus from updating t he sub-control 15 I nformation, wherein
the reproduction apparatus prohibits a pi ece of the sub-control

i nformati on from being stored in the reproducti on apparatus as the
resi dent i nf oA EHOhe pi ece of the sub-control information

I ncl udes the flag. , Wth,such a constructiqn, the reproduction
apparatus 20 chec I?slgt‘&es EBo\Wﬁe‘{‘ﬂ‘é?n% %‘%ﬂ“ﬁ? SRS ag‘egefn 5§ el—gg ét&%gyha%a
referring to this. fil Thi [ S. of : c

ot or mat fon dPIORE 5 8a (Bt TegRith €21 ABqURIEI BnTipdciE 343 gn phe CfREEE
avoi dance of ' .ed update per VOB unit by recogni zi ng that
this flag doe%ﬁ%ﬁ?ﬁgﬁﬁgthe necessity of 25 updat e. I'n the

mul ti medisa opti cal d%&ﬁulgﬂ?sﬁaﬁgnacféiéﬁﬂon between management information
13 i nfformation may i1 nclude any of a first branch conmmand

and a pack P10l and sub~-picture data AlOl and video 201.

Fig.19B shows a relation between management information
pack P125 and sub-picture data Al25 and. video 250.
Fig.20 shows several video images and menus.
10 Fig.21 shows several video images as branch targets in
a multiple branch.
Fig.22 shows the' appearances of the reproduction
apparatus of the present embodiment. |
Fig.23 shows the key arrangement on remote controller
15 91..
Fig.24 is a block diagram showing the construction of
DVD player 1 used in the present embodiment.
Fig.25 is a block diagram showing the construction of
signal separating unit 86.
20 Fig.26 is a block diagram showing the construction of
system controlling unit 93.
Figs.27A and 27B show a main flowchart showing the
process steps of system controlling unit 93.
Fig.28 is a flowchart showing the process steps of
25 system controlling unit 93 based on the PGC information.

Fig.29 is a flowchart of receiving the management

17



condi tional branch conmmand, wherein the first branch command

specifies a chain to be reproduced next after a chain correspondi ng
to the chain control information of the first 5 branch conmand is
reproduced, and the conditional branch command specifies a.chain
which is to be reproduced next after a chain corresponding to the
chain control information of the condi tional branch conmmand is
reproduced and which is determ ned according to an internal state of
t he reproduct iigHomptigpRadtus, and sone pieces of the sub-contro

i nformati on may . include any_of a second branch _ command d change
command, wher 38132 L8con IR o ﬁ&cieﬁé’ﬁmctsa”'qx‘f?:fs rom the

reproduction a rat to branch froma data reproduction of a snall
ar ea t(f%ﬂﬁ?ﬁ1%$ﬁ??ﬁ;§%ﬁfbranch command bel ongs to a reproduction
15 of another chai e cgﬁgg? ofigyehy ' C

repr oducti on appar at 3%%’0313%31‘88& Phe Th e%nal stganag%égh%}?ec&@gd by, BRANCH
repr oductd on ) Wth such a construction, since sone
pi eces ofdthe sug-éﬁ{dg' control inforyation includes any of the second

branch command 20 gl dA6sHRANGE L UBRRG AL I adld YadUAMdhddiange

and an i nternal 'state change are possible. Also, since the chain
control information img e sHRs GORE UM Meri.anch comand, a
branch target can be changed according to the internal state changed

by the sub-control i rfiy /84A ashows £he JdBREFEpDESARIMTIHe GFidédr DREVENSEt
management information for "round-the-world quiz."
10 Fig.34B shows the description in PGC information #Al.
Fig.34C shows the description in PGC information #A5.
Fig.35 shows a relation, between PGC information #Al and
#A2 and VOBs.
Fig.36 shows the contents of VOBs for "round-the-world
15 quiz."‘

Fig.37 shows how PGC information #A5 branches.
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14 These and ot her objects, advantages and features

of the i nvention will beconme apparent fromthe follow ng description
t hereof taken in conjunction with the acconpanyi ng draw ngs whi ch
illustrate a specific enbodi nent of the invention. In 5 the draw ngs:

Fi gs. 1A-1C show recordi ng of noving picture information and
reproduction control information in a conventi onal I nteractive

repr oducti on. Fi g. 2A shows an %ﬁpearance of an optical disk
used in 10 PEHRFELhOR iFRFRERRED EMBODIMENT £j g 2B is a cross

section of theoptical disk ar | of a

part where the opti ¥t optical sdigk; §t§ﬁ'&ﬁg %‘U%'c{\:llmseﬁ% egét?—'?ggigggﬁévﬁ% t

seauences on 4l SAELLED, LSS0 18 gugirer, Sl GG Bub) Bhen o

rh?bfgangﬁ5| heeﬁ%%?: qggﬁﬂggéh%#fkggggégaébgggt2[78£ of info&%%ﬁion on
5 one side. .

The following description is divided into a plurality
of sections with the section number written on the left—hand
side and the title as shown below. (1) and (2) are the highest
levels of sections. These sections branch to sub-sections as

10 indicated by the section numbers. The (1) family sections
describe optical disﬁ; the (2) family reproduction apparatus
(disk reproduction apparatus).

(1.) Physical Construction of the Optical Dbisk

(1.1) Logical Construction of the Optical Disk -

15 (1.1.1) Logical Construction ... Video Title Set

(1.1.1.1) VvVideo Title Set ... Video Object (VOB)

(1.1.1.1.1) Video Object (VOB)... Video Pack

(1.1.1.1.2) video Object (VOB}... Audioc Pack

(1.1.1.1.3) Video Object (VOB)... Sub-Picture Pack

20 (1.1.1.1.4) video Object (VOB)... Management Information
Pack

(1.1.1.1.4.1) Management Information Pack ... DSI Packet

(1.1.1.1.4.2) Management Information Pack ... PCI Packet

(1.1.1.1.4.2.1) PCI Packet ... Highlight Information

25 (1.1.1.1.4.2.1.1) Highlight Information ... Highlight

General Information

19



,Fig.ﬁA shows the | ogical construction of the optical 20  disk.

Fig. 4B shows the file area of the optical disk. Fig.S shows
the data construction of the Video Title Set . Fig. 6
shows correspondence between noving picture 25 materials, audio
materials, and sub-title materials and the packs in video objects
éVCBik h th f > |

i g shows e construction of the video ck. '
the construction of (thd-audié-Patk?) nghllght InferyattoRhons f%%ngngSWB
construction of the sub-picture pack. Fig. 7D shows the
constructlonIBfOFﬁétﬁﬁﬁagenent 5 I nformati on pack. Fig.8

A g

Fi g. 10A shows the c shows. t he

construction o% hllght 10 | nf or mati on. Fig.11 shows
SET connandslﬂ 8ﬁmgﬁ e present °
5 (1.1.1.2) video Title Set ... Video Title Set Management
Information

(1.1.1.2.1) video Title Set Management Information ...

PGC Information

(1.1.2) Logical Construction ... Video Manager

10 (2.1) outline of the Disk Reproduction Apparatus
(2.2) Construction Element of the Disk Reproduction
Apparatus |
(2.2.1) Construction Element of the Disk Reproduction
Apparatus ... Construction of Signal Separating Unit 86
15 (2.2.2) Construction Element of the Disk Reproduction
Apparatus ... Construction of System Controlling Unit 93
(2.3.1) Operation of System Controlling Unit 93 (General

Operation)

(1.) Physical Construction of the Optical Disk
20 Fig.2A shows an appearance of the DVD; Fig.2B a cross-
section of the DVD. Fig.2C shows an enlarged circled part of
Fig.2B. Starting from the bottom, DVD 107 is formed of a first
transparent substrate 108, an information layer 109, a second

transparent substrate 111, a bonding layer 110, and a print

20



enbod{nent. Fi g. 12A shows the construction of the Video Title

Set . Fi g. 12B shows the construction of the PGC comuand table
15 and VOB address information table. Fig. 13 shows +the
reproduction of a section in which the system stream shown in Fig.10
I's reproduced according to the reproducti on order.

Fi g. 14 shows the BRANCH commands used in the present 20 enbodi nment .
Fi g. 15 shows the reproduction order of_ the video objects (vVCBs)
accordi ng to YReNCEaRh sfiehid takeonts yinted. Fig. 16 shows a

reproduction control_wth the route | evel.... 25 Fi g. 17 shqws
descriptions in the HHEhrFRBIHEOFHRffrate 10§ and %ﬁ%?n§0§F¥%V%E§§§ﬁhg
command field, .and the M addr.es . . 8]
i nf or mati on. substrate 1f¥;?f%.&%égh%%guﬁngr%ﬂmpF%%ﬁ¥e ﬁ%?grﬁglép a range

sub-pi cture g dapoys o BHF" ¢4 D. 7R AIGHE el | PEIRELLOPACHK AISEHe T hafde
pr esent enbodi nment .
5 material. .
Bonding layer 110, being formed between information
layer 109 and transparent substrate 111, bonds these layers.
A feflective membrane such as metal foil is aftached
to a surface of information layer 109 where it is in contact
10 with transparent substrate 108. Indented and protruding pits
are formed in this reflective membrane with high density.
Fig.2D shows pit shapes. The length of a pit ranges
from O0.4pym to 2.13um. A whole series of pits form a spiral
track with a radial distance of 0.74um between the pit lines.
15 In Fig.2C, information is retrieved by shining the light
beam, 113 on the series of pits and measuring changes.in-the
reflection ratio of the light spot 114.
The light spot 114 on a DVD has a diameter of around
1/1.6 times the diameter of a light spot on a conventional CD
20 due to an increase in the numerical aperture NA of the
objective lens and a reduction in the wavelength A of the light
bean.
DVDs of the physical construction described above can
store about 4.7GB of information on one side, which is almost
25 eight times the storage capacity of a conventional CD. As a

result, it is possible to achieve a great improvement in
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5 ) Fi g. 19A shows a rel ati on between managenent i nformation

pack P101 and sub-picture data A101 and vi deo 201. Fig.198B
shows a rel ati on between nanagenent i nfornmation pack P125 and
sub-picture data Al25 and vi deo 250. Fi g. 20 shows several

vi deo i mages and nenus. 10 Fig.21 shows several video inmages as
branch targets in a nultiple branch. Fi g. 22 shows the
appear ances of the reproduction appar atus of the present enbodi nent.

Fi g. 23 shows Rirtwes suedddeneforomeehng e RisHURRY epndijsto  ipcrease the
Fig.24 is a block diagram show ng the constnuctionzgf DVD.@Ja er, %
used in the preefueiinitigin from the 74 minutes »oich yas HOSSH; &&?[é{‘rﬁt
showi ng the consiruction of i gnal separating unit 86. 20
Fig.26 is a fto %‘?ac'g‘?a?ﬁs%‘@ﬁnﬁ“?ﬁé‘%%'struction of  system’
controlling unit 93. Figs.27A and 27B sho mai n hant.
show ng the pr%?:%sssg}f’%ﬁgag? 53595‘%188% ré‘ﬁz]llc%’g %ﬁ% 9-1\?)’?1'5*{)!18‘&,C Tnis
Fig.28 is a fJomgg howi. n r ﬁ? Sleps. 0 Sy.St
control qung ulﬁ?qr_%r%%tgtedx\%ngtt h%gg%C%;c g:rl}éfi osn.Ii reduct 5 (?j:":f} 5h§9 S|pso ta
1;I70vvchart of 4R WAD tg? ﬂ@ﬁ&@ﬁmbeam. Here, spot diameter D is given
by the equation "D = laser wavelength A/numerical aperfure of
objective lens NA," so that the spot diameter D can be reduced
by reducing the laser wavelength A and by increasing the
io0 numerical aperture of objective lens NA. It should bé noted
here that if the numerical aperture of objective lens NA is

increased, comatic aberration occurs due to the relative

inclination, known as "tilt", between the optical axis of the

beam and the disk surface. In order to suppress this
15 phenomenon, DVDs use a transparent substrate of reduced
thickness. Such a reduction in +the thickness of the

transparent substrate creates the problem of reduced physical
durability for the disk, although this problem can be overcome
by reinforcing DVDs with another substrate.

20 Data is read from DVDs using an optical systemlwith a
short wavelength (650nm) red semiconductor laser and an
objective lens whose NA (numerical aperture) is about O.6mm.
If the thickness of the transparent substrate is about O.6mm,
a storage capacity of about 4.7GB can be achieved for one side

25 of a 120mm diameter optical disk. With this large storage

capacity, there is more than enough capacity for a whole

22



_infofhation pack. Fig.30 is a flowhart of receiving.signals

fromthe renote controller. Fig.31 shows a flowchart
of a process executed by BRANCH 5 comands. Fi g. 32 shows
t he construction of the Video Manager. Fi g. 33 shows a vol une
menu. Fig. 34A shows the description in the Video Title Set

managenent i nformation for "round-the- mnrld quiz " Fi g. 34B

10
shows t he descrl tion |n PGC i nforma C shows
the descri pt F&RGUFepéERl f“nFBrPrﬁt?% O’ﬁé\%‘g on One disk, Wlﬁr”gltﬁugi’fgﬁf Eemg
relation between PGC _g%natlo #Al an

Fi g. 36 shows ﬂ?glg&ﬁt ¢ Tanuracture OEﬁdl?cﬁlugoAzﬁodm%fgacﬁcs 1n several
-Fig. 37 shows 1w ey &B%ﬁ%bgf} #ﬁ?s&,r ARG of storage capacity achieved

by this substrate technique is more thén enough for a plurality
5 of pieces of moving picture data or audio data.

Fig.3A shows that a spiral track is formed on the
information layer from an inner <circle toward the
circumference. Data is read from the spiral track in units of
sectors. The sector includes, as shown in Fig.3B, the sector

10 header area, the user data area, and the error ¢correction code
storing area.

The sector addresseées in the sector header area are used
to identify each sector. The disk reproduction apﬁaratus
searches sectors to be read by using the sector addresses.

15 The user data area stores 2Z2KB-data.

The error correction code storing area stores an error
correction code for the user data area in the same sector. The
disk reproduction appara;us detects errors using the error
correction code when the user data area in the same sector is

20 read, and also corrects the detected errors. This secures the
reliability of the data reading.

(1.1) Logical Construction of the Optical Disk

A spiral track formed with the series of pits includes
a lead-~in area, a volume area, and a lead-out area. Fig. 4A

25 shows a spiral track re-~formed into a rectangle. As shown in

this .drawing, the lead-in area, volume area, and lead-out area
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18 l DESCRI PTI ON OF THE PREFERRED EMBCDI MENT

An optical disk storing nmultinedia data suitable for t he present
enbodiment is a digital video disk (DVD) with a dianeter O 120mm
whi ch stores about 4.7GB of information on 5 one si de.

The follow ng description is divided into a plurality of sect.ions
with the section nunber witten on the |eft-hand side and the title

~as shown below. (1) and (2) are the hi ghe_st . levels of sections.
These secti on@%t adBRugedupiRed | §78Cks 100 sehiffi-caf®d biPesR H@3DnaTre

U S. o o by SPELLOTS: ooy SSS0LLNG CPLLERL bl thie (21,
(1.) Physical ac&H-'rsetsrsu.Ct JI‘ch f&a&bfn %?r.leia(.:gls Pgégted at the innermost pésition
of fhe track; the lead-out area the outermost position. The
5 lead-in area stores operation stabilization data which is used
when the DVD player starts reading data from the optical disk.
The lead-out area informs the reproduction apparatus of the end
of reproduction and does not store meaningful data.
The volume area stores digital data which makes up an

10 application, and manages the physical sector, as a logical
block, to which the volume area belongs. The logical blocks
are identified by their:® serial numbers, which are put to
consecutive physical sectors with the first physical sector in
the data recording area as number 0. "b301" shown in Fig.4A

15 shows a group of logical blocks in the volume area; The
logical blocks have their logical block numbers such as #m,
#m+1, #m+2, #m+3, as shown in b301.

As shown in Fig.4A, the volume area also includes a
volume management area and a file area.

20 The wvolume management area stores the file system
management information conforming to IS013346, which is used
to manage a plurality of logical blocks as files. The file
system management information shows the relation between a
plurality of file names and addresses of groups of logical

25 blocks. The disk reproduction apparatus achieves the disk

access in units of files by using the file system management
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(1.1) Logical Construction of the Optical D sk 15 (1.1.1)

Logi cal Construction ... Video Title Set (1.1.1.1) Video
Title Set ... Video Object (VOB) (1.1.1.1.1) Video bject
(VOB)... Video Pack (1.1.1.1.2) Video Object (VOB)... Audio
Pack -7 (1.1.1.1.3) Video (bject (VOB) ... Sub-Picture Pack 20
.4) Video Object (VOB). ... Mnagenent |nformation Pack
.4.1) Managenent Information Pack ...DSI Packet

.4, ZPJMHHaQ%FRQR'IrﬁQﬁQH§HQﬂiﬁ%ﬁ§@1Yr ifce fidigerame is given, the
.4.2.1) PCl Packet ... %g g Infornatl

2.‘319;5 PG oPnRBPRREFER Tetens 4/ F‘Sﬁtthe SYS*@é‘h@‘raé’iagement
L2 PEATRREAT IR GABHRLS AL RS @é’r‘?\“@& §f togical plogks §9*
L A ool B g g b s

a desired piece of digital data.

-b-ho:b-

n

HHH§HHEHH
NRPRZTRRPRPR

)

&)

Fig.4B shows the file area. As shown in the drawing,
the file area stores a Video Manager and a plurality of Video
Title Sets. Each of these elements includes a plurality of
consecutive files whose:rebording'positionsnare calculated from

10 the file system management information. The reason why the
files are consecutive is that since the data size of the moving
picture data is so large® that if the data is included in a
file, the file size exceeds 1GB.

The Video Title Set stores a set of one or more DVD

15 applications called titles. An example of such a sef is a
movie application in which two versions of the same movie are
included, namely, a theater version and an original cutting
version. This is because since both versions share many parts
of the same movie and can be used in effect when they are

20 managed together as a set.

In Fig.4B, Video Title Sets V1 and V2 are interactive
software titles. Video Title Set V1 is "detective story game”
and Video Title Set V2 is "round-the-world quiz." These
interactive software titles are achieved by the data structure

25 characteristic to the optical disk of the present embodiment.

Though it is a game, "detective story game” has a lot of shots
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I'nformation (1.1.1.2.1) Video Title Set Managenent

I nformation ... PGC | nformation (1.1.2) Logical
Construction ... Video Manager 10 (2.1) Qutline of the Disk
Repr oducti on Appar at us (2.2) Construction Elenment of the Disk
Repr oducti on Appar at us (2.2.1) Construction El enment of
the Di sk Reproduction Apparatus ... Construction of Signal Separating

Unit 86 15 g} 2) Construction Element of the_ D sk Reproductlon
Appar at us . . Fidmed rick oW%fc%‘i/*é’cféﬁn %t%‘l’?’?%@f‘%n?guggalent to those of

2.3.1 t f S Contr.ol | Unit 93 (Gen

(25 1, e ol SEO 10l U S OSIEEL wno wep B3I
f 1 Fi VD. 2C

LI R X R R SR R G

DVD 107 is f%;qlcgro%‘b&% Jés“Z‘Ié%sna The! h@@%p%ra%”t %at%rat g*iﬁﬁ a®Bortitng

I nformati on |layeéer ranspare
layer 130, anfh@dVivd, and can change the story developméﬂ% by his/her

reasoning and wits.
"Detective story game" is also a set of titles, namely
"beginner, " "intermediate, " and "advanced, " which differ in the
mfstery level. The three titles share the most of images, but
10 each course has its own scenes. In "advanced," the user cannot
enter a succeeding scene until he/she correctly answers a
series of difficult gquestions. The series of difficult
questions are replaced by scenes in "beginner” giving a hint
as to the tricks to the user.
15 "Round-the~world quiz" provides the user with questions
concerning geography and arts related to various places in the
world. The title reproduces an image representing either

"pass" or "not pass" at the end of the title according to the

points obtained by the user. "Round-the-world quiz" is also
20 a set of titles, namely "Europe course," "U.S.A. course," and
"world course." "World course"” shares the images with "Europe

course" and "U.S.A. course." In each of "Europe course" and
"U.S.A. course," the same questions are reproduced in the same
order. However, in "world course," different combinations of
25 gquestions are reproduced every time the user plays the title.

The Video Manager stores information on menus. The
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rayef 112 on which a | abel is printed. First transparent

substrate 108 and second transparent substrate 111 are both about
0.6mm thick, that is in a range of about 0.5mMmto O0.7mm and are
reinforcers of the sane 5 mat eri al . Bondi ng | ayer 110,
bei ng fornmed between information " layer 109 and transparent substrate
111, bonds these | ayers. A reflective nenbrane such as netal
foil is attache

in contact gorm?ﬁl?? ans &frelea;f” g‘bgi‘?‘ L‘?%&Ll %igq%%géﬁlgggxggéte ?Ju% i ﬂge
[ ty,
E: ;S 2D shows pf‘fig%ﬂapes L'JH %hég{) T{ﬁféiye% r$ J‘%% Wltttie ég?? o%? é’l.ezé/reqdr"]cfﬁ

to 2.13[err]m¢, A whole serles of pits forma splral track with a
radi al distancé of 0.74[err]mbetween the pit lines. 15 In

Fig.2C information i fej§igyetedy é&&ﬂ%éf@n' 'ghtVJ.de? 71 PF@MNEed 13 ON

the series of pits and neasuring changes in the ectlon ratlo of

the 1ighg spot 114. Fig.5 shows thdSond@hicenot JA4d viddD Hee1d set.

di anmeter of around 1/1.6 times the dianeter of a light spot on a
conventional CD 20 Thelu¥ideocanTidleed=e: i inthadssnes i palrapeniur 8f NAridfeo

t he - objective lens and a reduction in the wavelength [err] of the

| i ght djperts (VOBs), beingvbsldéfimeldéaptigsacadngd otise ruciem T idess Sdted
above can management information that manages the reproduction ofder of
the video objects (VOBs).

10 (1.1.1.1) vVideo Title Set ... Video Object (VOB)

The video object (VOB) is multimedia data including
digital moving pictures, digital sounds, image data, and
management data for managing these kinds of data. For example,
in interactive software title "detective story game," each of

15 VOB#1, VOB#2, VOB#3, ... shown in Fig.5 includes a scene of
interviewing people concerned, a scene of investigating the
spot, and a scene of following a suspect, etc. '

A video object (VOB) includes a plurality of VOB units
aligned in time series. A VOB unit (VOBU) is a piece of

20 reproduction data with a time period fanging from about 0.5 to
1.0 seconds. A VOB unit includes, as shown in Fig.5, a
management information pack and a plufality of packs, namely,
video packs, audio packs, and sub-picture packs. Each data
pack has 2KB of data. By re-constructing these packs, digital

25 data sequences of each video data, audio data, sub-picture

data, and control data are generated. These digital data
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store about 4.7GB of information on one side, which is alnpst 25 eight

tinmes the storage capacity of a conventional CD. As a result, it is
possi ble to achieve a great inprovenment in .

21 picture quality for noving pictures and to increase

t he reproduction time fromthe 74 m nutes which was possible with
a video CD to over two hours. The substrate techni que which
has enabl ed this 5 | mprovenent in_storage capacity is _a reducti-on of

t he spot SeQURRERSY or T AP G Tt Jﬁba% e 2GS o5tk Slagqrtary

gi ven by the equat] "ID = | aser vel engt h %@rr [ nunerical’
aperture of Sg}eam%bje@t?@% AEnSIRR < \%auﬂ ?thE tskrﬁﬁ@tgr B SFPHE
reduced by reducing the |aser mavel ength [err nd_by i ncr. i e
10 nuner i caﬁtlé%ae“r‘t tﬁaraé:hof °obj vélé:’f"l%l?/e Jl%g\rliLs"l (f@&g QI tséﬂ%ﬁ?ﬁg%e %%t g&%%sen’l%zq'
here that if ghe nuoerical aperture of objective Iens NAis

I ncreased, comatic aberration occurs due to the relative

e helS i e Pidics R WSRO Wighury G cequingy

use a transpa®PtthSUDsiks 268 o2b158JHELY convenience. However, since the

reproduction apparatus fetches these packs after storing them

in buffers, they can be arranged irregularly, except the

management information pack which should be placed at thé first

10 position. Also the total number of packs in a VOB unit and the

number of packs for each type may not be the same since moving

picture data, audio data, .and sub-picture data include

variable-length compressed data. Actually, each VOB unit has

the number of packs different from each other. Also,.though

15 the VOB unit of the present embodiment has two video packs, a

general moving picture includes hundreds of video packs since

the rate of about 4.5Mbits/s is assigned to the moving picture

data for transferring the data to the reproduction apparatus.

The wvideo packs stored in the video object (VOB) form

20 at least a piece of digital video data called GOP (Group of

Picture). GOP is a unit of compressed digital moving picture

data after decompression, having about 12 to 15 frames of image

data. GOP is stipulated under MPEGZ (Moving Pictures Experts
Group, I1S011172, 1S013818).

25 Fig.6 shows the relation between these packs in VOB and

a scene. The drawing shows, from the top, a moving picture
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thi ckness. Such a reduction in the thickness of the
transparent substrate creates the problem of reduced physical

durability for the disk, although this problemcan be overcone " by
reinforcing DVDs with anot her substrate. 20 Data is read from
DVDs using an optical systemwth a short wavel ength (650nm red
sem conduct or | aser and an obj ective | ens whose NA (nuneri cal
aperture) is about 0.6mm If the thickness of .the trapsparent .
substrate i s BBSEFiplehy @ scene,  aYQp4q %?p&g’iaﬁ‘e&ts Bﬁoﬁ?gﬁ.gf@%’é’najo%'

achi eved for ong Eéqgggh%%?%g f ?ﬁe le0mm gy @ qg:%-ﬁérfﬁsi cal i S&on%vg[X:H; ré%@ws

| ar ge storage P € 1§ more 1han enough capac

whol e . : ; ; f eat |
1s a ecorded’ £ ?ﬁ@ datdn
to be recor deldng%c%ﬁ% %?‘g kl?o‘\;;\%rtl% plltcll}utfret er réianés re T Bgs& b?e or t%e

manuf act ur er k85! HdeegQupgdtkacks in several di fferent |anguages.
Al so, 4.7GB o%gggggage Ea%a ?%y achi eved by this substrate techni que

is nore ghan enough AQrsRoRhUiR! thy aragwing,ofaqﬁ&fﬁ@ PidRED D P Be ol a
or audi o data. Fig. 3A shows that a spiral track is fornmed on

t he | NE@EBABEONErdmY @he f E@AYtaNisi MRIed Clihébe Iipy8tdrest hEIntra-
circunference. Data is read fromthe spiral track in units of
Pictures), P-pictures (Predictive-Pictures), and B-pictures
(Bidirectionally predictive Pictures). Then, the pictures are
recorded in the data fields of video packs #1 and #2 in VOBU#1.
10 Note that though there are hundreds of video packs in reality,
it is supposed that there are two packs, as described_above.
Similarly, a moving picture of about 0.5 seconds to 1.0 seconds
from the start is coded into I-pictures, P-pictures, and B-
pictures. Then, the pictures are recorded in the data fields
15 of video packs #3 and #4 in VOBU#2. Though it is not shown in
the drawing, a moving picture of about 1.0 seconds to 1.5
seconds from the start is coded and recorded in the data fields
of video packs in the next VOB unit. In this way, a lot of
shots such as a realistic action by a stunt man and a marvelous
20 performance by a famous actor are coded il.rrto thousands of I-
pictures, B-~pictures, and P-pictures, then are recorded in the
data fields of the video packs in the VOB unit. In this way,
moving picture data is stored in the data fields of the video
packs.
25 (1.1.1.1.1) video Object (VOB)... Video Pack

Fig.7A shows the construction of the video pack. A
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sectors. The sector includes, as shown in Fig.3B, the sector 10 header
area, the user data area, and the error correction code storing

ar ea. The sector addresses in the sector header area are used
to identify each sector. The di sk reproducti on apparat us sear ches
sectors to be read by using the sector addresses. 15 The user
data area stores 2KB-dat a. The error correction code storlng
area stores an, ectlor]T de for the user data area_.in the

sane sector. geo pack ﬁ?gkugrrr?xﬁﬁﬁ rét@?CH@FeBnggFroﬁgdugiﬂ@ta

t th ctor
A reagleéﬁg B gk %%?s“{‘ﬁn LR 2 eﬁﬁﬁ CRERETE) Mt et
reliability Of,egagﬁdf_&%ﬂﬁ%@ ng. pagk start cod ]?or néﬁglsﬁgh " nsérucgéjsocglf

of the Optica spiral” trac
pits 'nC|UdesReferencé)|e§§1'é%fﬂﬂf%téﬁ.vﬁhﬁgg 2.1 5 andTﬁele?gcQHksqgﬁ%a%r

Fig. 4A 25 shows a spiral track re-for into a rectangfe

i n 5t hi sidepubasg, at BerbaadIb) ar Rcked UBRANEA ard D sy Hlm A £hget
23 Decoder) buffer scale size, a PTS (Presentation Time Stamp),
and a DTS (Decoding Time Stamp) as stipulated under MPEG.

As shown in this drawing, the stream ID is set as "1110
0000." This indicates that the elementary stream formed by the

10 pack is a moving picture stream.

The SCR and PTS are used to adjust the synchronism with
the decoding of audio packs, and sub-picture packs. More
specifically, the video decoder in the disk reproduction
apparatus sets the standard clock based on the SCR, decodes the

15 moving picture data in the data field, and waits for +the
standard clock to show the time described in the PTS. When the
time is shown, the decoding results are output to the display
side. With this waiting based on the description of the PTS,
the synchronism error between the moving picture data and sub-

20 picture data/audio data when being output is resolved.

(1.1.1.1.2) video Object (VOB)... Audio Pack

Fig.7B shows the construction of the audio pack. The
construction is almost the same as that of the video pack shown
in Fig.7A except that the stream ID of the packet header is set

25 as "1011 1101" and that a sub-stream ID of eight bits is set

at the beginning of the data field. See the shaded parts in
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are included in a track in series, and these areas are recogni zed by

I dentification information included in the sector address. The

| ead-in area is located at the innernost position of the track; the
| ead- out area the outernost position. The 5 | ead-in area stores
operation stabilization data which is used when the DVD pl ayer
starts reading data fromthe optical disk. The | ead-out area inforns
the reproduction-apparatus of the end reproduction and dges not

st ore neani ngFhe ing.  The Stre%elgollﬁes%?eésst&r@sl dtdPtal’ dathis
whi ch k t d t | tor
g cal oo “Indigates, sARF R pllpeRievarcienn %ﬁg}%eyd?h?%alfdgﬁeﬁaﬁo 218

o ) o111 Bl lebEr s 2L, WIRET S MDA prse GOREEHLYS
recording areg @s, %J%g"l\%?@ ‘as Qﬁ%%“ tﬁaﬁ"\é‘ rﬁcfh'i{gglp‘i% g@%\‘}ﬁ ﬁﬂdgéx‘?%é’é

| ogi cal bl ocks 1Tn une are cal ave their

| ogi cal Bl OCkaﬂHHBeéﬁréHﬁh afn#ﬁhe present r@iﬂbo&*ﬂf@nt #@'%rﬁ?a Worddly is

b301. shown 1 n Fig.4A, "the volune area al'so I ncludes a
vol ume managegsag ébﬁaaﬁaﬂoadétéeoﬁﬁéﬂ thdR the MPEG d#&i¥OLkupBagBNagenent
area stores the file system managenent i nformation conformng to
| S013346, which is ugRé pack hddddmrageh Bludiadl bhykof aboghssl obl Gk svigeo
files. The file syst em managenent informati on shows the relation
bet ween a pack| utmtlddewsnfa balck saaes avde atil essSER0ds geolpsl ated aghdest
25 bl ocks. The di sk reproduction apparatus achi eves the disk
MPEG. The packet header includes a stream ID, a packet length,
10 an STD buffer scale size, a PTS, and a DTS as stipulated under
MPEG.

The SCR and PTS of the audio pack are used to adjust
the synchronism with the decoding of videc packs and sub-
picture packs. More specifically, the audio decoder in the

15 disk reproduction apparatus sets the standard clock based on
the SCR, decodes the audio data in the data field, and waits
for the standard clock to show the time described in the PTS.
Since the audio data is decoded faster than the moving picture
data and the sub-picture data, the waiting time is much.longer

20 than that of them. When the time is shown, the decoding
results are output to the speaker gide. With this waiting
based on the description of the PTS, the synchronism error
between the audio data and sub-picture data/moving picture data
when being output is resolved.

25 Each of audio packs A-C includes differently set sub-

stream ID in. the data field. In this drawing, while five bits
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access in units of files by using the file system managenent

24 I nformation. Mre specifically, if afile name is

gi ven, the di sk reproduction apparatus refers to all the system
managemnent information to calculate all the groups of |ogical blocks
for the file, and accesses the groups of |ogical blocks to fetch 5
a desired piece of digital data. Fi g. 4B shows the file area.

As sh i he draw

o :“”Sy 2; tqr?a@%é“lgﬂ‘%’t-hwl §198, OF PeL P STRAAR olntht SURRD) Bagdy A
uralit .

gﬁl cul 2t BT B P Liobht B RS SR EREY PR S BRI snato
y the t

moving. PRy A adopyrgs” hofts P %%?s@?%@%fp%d%%s}‘ﬂ%;d

file, the fi llgrﬁ)r X éﬁgeginé@ PCM method and al-xﬁ‘?.o Fgéﬁ ¢iis eotSQihétUUl%ir a

set of one or appl'i cati1ons ca led ti An exanpl e of

such a st isdg me h%deV'ﬂué‘%dééit KM infe MU Aroiaey Sn0s elferidier saie
novi e are nanely, a theater version and an origina

ggnlsng an var SéPélneﬂ:B.' S i@n begausstiseNCaapal h es S Dalbys hate3 narythod

includes a surround element as well as the L element and R
element.
Elementary streams other than moving picture elementary
10 streams are aléo called sub-streams. In DVD, a VOB can include
a moving picture elementary stream and eight audio sub-streams
at maximum. In +this ‘case, the eight sub-streams has
identification numbers #O-#7. |
In Fig.5, two channels are used for the linear PCM
15 method; one for the Dolby AC-3 method.
The data field stores digital sounds of the linear PCM
method or the Dolby AC-3 method.
The relation between the dubbing in three channéls and
the data fields of the audio packs are described with reference
20 to Fig.b6. As shown in the drawing, the dubbing in three
channels are encoded with the two methods and recorded in the
data fields of the audio packs in units of about 0.5 seconds.
The dubbing of A channel is recorded in the data fields of
audio packs A-1, A-2, A-3, ... Note that since audio data and
25 moving picture data are synchronized with PTS, audio data and

moving picture data in the same VOB unit may not necessarily
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of -t he 'same novie and can be used in effect when they are 20 managed

together as a set. In Fig.4B, Video Title Sets V1 and V2 are

i nteractive software titles. Video Title Set V1 is "detective story
gane" and Video Title Set V2 is "round-the-world quiz." These

I nteractive software titles are achieved by the data structure 25
characteristic to the optical disk of t he present enbodinent Though
it is a gane, detectlve story gane” has a | ot of. sh

25 be used Iﬁﬁdtﬁﬁtﬁ i n %ﬁﬁ?*%ﬁat+Bn@a¥qUPPB?€nFqﬁf the
t hose of npvi e. e st ncl udes .many characters who are

i nvol ved p??Vh?%?eY%% gnége%FgreSTﬁepﬁgFS 83 e GBFa SFERSRRNI NG

nd can change ERe SPESS bt RBEHE PSS R 0 e ?%%ls%enf.ﬂng‘f%%&%ty o
"DEteCtlve story gan?"s ﬁlf%%#&m éﬁ? 4?2#%44;3% ﬁhel is reé%?ﬁ Qn the

"internediate,"” and vance nystery 1 evel.

The three gt eg é&'affeltd}ed@ﬁ.hd% 5BRESs-PUtp- 210 3ea9h.09ﬂra¢l€@sof labout
own scenes. "advan e user canhot enter a succeedl ng scene
until he/she CQ5H?C§é¥o§@§$efﬁeadubb1ng of C channel in the data fields of
audioc packs C-1, C~2, C-3, ...
Hereinafter, pieces of data recorded in the data fields
of audio packs A-C are respectively called audio data A, audio
10 data B, and audio data C. For example, English dubbing is set
as audio data A, French dubbing is set as audio data B, and
Japanese dubbing is set as audio data C, allowing the user to
select a desired dubbing.
(1.1.1.1.3) vVideo Object (VOB)... Sub-Picture Pack
15 Fig.7C shows the construction of the sub-picture pack.
The construction is basically the same as that of the audio
pack shown in Fig.7B. ~
The pack header of the sub-picture pack, as that of the
audio pack, includes a pack start code and an SCR as stipulated
20 under MPEG. The packet header includes a stream ID, a packet
length, an STD buffer scale size, a PTS, and a DTS as
stipulated under MPEG.
The SCR and PTS of the sub-picture pack are used to
adjust the synchronism with the decoding of wvideo packs and
25 audio packs. More specifically, the sub-picture decoder in

the disk reproduction apparatus sets the standard clock based
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series of difficult questions. The series of difficult guesti ons
are.replaced by scenes in "beginner" giving a hint as to the tricks
to the user. 15 "Round-the-worl d quiz" provides the user with
guesti ons concerni ng geography and arts related to various places in
t he world. The title reproduces an image representing either

"pass" or "not pass" at the end of the title according to the points
obtai ned by the user. "Round-the-world quiz" is also 20 a set of titles,
nanel y " Eur op@crg SCR, 'dgegdrs hars@b~phgbure data dppithg datpstleldnang
course" shares the images wth "Europe course" and "U. S. A course."
'n cach of "EfRUBS Eohrae Shapdard lock goashpy rhe, iR IesFh bRE ot J
are reproduceg_jin t sane, . .. order. However, in_:world rse.” .

i f1eront contFha i e BREtsae 15, BePRERe S BERRYRRIFoR 1S P ieqing
user plays tNfobihkepicture data aif¥erd IPRoNPRAGE! AhOT£8ald GRRALT OMriRd

TP T A ASEREE ARRAP SR e LAl son o2 e
motion compensation as well as run-length decoding, intra
decoding, and in-~field decoding. Also, while decoding the
moving picture data is indispensable for each VOB unit, sub-
titles may be decoded at intervals of several seconds. When

10 the time is shown, the decoding results are output to the
display side. With this waiting based on the descripfion of
the PTS, the synchronism error between the sub-picture data and
audio data/moving picture.data when being output is resolved.

The stream ID in the packet header of the sub-picture

15 pack is set as "1011 1101," indicating the private stream.
However, the sub-stream ID in the data field is set as "001*
*%%% " See the shaded part in the drawing.

Elementary streams other than moving picture elementary
streams are also called sub-streams. In DVD, a VOB can include

20 a moving picture elementary stream and 32 sub-picture sub-
streams at maximum. In this case, the 32 sub-streams has
identification numbers #0-#31.

The data field stores image data compressed with run-
length coding and display control information wused for

25 displaying the image data. The image data is displayed as the

sub-pictures. The display control information is used to
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{1.1.1) Logical Construction ... Video Title Set 5 Fig.5 shows

the construction of the Video Title Set. The Video Title Set
i ncludes a plurality of video objects (VOBs), being multinedi a data,
and the Video Title Set managenent information that manages the
reproduction order of t he video objects (VOBs). 10

(1.1.1.1) Video Title Set ... Video (bject (VOB) The vi deo
object (VOB) is nmultinedia data including —digital noving pictures,

di gi tal soundSPiiRIgENFPETOARJUR/ doWn, TR RIS IR LOTETRTRYI RGAHESE
o St a™t gL a0t o SEELH B 0L e k! WG -cdeb et
a scene of i nt.ervi ew eapl e _concer ned scene ' st.i.gatin
he e e S S PR GRS EfEpafed CERCERL LBNESURATLY

vi deo obj ect (VQdCludes a plurality of VOB units aligned in tine
series. A éb unit (VOBU) is a piece of 20 reproduction data with a

time perg od ranging gy @‘Eg’ﬂl.bs;,ma gv&st@n;it inclddds S%Sngﬁb—?i&tﬁ(@ Ea'bks A

i ncludes, as shown in Fig.5, managenent | nformation pack and a

plurality of RaCks, DABBLY¥ore, the ¥BOiPEEXSin Al ehdmieds aké recorded
sub- pi cture packs. Each data pack has 2KB of data. By

re-construct iiig tHeskatEnckiseldl bt athedd sullapicBefeepaessof rathexaade,
data, audi o data, sub-picture data, and control data are generated.
These di gi t alErgdtizh sub-titles are included in sub-p2@&ture data A, and
French sub-titles are included in sub-picture data B, allowing

10 the user select any of the languages.

Also, the sub-picture data may be used as a menu. Fig.8
shows a menu for "detective story game." There are eight items
representing the places the user can investigate, such.as the
stairs, kitchen, corridor, and no investigétion. The user can

15 select an item using the cursor. The use of the sub-pictures

as items in a menu will be described later.

(1.1.1.1.4) video Object (VOB)... Management Information

Pack
The management information pack is included in eéch VOB
20 unit at its start, and its management information is effective
while +the VOB unit is reproduced. _Fig.7D shows the

construction of the manaéement information pack. While each
of the video pack, audic pack, and sub-picture pack is a
packet, a management information pack is two packets. The two
25 packets are respectively PCI (Presentation Control Information)

packet and DSI (Data Search Information) packet.: The
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.

sequences re-constructed in types are called elenentary streans. A

VOB is also called a program streamor a system stream each of which
includes a plurality of elenentary streans. 5 In Figs.5
and 6, all data packs are arranged regularly for the sake of

expl anat ory conveni ence. However, since the reproducti on appar at us
fetches these packs after storing them in buffers, they can be
arranged irregularly, except the managenent i nf or mat i on pack which

shoul d be pl adE%F‘%@e‘t‘%tf?-’Pg?malﬁloan@ﬂ‘l 6ﬁclus&9§oat ReckotgRiREnh& SFfstem
Phe same <i Xﬁm%%@émé“d packeB. E??ﬁl%rd 55, Sabll gggg{‘gt,ggg@?&gpe,@& Foiparth
the nunber of LT e rbHEkEIPERRRToEREr 3 RELPaPREtgr AR e ““'a‘aéiaas
bl cture el pofh St ebﬁ-SZi The" oY eLEh, At Sspores , tHE HA adMAY

4. SMoi t s/ Efoi s ﬁ%ﬁé%ﬁxéz‘? ézbeu{&)%%aepv&h%ﬁit confof'x‘?ﬁrﬁ%f d\ﬁﬁﬁé‘s“tﬁ}{a{ﬁ %,

the data he reproduction appar at us. eo packs

stored in the yideagH&ot z(a\@)fofrortﬁb %ﬁoleatthsa-éfaﬁsﬁéﬁ%a&é faxgletaféh of
video data called GOP (G oup of Pictufe). Is'a unit of
conpr essed d'Q&ﬁéﬂm&@&h@gpﬂéﬁﬁﬁéestream, audio stream, sub-picture stream,
and the buffer size.
The stream IDs of both packet headers are set as "1011
10 1111."7
(1.1.1.1.4.1) Management Information Pack ... DSI Packet
Fig.9 shows the cbnstrxuction of the DSI packef. As
shown in +the drawing, a DSI packet includes +trick play
information.
15 The trick-play information includes jump target
information for the forward bind and the backward bind.
(1.1.1.1.4.2) Management Information Pack ... PCI Packet
Fig.10A shows the construction of the PCI packet. As
shown in the drawing, a PCI packet includes the PCI general
20 information and Highlight Information.
The PCI general information specifies the reproduction
start time and end time of the VOB unit.
(1.1.1.1.4.2.1) PCI Packet ... Highlight Information
The Highlight Information, as indicated by reference
25 h2, includes highlight general information, item color

information, and item information #1, #2, #3, ... #36. The
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data after deconpression, having about 12 to 15 franmes of inmage

data. GOP is stipulated under MPEGR (Moving Pictures Experts G oup,

| S011172, 1S013818). 25 Fig.6 shows the rel ati on between these
packs in VOB and a scene. The drawi ng shows, fromthe top, a noving
pi cture 28 material for
a scene, a VOB, three channels of audio materials, and two channel s

of sub-title materials. The downward arrows i ndi cate how npvi.ng
pi cture mat er i&ed dpdormadigpdirngiven dee Lach iten ﬁasa%aénedt RE ﬁ&ek*s:lmms
As shown in the drawing, a nDV|ng§g|cture of about 0.5 seconds erm

the start is &R%HP??RQPWe?FC?Bﬁ ?FHPPaPaCk is peadyr esForpSam

Pr edi ct Pi gt B d t di ct
P01 vl DL S g, chfAH5H R, Shghider,
A ory O R

of video pack? are 1Two “pac
o5 Sesergpe Bbimanspn, 115 EbL5kk SRR I SH" SoloapEHRe” Spone
and B- 1ReREUES tHPbnd ! CLEEASe Athe’ 240TACHLS 4 NEs LAk 3 LLGEAS
effective information is not stored for item information
corresponding to the items not used. 36 pieces of item
information can be set at maximum. That means 36 items at
10 maximum can be displayed on the screen at the same time.

Now, the menu used in the reproduction apparatus is
outlined before the elements of the Highlight Information are
described.

Firstly, the items in a menu are in any of the sfandard

15 state, selection state, and determination sfate. The state
changes with user operations. For example, in Fig.8, the
reproduction apparatus displays, for the default operation,
item #1 as the selection state and other items as standard
state. If the standard state is white, selection state blue,

20 determination state red, then, only the item for item #1 is
blue. With this arrangement, the user can check which item is
in the selection state (the item in the selection state is also
called the item specified by the cursor). The user can change
the item in the selection state by pressing any of

25 up/down/leff/right cursor Xkeys. The reproduction apparatus

stores information on the cursor destinations for respective
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15 Bf vi deo packs #3 and #4 in VOBU#2. Though it is not shown in

the drawi ng, a noving picture of about 1.0 seconds to 1.5 seconds
fromthe start is coded and recorded in the data fields of video
packs in the next VOB unit. In this way, a |ot of shots such as a
realistic action by a stunt man and a marvel ous 20 performance by a
fanbus actor are coded into thousands of |- pi ctures, B-pictures,
and P-pictures, then are recorded in the data fields of the video
packs in the VQB/dﬂWn/leﬁt{highﬁayursor kemﬁnnwﬁﬂthlﬁréaﬁéFadQ§QﬁkhQ§iim
the data fields of the video packs. (2.1.1.1.1). Video

Obj ect (VOB). deWHbo Patk the user presges 'Fhes rﬂﬁﬁ?ﬁ“ﬁé‘m rKeYi 6® othe
t he vi deo pack

vi deo pack |nc?ﬁﬁ@geaCﬁ&&EoﬂéﬁaeWhQQ%mﬁﬁ%tcHEﬁBErSté%ﬁe?%kﬁ%.item ir i Ehgy
as stipul ated un

G head
I ncl udes a pacﬁeg?gF%g%oﬁgagﬁd § 86ﬁ2f2§%§éﬁ? {ﬁ}ne the ﬁ%?@?eﬁggfz%§em

t | at d d |
Shckot 1 chgt . EarhElRo Kif BAKE n 16810 meh, o AlnhRd 8pSEISHEN Ror® the
PTS (Presentatd&ﬂe;ﬁﬂﬁaéiéﬂpétate is e2BEuReRTS ¢Heqd. @Q-Eﬂaaf%§¥ﬁﬁué¥ion

sti pul at ed under
control is performed for the determined item.

(1.1.1.1.4.2.1.1) Highlight Information ... Highlight
General Information

10 The highlight general information, as indicated by
reference h4 in Fig.1l0A, includes a flag indicating a change
from the previous VOB unit, a Highlight Information effective
section start position, and a Highlight Information effective
section end position.

15 The flag indicating a change from the previous VdB unit
has two bits. The flag set as "00" indicates that the
Highlight Information includes no effective item. color
information or effective item information; "0Ol" indicates that
the present Highlight Information is effective from the present

20 pack, then effective Highlight Information is written in the
Highlight Information buffer (described later) in the disk
reproduction apparatus; "10" indicates that the Highlight
Information interleaved in the preceding VOB unit is also
effective in the present VOB unit and that the Highlight

25 Information buffer needs not be overwritten; "11" indicates

that the highlight command in the Highlight Information has
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As shown in this drawing, the streamIDis set as "11110 0000." This
I ndi cates that the elenentary streamfornmed by the 10 pack is a noving

pi cture stream The SCR and PTS are used to adjust the
synchronismw th t he decodi ng of audi o packs and sub-picture packs.
Mor e specifically, the video decoder in the disk reproduction

apparatus sets the standard clock based on the SCR decodes the 15

noving picture data in the data field, ,d its for th andar
clock to showReged@ngeSoaHoRL Vntpﬁe E%aﬂhgncPﬂ@ang is WFFﬁ%eP §hgﬁﬁ

t he decodi ng s ts are output to the dlsplay side. Wth this
wai ting based ¢ description of the PTS, the synchroni smerror

bet th ' L.Ct 5....20, ' t |
bei g output Ts 1 asoredheRiis®the B1ag?hna et 01 Ak © s HhE"
Audi o0 Pack revious V BFhﬁﬁ%B %B%“ﬁlkﬂer8g965ﬁ5€ibﬁnaﬁﬁa&ﬁ%uéugéeeﬁﬁikes

The struction is al ndst the sane e video pack shown

in Fig.74 excm@tm%t 1hi#erahiean &R G MddnPaekas HEadSEen schsaq{ge£5 If @fe
"1011 1101" and that a sub-stream D of' eight bits is set t he
g89| nni ng of HhEdaatibnt! HasSegedhic SiagdRh pardhe | Reproduction apparatus
updates the Highlight Information in units of VOB units. If
the information has not been changed, the reproduction
apparatus does not update the Highlight Inférmation. This
10 reduces complicated updates in units of VOB units.

The Highlight Information effective section start
position and the Highlight Information effective section end
position indicates the range of a section where the highlight
section is effective.

15 (1.1.1.1.4.2.1.2) Highlight Information ... Item Color
Information

As indicated by reference b6 in Fig.10B, the item color
information includes three types of combinations of the
selection color and determination color. The selectioﬁ color

20 is given to an item specified by the cursor; the determination
color is given to an item determined by the user. Each
combination of a selection color and a determination color
specifies a color and a mixture ratio for the background color.

(1.1.1.1.4.2.1.3) Highlight Information .. Iten

25 Information

A piece of item information, as indicated by reference
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.the draw ng. The streamID is set as "1011 1101." This I ndi cat es

that the elenentary streamfornmed by the pack is a private stream 1.
MPEG stipulates that the private streamis a stream used as ot her
than a noving picture streamand an MPEG 5 audio stream In the
present enbodi nent, a private streamis used for audi o data -other
than the MPEG audi o stream The pack header of the audio
pack, as thaﬁ of .the Vldig . |ncluges a ggﬁk start code an

SCR as stipuPf edPunfde-108, ipsg efhe patRePT heBAEFST Rl BYBESE: st P SﬁF

| D, a packet | engt.h n,SID buf f al [ a_PTS,..an S
sti pul at ed ufid® inate qﬂbEGftarP Soordind ﬁ%PsKiP%n&°ﬁT§ qfhé£%ﬁd§§d

pack are Used0aidatilva, peridilie: Sy RENRILAT ML broflocar AonehnYifee

packs and su re Speci eco

0 the 15  cliinepiea fat'on HHAT AUdtor5 Clisa 5! AL O gpkchsed o8

t he SCR, deco e audio data in the data Tield, and wal t he

standar @ Cl ogmbdnafawnt e t 4Mied@etibRe Gd by hgn®TS determm%ﬁmhtemor
audi o data is decoded faster than the ‘noving picture data and the

sub- pi ct ure dakaudele ivaithengtbhMBolérNifikorf8geon. 20starthdbotddha®l khem
When the tine is shown, the decoding results are output to the

speaker sidegtaVitt BobRdsnaget ¥y end coobassdtenxheaf@sendptbondohatey2
PTS, the synchroni smerror bet ween the audi o data and sub-picture
dat a/ novi ng pindicatedaih® range othesnbereg ebhepat the rgsaiifeied color and
mixture ratio are applied to when an item is selected or
10 determined by the user.

The peripheral position information includes four
respective cursor destinations for up/down/left/right cursor
keys. When any of the cursor keys is pressed, the cursér moves
to a position spécified in the peripheral position information.

15 For example, Fig.8 shows a menu with eight items aligned in two
rows (Example 1 shown below). Case 1 below is a piéce of
peripheral position information that specifies four
destinations for four curéor keys when the cursor is currently
at item 2; Case 2 when the cursor is currently at item 3.

20 <Example 1>
1 stairs 2 kitchen 3 corridor 4 living room
5 bathroom 6 study 7 bedroom 8 no investigation

<Case 1> Peripheral position information for the current
cursor position at item 2

25 cursor position for up cursor key ... 6

cursor position for down cursor key ... 6
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Ry

25 Each of audi o packs A-C includes differently set sub-
streamID in the data field. In this drawing, while five bits

31 on the left-hand side of the sub-stream | D of audio
packs A and B are set as "1010 0," the counter part five bits of

audi o pack C are set as "1000 0." This is because audi o packs A and
B are of the linear PCM nethod and audio pack Cis of the Dolby 5 AC 3
nmet hod. The |inear PCM net hod.|pcludes ap L. el enent and an R
element. On the otﬁﬁ?sﬂﬁna?sfhéofb 8y RESRESERBAT KeY -¢ncPudes a

surround element as wel|l as the,l el eleneni.

o n grreni 1?_gd R €
El enentary streans ot HEFCT hBR ﬁBﬁ?ﬂg %Fc % .%?Eﬁ%ﬁt5?§ 10 streans are
o et sttt 4 s RSN O HFormges p SoTUARBLALHE ©

el ementary stream and

this case, &QFSOPiE$%iE$gQé§£rE@gﬁ 3has identification nunbers

#0- #7. , two channels are used for the |inear PCM 15
met hod; gne for the Eﬁ%garﬁﬁbé%§f5ﬂoﬁon up cursor key 1he data field stores

digital sounds of the ITneaf e or the Dol by AC-3 net hod.
: cursor position for down cursor key ... 7

cursor position for right cursor key ... 4

cursor position for left cursor key ... 2

In Case 1, the cursor stays at item 2 currently. Here,

10 if the right cursor key is pressed, the cursor should move to
item 3. Also, if the left cursor key is pressed, the'cursor
should move to item 1, The peripheral position information
specifies these destinations with the item numbers.

The highlight command field is related to aﬁ item

15 information. The command written in the highlight command
field is executed by the disk reproduction apparatus after the
related item is determined by the user. The commands that can
be written in the highlight command field are divided into SET
commands and BRANCH commands. Now, the SET commands are

20 described. The BRANCH commands are described later.

The SET command .instructs the disk reproduction
apparatus to substitute a wvalue for a wvalue in a general-
purpose register and to perform an operation using the value
and. an immediate wvalue.

25 The general-purpose register temporarily stores‘user’s

actions or answers. For example, in "detective story game,"
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the relation between the dubbing in three channels and the data
fields of the audio packs are described with reference 20 to Fig.6.
As shown in the drawi ng, the dubbing in three channel s are encoded
with the two nmethods and recorded in the data fields of the audio
packs in units of about 0.5 seconds. The dubbing of A channel is
recorded in the data fields of audi o packs A-1, A-2, A3, ... Note

that since audio data and 25 noving picture data are synchroni zed with
PTS, audi o dAePeFRIL-DUrDOSSRANE I HEOTEaHESF St REVLARE WOB AR YRl b

necessarily

' . . 2 be ;
usg? aE the sRRePte né’].:’nﬁ?@gﬁ’z%didy?m?t lﬁaylﬂ‘é‘f)‘f)"éﬁg?ﬁja?gt fe house. pr%‘%‘&.g ave:!
unit stores a,piec audi ata cprr i | '
plcture data SFoRE- Be e B fr IS fikpose gedihll Gt pditi o
of B channel | C di + L f audi o packsB-1, B-2,
B-3, ... in u%??ésgo?é%go%téhé‘?&s %?SCésjiZ%%hlgs;géﬁ%gaubb‘i ng gf C channel in
the datgsfields of Fig.11 auflbRs PIeks ofisl SEF Zonfiehds. - The SET commands

Her ei nafter, pieces ata recorded ih the data fields of audio
packs A-C ar e y£spoeisde yintdl ¥ S&trelg* Oanldt BRAnAGMIY O

As shown in Fig.1ll, the set register command "SetReg"

includes a register number field, an operation field, and an

increment (immediate value) field. The register number field

10 specifies any of general-purpose registers RI1-R3. The

operation field specifies any of substitute, addition,

multiplication, subtraction, A division, MOD 6peration, AND

operation, OR operation, and XOR operation. If "substitute"

is specified in the operation field and a value is specified

15 in the increment field, a specified general-purpose register

is overwritten by the wvalue. If "addition" is specified in

the operation field and a value is specified in the increment

field, the wvalue is added to a specified general-purpose

register. If "subtraction" is specified in the operation field

20 and a value is specified in the increment field, the value is
subtracted from a specified general-purpose register.

The random number generation command "Random” includes

a register number field and an immediate wvalue field. The

random number generation command selects an integer at random

25 among integers ranging from 1 to a numeral specified in the

immediate value field, and substitutes the integer for a value
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10° data B, and audio data C. For exanple, English dubbing is set

as audio data A, French dubbing is set as audio data B, and Japanese
dubbing is set as audio data C, allow ng the user to select a
desired dubbi ng. _ (1.1.1.1.3) Video Object (VOB)..

Sub- Pi cture Pack 15 Fig. 7C shows the construction of the

sub- pi cture pack. The construction S basically the sane as that of
t he audio

h k h
sub- pi ct ur e pachn EsmtpiGptngst Fotsyen spaigien i K SABHER Y

code and an

%;lpulated 20 under MPEG  The packet header

I ncl udes a strean1 a packet | ength, an STD buffer scale size, a
PTS, and a DTS as d d
PTS of the sub-picture pp é%tqéﬁ%ggtdﬂél §ét'VEE§%LS Jeﬁsfomﬁgngf/nc%r oni smt\%\ngt ﬁm

the decoding Cﬁtﬂ@‘ﬁi@ﬁ&&&ﬁ%fEﬁhméﬁh f;éﬂ@éoofafﬁé 1t&9r§n§eﬁﬁh%heﬁ|kbr b

sub- pi cture decoder the di sk reproduction apparatus sets the

standard of ock

items in a menu shoyn in Fig.B as foBibws.

on the SCR, decodes the sub-picture data in the data field, and
waits for the standar kadskst o show the tine described in the

10

15

20

25

stairs ... set register command "SetReg R1,1"
kitchen ... set register command "SetReg R1,2"
corridor ... set register command "SetReg R1,3"
living room ... set register command "SetReg R1,4"
bathroom ... set register command "SetReg R1,5"
study ... set register rommand "SetReg R1l,6"

bedroom ... set register command "SetReg R1,7"

® N O W N e

no investigation ... set register command "SetReg R1, 8"

By writing the set register commands as shown above so
that each general-purpose register stores a different wvalue,
actions taken by the user with the menu of Fig.8 can
temporarily be stored.

The Highlight Information inciuded in the manégement
information pack which is included in a video object (VOB) as
well as the moving picture data, audioc data, and sub-picture
data, allows the disk reproduction apparatus to perform an
addition/subtraction with a value stored in a general-purpose
register according to a determination operation by the user.
The management information pack included in each VOB

unit makes it possible for the disk reproduction apparatus to
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PTS. The waiting i s necessary because the |oad for decoding nmovi ng

picture data differs fromthat for audi o data. The 5 decodi ng of
noving picture data includes the prediction of the _ not i on
conpensation as well as run-length decoding, intra decodi ng, and
in-field decoding. Al so, while decoding the . noving picture data is
I ndi spensabl e for each VOB unit, sub- titles may be decoded at

interval s of several seconds. v%e t ftinme_i s shown

t he decodin
results are(ﬁﬁ?ﬁﬂv?cﬁ?ﬂeexecute &QﬂﬂQSFE#?EFOWVFﬁo?hlg%Mﬂﬁ?ﬁgwbgg

ed™
t he descrlptlon the s chronlsn1error bet ween t he
sub-picture d’lﬁaraaf?&’ of aro“g’ﬁglbs \f 1'ng pi cture data when being
out put is resol ved.

I
sub-picture 15 paé’ke YL %SR%S%%O% El i|2c%1.ta ngatﬁﬁgagge\%g?ér%ttutshe
st rea[n is }gﬁg%% Qecﬁélbfoatf Ad Qea@oh@e d@iﬁcé'@a{& Ip%ci@&nei qeal”
*xx ok See the s I N the raw ng

| ement ary

streams gt hery{ F@nvﬂaabnabgbetcu (%@)emg‘gﬂm in sizeSt mr@ abgual SeoCahked
sub-streans. In DVD, a VOB can incl ude a nDV|ng pi cture el enentary

stream and 3Zeutoi$izl €oBUbhe opticalt GaaKs dadx188B objécthi(voBlses
the 32 sub-streans has identification nunbers #0-#31.

The data fi elgtorictt esernagnsdat bive gueEsses witthoutufooms. The @éagdiah stodiedg
and display control information used for 25 di spl ayi ng the inage data.
The i mage datia ithedcspbagetiive sdwtors canshb- fetthedsin sTiceegisdpnayitboutol
information is used to 34
a waiting time at seek and the like. As a result, the disk
10 reproduction apparatus can fetch the management information
at évery around 0.5 seconds without halting the reproduction
of image data and can control the reproduction according to the
fetched management information.
The above reproduction control performed with time
15 accuracy of around 0.5 seconds by using the control data for
navigation stored in the management information pack is called
the reproduction control with GOP level.
(1.1.1.2) Video Title Set ... Video Title Set Management
Information '
20 | The Video Title Set management information stores
information used for managing the plurality of reproduction
orders of the above-described video objects (VOBs). In DVD,
the information specifying a reproduction order of a group of
video objects (VOBs) is called a program chain (PGC). That is,

25 the Video Title Set storing "detective story game” of the

present embodiment has the Video Title Set management
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3

caontrol the scroll up/down, color palette conversion, contrast

conversion for the displayed sub-pictures. The sub-pictures are
superinposed on the noving pictures in the sane VOB unit or after.

5 In Fig.6, a VOB unit includes two sub-picture packs A

and B. Therefore, the sub-titles in two channels are recorded ‘in the
data fields of these sub-picture packs. For exanple, Engl i sh
sub-titles are included in syb-pictuyre data

A, .and. . French _sub-tjitl.es
are included i mrEAFRC e BSTTeSW Ry PIY*3itRKe Gfer PERPERR aR)2SFS
the | . . o , th b-pi f "
menu. F 8 SPRCIEEIG o b T oPORag: e e Rl e, Yolher a5ardtadey,

itens r e rnecse%eé{d}%éehe, @n%c.e'%dé\%?xclé . can investigate, such as the

stairs, kitchen, ~corri dnd Mo inv I'gation. The user can 15 sel ect

an itemusing the curﬁrgdtlez'rﬁhesﬁaps Ofpd %@%\pﬁgﬁéﬁ% e vidsol &?@Eei Bead

menu Wi || be descri be | deo | ec

I(ngz N d'gﬁnag‘ﬁ{?ﬁtsgén{g gmcfdl‘hation. O'Z?&kindicated b}{ refOfoNBRAGSTRAL the
pack 1's 1ncluded 1n each Vi 20 unit dat 1ts start, and its
managenment i nf g RLIRY 18 phibest ioe video Title Set management information
includes a Video Title Set management table, a Video Title Set
unit title search pointer table, and PGC management information
table.

10 The Video Title Set management table is the .header
information of the Video Title Set management information and
stores pointers for the storage positions of the Videq Title
Set unit title search pointer table and the PGC management
information table. |

15 The Video Title Set unit title search pointer table is
the index of the plurality of program chains stored in the PGC
management information table and specifies a pointer for the
storage position of a program chain to be executed first in
each title. In the present embodiment, this table stores the

20 first piece of PGC information for each of "beginner, ™
"intermediate, " and "advanced" of "detective story game."

The PGC management information table stores, as
indicated by reference a6, a plurality of pieces of PGC
information #1, #2, #3, #4, ... #n. Each piece of the PGC

25 information specifies a reproduction order of one or more VOBs.

It is possible to specify a plurality of reproduction orders
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while the VOB wunit 1is reproduced. Fig. 7D shows the

construction of the managenent information pack. Wile each of the
vi deo pack, audi o pack, and sub-picture pack is a packet, a
managenment information pack is two packets. The two 25 packets are
respectively PCl (Presentation Control |nformation) packet and DS

(Data Search
35
system

I nformation) packet. The
managenment information pack includes a pack header, a
byegdeturglpirkef PieeRS 3HPCE poforgaltdenr fogatther pemg YEBsa

PCl packet, a_packet header_for a DSI_ packet, and a data fi

DSI packet .

fiel for a
Fofie SXAMPd @, h FOFe rthe 3L et tigh axfthetiown in ngf ®r nBEPBRSEN

ransfer -

t he whole VOB unit confarm to I\/PEqé.that i S, t he t atef

for the vhol o? (PEST aREf HiOG AHREPETRLAR SROTES 2 FREVRGUCKIOR QTHE ©
di ' bRl ' ,

TSR S gt AR RPN nR Bl spess F HEQUNA A TA un ene

The stream | Ds bot a

(1.1.1.154.1)
Fig.9 shows t

10

15

20

25

header$ are' s

MARAREDke} Y ARANFATE 2188 GO intommation stores
a reproduction order of VOB#3-VOB#2-VOB#1-VOB#4, these VOBs are
reproduced in this order. "Detective story game" of the
present embodiment has a lot of story developments different
from each other. This is achieved by preparing a plurality of
pieces of PGC information for each story development, using the
characteristic that a plurality of reproduction orders_can be
specified for the same group of VOBs.
© (1.1.1.2.1) Video Title Set Management Information ...

PGC Information

A piece of PGC information, as indicated by reference
a6 in Fig.12A, includes PGC connection information as indicated
by reference a9, a PGC command table as indicated by reference
a8, and a VOB address information table as indicated by
reference a7.

The PGC connection information specifies the piece of
PGC information to which it belongs and the preceding and
succeeding pieces of PGC information. The disk reproduction
apparatus determines the next piece of PGC information
according to the PGC connection information after it coMpletes
the reproduction of a piece of PGC information. In this way,

the reproduction apparatus continues the reproduction control
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shown in the drawing, a DSI packet includes trick play i nf or mati on.

15 The trick-play information includes junp target
information for the forward bind and the backward bind.

(1.1.1.1.4.2) Managenent Information Pack ... PC Packet _

Fi g. 10A shows the construction of the PCl packet. As shown in the
drawi ng, a PCl packet includes the PClI general 20 I nformati on and

Hi ghlight I nformation The PCI general information specifies
the repr oducth%rPhanglngs’EréﬁtP‘%‘F rPe“%{?El“aeWcPrh me of the VOB unit.

1.1.1.1.4.2.1 Cl f he .
I(—|i ghli ght I nf 02 ngt : oﬁ?cg}q HG? rb%)?%élf%r%% Il%gdescﬁﬁbesl%ﬁ’ d‘(ﬁ%—:?%lon
hi ghl i ght geper gche #§L%£€§& (gisk R&l@recob%s to be NLRLERLEGR Andddem

i nformati on

36 develo méd€ B+ U LBL 4 I's given to each itemdisplayed at
the timng 91 managenent | nformation pack is read. For exanpl e,

In 5 Fig.8, thepgdobgci Eaﬂﬁaﬁacbc#qet hecsrted ré@mﬁaﬁ&ae@orcewlg%rmon
and no investigation are the itens nthis case, item i nformation

#1 to item i rdsHt@il ORet8teqr kos Pl vost aqtikess 1nformat10n table. The
disk reproduction apparatus executes the commands written in
this table before and after reading a VOB according to the VOB
address information table.

10 (1.1.1.2.1.1) PGC Information .o VOB éddress
information Table
Fig.1l2B shows the construction of the VOB éddress
information table and the PGC command table.
As indicated by reference a7 in the drawing, VOB address
15 information table stores a plurality of pieces of VOB address
information to be reproduced. Each VOB address inforﬁation,
as indicated by reference a9, specifies a VOB reproduction
time, an offset for a VOB position in the Video Title Set, and
the number of logical blocks in the VOB. By usiné this
20 information, the disk reproduction apparatus calculates the
logical block numbers of all logical blocks which store a VOB
when it reads the VOB.
Also, VOBs are reproduced in order as corresponding
pieces of VOB address information are stored in this table.
25 For example, in Fig.12B, the VOB address information is stored

in order of VOB#2-VOB#4-VOB#6-VOB#8- ... The VOBs are

47



j'tens are the entries. Since the field has a fixed |ength, effective

I nformation is not stored for iteminformtion corresponding to the
items not used. 36 pieces of item i nformati on can be set at

maxi rum That nmeans 36 itens at 10 maxi mum can be di spl ayed on the
screen at the same tine. Now, the nmenu used in the
reproducti on apparatus is outlined before the elenents of the

Hi ghlight Information are descri bed. Firstly, the

itens in a meFRPEPAeRd oFy BrigRrd®Bndard 15 state, selection state,
and determ nation state. L The_ s er_operations

For exanple, in Fig. ,Wthgﬁe reig%?@ﬁr8858?%gﬁ%§§23¥%£r] S 5t 1Mm
ctandara " 4B e shqu "l 32sl URaC ERETLOCEORL uRce RIS ydn S B S

ard-s €S ion s

bl ue, 20 dxeéc%f‘&é‘&‘; Jé%gd%%é%%éfdwifﬁ%f%%ic%hh?% Lﬁf@ée {n £ Séﬁ&ni#,li inst e

blue. Wth this arran n € user can ¢

sel ection state (thepjfefmi %ﬁda%f%hsctf@faé{ C Uctallelf the vEB! Rl

item specified by the Curso e uset can change ~the itemin the
sel ection stal@ebymPELSS! DsbBNVarl tHe 1odHYE/diffind it il s Qitfere

The reproduction apparatus stores informati on on the cursor-
destinations ¢ voBEPeitd Y@corded. Fig.1l5 shows the reproductici! order of
VOBs according to the VOB address information table. A s
shown in Fig.13, VOB#2, VOB#4, VOB#6, and VOB#8 respectively
10 correspond to shaded portions, namely recording sections v101,
y102, 103, and yl04. A piece of VOB address information
specifies the start and ‘end positions of the corresﬁonding
recording section, namely, "START" and "“END." The disk
reproduction apparatus reads, through the optical piékup, data
15 in the ranges specified in the VOB address information by
skipping data in other ranges through the optical pickup. As
a result, VOBs are reproduced in order of recording sections
101, 102, 103, and 104. Fig.l5 shows the reproduction of
VOB#2, VOB#4, VOB#6, and VOB#8 in order among the VOBs iﬁcluded
20 in a Video Title Set.
(1.1.1.2.1.2) PGC Information ... PGC command table
The PGC command table, as shown in Fig.12B, includes a
pre-processing - command start address pointer, a post-
processing command start address pointer, a group of pre-
25 processing commands and a group of post-processing commands.

The pre-processing command start address pointer specifies the
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up/ down/ | eft/right cursor keys, which is later described in detail.

If the user presses the determ nation key on the renote controller
while the cursor stays at an itemin the sel ection state, the user
can determne the item The item 5 turns to red fromblue. Then, a
command specified for the determ nation state is executed. I.n Fig.8,
t he reproduction control is perforned for the deternined iten1
(1.1.1.1.4.2.1.1) Hi ghlight Infornat|on .. ghl i

| nf oF mat | on SKEYt DOSLELOM Ot e gwpg@ﬁ'epgﬁ PP Fﬁéﬂmncom&enﬂﬁdﬂé&tléd
b f h4 F 10A dig

fYom the proVi8o08EPaREESIR aﬂenuiw”‘:% ﬁqfﬁsrfasér%ﬁ%&#ze%% { @bt FEE ne
section st art&_%[]i it :?%ritf%rﬁdo‘% H‘ghl | t for t| 2 eesfs]‘ e&cﬁaﬁ'énquro&atl@

section end é’lndlca |ng

revi ous VCB uni t Th BSoP0% e
Fhat t he H|gh| ﬁﬁrggﬁorn€¥|%%f$%glgges noE%%fectlveQFtéﬂ%%O?% the
| nf or matg on qf; f?&#;kéﬁ&ub’t%h' SRR e | ﬁ%ﬁste&ftailte_progessma

pr esent H|gh||g ormation |s |ve fromthe present

then effectiverfid U¥e |é§é&ﬁ%ﬂdCEbﬂéédﬁtiGéﬂ{'ﬂbf$¥b any ol 8hbi ghbups

I nformation buffer (described later) in the d repr oducti on
apparatus; 'o0"vbsdi cat egnhapot h%ﬂd gkbpgbluced. The group of. post-

processing commands are executed consecutively after all the
groups of VOBs in the PGC are reproduced. Fig.1l6 shows an
10 example of the reproduction. Fig.16 shows the execution timing
of the pre-processing command group all and the post-processing
command group alZ2 in a consecutive reproduction of tﬁe VOBs
according to the PGC information as shown in Fig.15.
The SET commands described before with reference to
15 Fig.1ll can be set as the pre-processing commands or thé post-
processing commands. For example, if the set register commands
"SetReg R1,1," "SetReg R2,2," and "SetReg R3,3," respectively
specifying immediate wvalues "1," "2," and "3" and general-
purpose registers Rl, R2, and R3 are written in the pre-
20 processing command field, these commands are executed by the
disk reproduction apparatus before VOBs are reproduced
according to the PGC information. Then, the registers R1, R2Z,
and R3 respectively store different initial values, “1," "2,"
and ‘"3."
25 If random number generation command "Random R1,4"

specifying immediate value "4" and general-purpose register R1
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!nfofnation interleaved in the preceding VOB unit 'is al so effective
in the present VOB unit and that the Hi ghlight 25 I nformati on buffer

needs not be overwitten; "11" indicates that the highlight command
in the H ghlight Information has 38
changed and that only the highlight conmand is witten in the

buf fer. By checking the flag indicating a change fromthe

previous VOB unit, the disk reproduction apparatus det er m nes 5 whet her
i nformati on okS el tkeTy aist Ehe PRR-BRRGEITIHRG SPmmand ¢ fhe command JngtruGts,

PE?o?ﬁg[‘i SEaf‘%ﬁanﬂégﬁo%%%%ﬁ%%#gﬁ ppbaratus e GerES iR (o RO o e
changed, t t '

nf ??m on. B rer%%g“%f%‘)ﬂh?egﬁ&geap%ﬁpﬁt 5 S s RARRE (4 BhAsItor
units

posi t] on and gcﬁ%elx;F %{5&% i"ggmf,{:gi'or ti BQf‘éﬁ:Eecho‘é"s S%q:té ON-SlBduced

nf or Ion e ect I've section end

o R kel g s e o
I tem Col or The SET commands can also be set as the post-processing
commands. In this case, the commands are executed affer all

the VOBs are reproduced according to the PGC information.
In "detective story game," the SET commands can be used
10 as flags indicating which scenes have already been seen by the
user. For example, suppose the game has a certain scene which
should be watched at least once by the user in relation to the
story development. If a pre-processing command in the PGC
reproducing the certain scene is a SET command which inétructs
15 the disk reproduction apparatus to store a value in a register
prepared for a flag, the value is stored in the register each
time the scene .is reproduced. This allows the disk

reproduction apparatus to determine whether the user has

reproduced the scene.

20 As the post-processing commands, the BRANCH commands are
often set as well as the SET commands. This is because the
BRANCH command as the post-processing command allows the disk
reproduction apparatus to branch to a PGC other than a PGC
specified as the next PGC in the PGC connection information as

25 a default.

Fig.1l4 shows wvarious BRANCH commands. The command
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I'nf or mat i on As indicated by reference b6 in Fig.10B, the item

col or I nformation includes three types of conbinations of the

sel ection color and determination color. The selection color 20 IS given
to an item specified by the cursor; the determ nati.on color is given
to an item determ ned by the user. Each conbi nati on of a selection
color and a determ nation col or specifies a color and a m xture ratio
for the background col or. . (1.1.1.1.4.2.1.3) Highlight
Information . Link{'t ipstoycets) fhe, diek oReproduction appayatyua b9 Pyameh to

[ nfor mat fon " LAkl EneEyOte i * .

39 0 O™ Bprogras Sha PRI i HGG sumbez,FRECHELEE: RS BRHRReTRRY P
di nate X1 t di di 2. W

coor di nat & v2t S0 FElmERA. | G Foddoutdl, CERLCLBANERAZ 1S lr instructs the

d field, RAN-TY |
Comand 1, sEeAGR, M D s PESetB oos o g

conbi nation o ction co termnation co

(5 e SET, SPLekehS, ETTLADomEL soh, EQ Mgt xdrocuotng o g ORI S
information specified in the command "Link." The command
"Link” is mainly written és the highlight command and is used
to instruct the disk reproduction apparatus to branch‘to the
reproduction corresponding to the menu item selected and

10 determined by the user.

Note that when a piece of PGC information is switched
to another piece of PGC:infqormation by executing a  BRANCH
command as a highlight command and +the like, the. post-
processing command is not executed. This is because all the

15 VOBs specified in the current piece of PGC information have not
been reproduced by this time.

The command "SetRegLink" shown in Fig.1l4 inciudes a
branch command "Link" and a set register command “SetReg;“ that
is,, the command performs an operation such as substitute,

20 addition, and subtraction using a value stored in a register,
then allows the disk reproduction apparatus to branch to a
program chain specified in the command, as in branch command
"Link #n."

The command "SetRegLink"” is also mainly used as a

25 highlight command. For example, in "detective story game,"

suppose a menu is displayed urging the user to determine
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Jndicate the range of an area where the specified color and m xture
ratio are applied to when an itemis selected or 10 determ ned by the

user. The peripheral position information includes four
respective cursor destinations for up/down/left/right cursor "~ keys.
When any of the cursor keys is pressed, the cursor noves to a

position specified in the peripheral position :nforgation. 15 For

I Fi h t tn _t
(Bxanpl e 1 SHORTIRE o Lotatid  Ss3RH e et op1de588 qr p il oy
posi tion_ i RqumLian tahcw@gsgoﬁagﬁgf L68n, 1 Yle meny, HESE! DRhROBSnhGHa

four cursor Keys € Ccurs urr ent

the cursor |ssfiiliatadt Cibon Rmiigny comﬁgﬁang.ll%t?cﬁcts the gk

stairs 2 kitchen corridor oom t hroom stu

7 bedroom  3RQJdRS Ungﬁpbﬁ%atus to store a Sk in BeEéBE‘!Q'i:élr BQébEﬂrQﬂ

information for the curren cursor position at item?2

cursor positirRe far ﬂpaguraiﬁi Banch €o a scene cd‘xttrei,?odm&igmmfehe
down cursor key ... 0

determlned item.
The command "CmpRegLink"” shown in Fig.l1l4 is a branch
command "Link" specifying certain conditions and includes a
register number field, an immediate value field (integer
10 field}, a branch condition field, and a branch target fiéld for
specifying operands. The register number field gpecifies a
general-purpose register.' The immediate value field spécifies
a wvalue which is compared with a value of the specified
register. The branch condition field specifies any of such

"

15 conditions as "=" (equal), "=" (not equal), "<" (less than),
">" (greater than), "<" (less than or equal), and "2" (greater
than or equal). The command allows the disk reproduction
apparatus to judge whether the value stored in a general-
purpose register specified in the register number field and the

20 value specified in the immediate value field meet the condition
specified in the branch condition field. - If meet, the disk
reproduction apparatus changes the PGC information to the one
specified and continues the reproduction.

If used as the post-processing command, the éommand

25 *CmpRegLink" can instruct the disk reproduction apparatus to

branch to a PGC other than a PGC specified as the next PGC in
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cur sor position for right cursor key ... 3 cursor position

for left cursor key ... 1 <Case 2> Peripheral position
i nformation for the current cursor position at item3 5
cursor position for up cursor key ... 7 cursor position for
down cursor key ... 7 cursor position for right cursor key

4 cursor position for left cursor key oL 2
In Case 1, the cursor stays at item2 currently gb if the-right
cursor key |stBPe??@dC°PH§°E&P§an§HBHPH1ﬁBv@St6 fa“1trteﬁ?§ 9$8%9'|+n

the left cursgq t he ,cur ve to

d,
The per|pheraldﬁggﬁFﬁgﬁp%%éginﬂ suppo§%eglfﬁgg fﬁ%&?qﬁé§9r1¥?%ﬁlr a
Wi th t_he I tem gg%lggbo-rsr’r%??e has T]ﬁeen hseeé}{ g\%f C%@&nd %I e.%ﬁqyf%d r q_klat §d
g

to an item 15 _ e command én in the

command L IS e ey pdu

he  FPAEHRELS, SPaehiay Uiplaod o0l Tﬁ%ﬂ%?mf%ﬁ?@%ﬁi?@%%ﬁén
be witten in Lahl gnﬁg ﬁ?ﬁ% viyd

connandsgand gggﬁégkg%n%g%§0ﬁ8 cbédﬁﬁefs (5? hnggfggge éggfln%gég?fbég.
The BRANCH CO“g@ng e piesel | bed halitly the comblnatloﬂ”EEEiﬂéQﬂﬂ&?Qd the

I nstructs the repr oducti on apparatus to substitute a value for
a value in a gesdeyablievelopmenfiUepASBel eBafged.and to perform an operation
usi ng the val ue and an imedi ate value. 25 The

gener al - pur pose regi $hercomngpad d/Hlay Sittdred's shoen' $n Fig.14 includes a title
number field. The title number is an identification number of
10 the title. The command "PlayTitle" instructs disk reproduction
apparatus to start reproducing the title specified by the title
number. The command is mainly used for a title menu which

urges the user to select a title to be reproduced.

Note that when the disk reproduction apparatus executes

15 the pre-/post-processing of the PGC information, .it is
expressed as "a program chain performs the pre-/post-
processing.” Also, the reproduction control of the VOBs
according to the PGC information including the pre-~/post
processing command is called the reproduction control with

20 route level.

By combining the reproduction control with route level
achieved with the above-described construction of the PGC
information and the reproduction control with GOP level
achieved with the management information pack, a various branch

25 targets can be selected through a plurality of menus displayed

in each scene.
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actions or answers. For exanple, in "detective story gane,"”

41 gener al - purpose registers store user's actions in

i ntervi ew ng peopl e concerned and in investigating a house. .Also,
in "round-the-world quiz," general -purpose registers tenporarily
store user's answers in certain scenes. 5 Fig.11 shows various
SET commands. The SET conmands are divided into "Set Reg" and
"Random " . As shown_in _Fig.11, the set register conmand

" Set Reg" <AppRdcgdd oma EX8FPLtel >nunber field, an operation field, and

' t (i.medi at | field The,regi mber field

Shecifies any of  GoHendl - PUPHBsePCFotofaraatihii#: niRIRE’ the' tsall
ti field i £, f bstit i tLop,

oOTtipl §cati ofonSEERPEAED oY el oBb, Stidim, A8 k8B 128, \ However,  PoC

operation. OR,0peLALLIRy Gl OR APREALLAR. dohreltlSIdf ULES group ISt pre-

specified i € operatio a value 1s spec

i ncrement fie | f ral : pos egi L NEN-1L
by t he.val ue. PPPPRPEAR; | SomABAS T APy ROSERECObELED of | pobd BKELULEthe

a value is spegnfheds Nalik9,| RHERYE address firftchmdtioy atawl é stasdedhbgea
speci fi ed general - purpose
of PGC information #3 of Fig.12B. That is, in Fig.17, the VOB
address information table has the recording section of VOB#3.
The pre-processing command field has the set register command
10 "SetReg R1,0" for substituting immediate value "0" for general-
purpose register RI1. The group of post-processing commands
{al2) are the BRANCH comménds as shown in fig.14 which make up
a program chain multi-branch. The program chain multi-branch
provides different program chains as branch targets which are
15 determined according to the conditions set in the commands .

In command "CmpRegLink R1,2,=,PGC5" written in the first
row of the post-processing command field, "R1,2,=" indicate
that the command judges whether general-purpose register RI1
stores wvalue "2." Also, "PGC5" indicates that the branch

20 target is program chain #5.

In command "CmpRegLink R1,0,=,PGC6" written in the
second row, "R1l,0,=" indicate that it is judged whether
general-purpose register R; stores value "0." Also, "PGC6"
indicates that the branch target is program chain #6.

25 , The command "Link PGC7" specifies program chain #7 as

the branch target.
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registér. If "subtraction” is specified in the operation field 20 and a

value is specified in the increnent field, the value is subtract ed

froma specified general - purpose register. The random nunber

generation comand "Randont i ncl udes a register nunber field and an
I medi ate val ue field. The random nunber generation comand

sel ects an integer at random 25 anong integers ranging froml to a

numeral specified in tlﬂﬁe *l:hz:'eeI %%a%d% V%'e%e I:flgl dfofﬁtgwfrlf& Stgetp%oedsué@on

integer for a value

in a general - pué88§§0£?9&§t§%P§@%g 'ﬁ%tﬁﬁbféga“fg*sﬁfénggnﬁgrgrwgram chain

field. he s regli st'er conmands ar tten 1 n

the highlight ngma@_(} fz‘eﬂFd.-ﬁ:é}f ﬁf'es{:&?@s' RBORMBrRibH Ofo ¢ :?ogrén; ch%'lgxht#é'

items in a menu shown in
stairs ... set 6gﬁé§ﬁ§§eCOBf§ﬁgh"é@tﬁ@@bfﬂmJghaln #7.2 kitchen ... set

regi ster coonmand "Set Reg R1, 3 corridor ... set register command
"SetReg R153" 10 4Figng T8 . movﬁigb rpobstice amranihlSet B&m-@hdﬁhre
5 bathroom ... set register command "Set Reg R1, 5"

materials, and management information packs included in VOB#3
images to be displayed on the screen, and at what timing the
images are displayed. The VOB#3 shown in Fig.18 has the same
construction as the VOB shown in Fig.6, and includes VOBU#99,
10 VOBU#100, VOBU#101l, and VOBU#102. VOBU#99 includes video packs
197 and 198. VOBU#100 includes wvideo packs 199 and 200.
VOBU#101 includes video packs 201 and 202. Video pack 197 is
connected to image v197 by a dotted line arrow. Similarly,
video packs 198, 199, 200 ... are connected to the
i5 corresponding images by dotted line arrows.

Images v197 and v198 are images of video packs 197 and
198 included in VOBU#99, which is the 99th_VOBU from the first
VOBU (VOB#1). Similarly; images v199 and v200 are images of
video packs 199 and 200 included in VOBU#100, which is the

20 100th VOBU from the first VOBU.

Image v197 of video pack 197 shows a still image
reproduced from an I-picture among I-pictures, B-pictures, and
P~pictures stored in wvideo pack 197,

In the drawing, a VOBU includes two images. However,

25 note that a VOBU in actual optical disks includes about 10-

15 images of I-pictures, P-pictures, and B-pictures,
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B stddy ... set register command "Set Reg R1, 6" 7 bedroom ... set

regi ster coomand "Set Reg R1, 7" 8 no investigation ... set register
command "SetReg R1, 8" 15 By witing the set register commands as
shown above so t hat each general - purpose register stores a different
val ue, actions taken by the user wwth the nenu of Fig.8 can
tenporarily be stored The Highlight I nformation included in
t he managenent nfor whi ch i ncluded.in a V|deo obj ect
(Vg ae T Coraspond i LRkt 35 FeSonds, of reir e Lop e
sub-picture di re [gﬂpc ppar at o] .

an addi tion/ su"ﬁf?q ag%él)g\r,]\g\% t a@lzfills édtaq{klgﬂ (grgn%r gﬁn%uroge él?r[e

register aCCO%:gié'gtff a glet e natd %@nc?%gaerﬁﬂ Or"sli‘ry&'l‘blu%%&r-ﬁl%scure Still

The managenen I'nf or'mat i on pacK i ncl i'n dach V make

poss' ble for {hedh sihd eﬂ%ﬂ@ﬁ&n&ﬁ@ PRPEFALESoh ;i%ack P101" stand on the same

recel ve-and execute an 1nstruction fromthe user wwth
t'”e 5 acHl acyr b AL PHNds Qb SpSE Sstill image" is &NReBROMfage of

response by the di sk reproduction apparatus
sub-picture A-101 included in the same VOBU (VOBU#101) as video
pack 201 is.
"Management information pack P101," included in the same
VOBU (VOBU#101) as video pack 201 is, is stored in a buffer of
10 the disk reproduction apparatus when video pack 201 is decoded.
Image 250 of the 125th VOBU stands on a line 6f time
axis tl2. Parallel to image 250, "SP A-125 sub-picture still
image" and "management information pack P125" stand on the same
line. "SP A-125 sub-picture still image" is a menu iﬁage of
15 sub-~picture A-125 included in the same VOBU (VOBU#125) as video
pack 250 is.
"Management information pack P125," included in the same
VOBU (VOBU#125) as video pack 250 is, is stored in a buffer of
the disk reproduction apparatus when video pack 250 is decoded.
20 A VOB has a lot of sub-picture packs other than the sub-
picture packs as shown in the drawing. Most of them are used
for displaying sub-titles. They are not shown in the drawing
since they are not directly related to the reproduction control
explained here.
25 Fig.19A shows the reproduction of wvideo pack 201 and

sub-picture pack A-101 and management information pack P10l
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i s* achi eved by the follow ng reasons. Since each pack included 5 in a

vi deo object (VOB) is 2KB in size, being equal to the sector size of
the optical disk, each video object (VOB) is stored over consecutive
sectors w thout roons. The data stored in the consecutive sectors
can be fetched in succession without a waiting tine at seek and the
like. As a result the di sk reproduction apparatus can fetch the

{’ﬁgdg‘eétt: hﬁ in g wa%ér %ﬁﬁsﬁé‘iz‘%ﬁdrﬁﬁf’?@%@?ﬁ FBbat] ot %ne
above re%roduct‘i‘%ﬂefoﬁ%gfaﬁ %%??or mﬁn‘?’g&'fiﬁ % i"%cﬁfacsyu% lacrtolt%%rkgdcg{
seconds by using_{§e Egngﬁggfgﬁégf%aron an imgﬁé'gitbg e%t%%@i'ﬂbfr“aln [fhe

managenent i nformati on pac € reproduction cont rol

GOP | evel . ( e Setont deoe Tichke }ﬁgéhl ht
Managenent upp?ﬁ %?ﬁ%t%%%k; gt %Hé(hﬂéﬁiﬁgxrggg e??%le Set nanagenéh
informati of StgfeSrmation kﬁéﬂﬁﬁ@&'@ﬂ Hgﬁﬁgﬁﬁén%aﬁﬁ@bQﬁa%ﬁ%npH&EH'#ﬂbﬂﬁare
reproducti on orders of the above-desCribed video objects (VOBs). In

DVD, ~ thesh&hRl MRt 1 8PeBHECT BYbIEN - 118D DektSkd OTh DI Slefe Ofhat O€BHp Ofes™
vi deo objects (VOBs) is called a programchain (PG . That is, 25 t he
Video Title Setasdotiien ™det"ecitr vehest suly-phottiref réebpectivelpr esentespond to

enbodi nent has the Video Title Set managenent :
44 item information ml0l and ml102. Each item information has the

construction as shown in Fig.l1lO0B.

10 "Item "No"" written under "end coordinate Y2" in item
information ml0l indicates that an identifier of item "No" is
written in columns "cursor position for left cursor kéy" and
"cursor position for right cursor key"” in the peripheral
position information whose construction is shown in Fig.l1l0B.

15 No data is written in columns "cursor position for up cursor
key" and "“cursor position for down cursor key”" of the same
peripheral position information since there is only two items
("Yes" and "No") aligned in a row, as shown in Fig.19A.

"item "Yes"" written under "end coordinate Y4" in item

20 information m102 indicates that an identifier of item "Yes" is
written in columns "cursor position for left cursor key" and
"cursor position for right cursor key"” in the peripheral
position information whose construction is shown in Fig.10B.
No data is written in columns "cursor position for up cursor

25 key" and “cursor position for down cursor key" of the same

peripheral position information since there is only two items
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I nformati on which stores a plurality of program chains speci fyi ng

t he scene devel opnent s for "begi nner, " "internediate,” and
"advanced. " , Fi g. 12A shows the construction of the Video Title
Set 5 managenent information. As indicated by reference a5 in the
drawi ng, a piece of Video Title Set managenent information I ncl udes
a Video Title Set managenent table, a Video Title Set unit title

h poi ble, and, i nf i . tapl 10
e B0 T (AL, o3RS RO e £ ST o Bk e
he vid Title S N ' . | f

he ideo T2, 3o, TRIBSRGRL LR ¥k, pr, A SABLIIEL, i

0% e ) B 05 OBIREEY coone ond By i tmply “potnge

The Video Title poil nter t e I ndex of

the plurality gi prearapghaisatrelyored Ln, ihe fe%gectivema%&ensaamg_ and
e

information tabl e and specifies a pointer for t st orage position

of a progsam chaberhetbfgexaout ed/Eroat d Nvalue stRAE tihl geddrdheurpose
present enbodi nent, this table stores the 20 first piece of, PGC
I nformati on foegeatéroRl."begi nner,"”
As the peripheral information in item information mlQ0l
and m102 is set above, the cursor moves between items "Yes" and
"No" with the operation of cursor keys by the user. When the

10  user performs a determination operation while the cursor stays
at item "Yes" on sub-picture pack A-101, command "SetReg
R1,1,+" instructs the disk reproduction apparatus to add "1*"
to the value stored in general-purpose register R1; iteﬁ "No, "
command "SetReg R1,-1,+" to subtract "1."

15 Fig.19B shows the reproduction of video pack 250 and
sub-picture pack A-125 and management information pack P125
stored in a buffer of the disk reproduction apparatus. In the
upper-right side of the drawing, an image of sub-picture pack
A-125 is superimposed on an image of video pack 250. In the

20 upper-left side of the drawing, contents of the Highlight
Information included in management information pack P125 are
shown in layers. Broken-line arrows indicate that item "Yesg"
and item "No" in the sub-picture respectively correspond to
item information mi25 and ml26. Each item information has the

25 construction as shown in Fig.10B.

"Item "No"" written under "end ccordinate Y2" in item
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“internediate,” and "advanced" of "detective story gane. The
PGC managenent information table stores, as I ndi cated by reference
a6, a plurality of pieces of PGC information #1, #2, #3, #4, ... #n.
Each piece of the PGC 25 i nformati on specifies a reproduction order of
one or nore VOBs. It is possible to specify a plurality of
reproducti on orders 45

b I it f pi f _PGC i nf ti f t VOBs. ., e
oxampe | for LRECRRACSOR PH2SEPOLHBNRE: hiptysh, 10EpEDEEer BE tqm el s
PGC information,stores a r dugti der_.qf. e
VCB#I1- VOB#2- IV?%#%LC?&%#E qoﬁ%%#ﬁg‘g%%%@%ﬁgg& %&h ASFCSET CYRReT key” and
" der . Simil i : . . .
e T OeT R bE e ] o B SC S B U TRL 90 84 OLS. poriphéral
reproduced i noblah £18009h ormak LAC KRS RMLEHBELA {d'%nown inPEEGENE.

enbodi nent haS a |l ot of story devel opnents different fromeac

other. This i §oa@hiravad R¥-iRARRAHINGA WY aldudedy pdditidh eess & BSeksor

information for each story devel opnent ' using the characteristic
that a plural kby"ofandEeprOdtsdd OpoSigdess €ar Fwn curseperefl edff athd heame
sane group of VOBs. (1.1.1.2.1) Video Title Set Managenent

| nformati on. . peripheral position information since there is only two items
("Yes" and "No") aligned in a row, as shown in Fig.1l9B.

"item "Yes"” written under "end coordinate ¥4" in item

10 information ml26 indicates that an identifier of item "Yes" is

written in columns “cursor position for left cursor key" and

"cursor position for right cursor key" in the peripheral

position information whose construction is shown in Fig.10B.

No data is written in columns "cursor position for up cursor

15 key" and "cursor position for down cursor key" of the same

peripheral position information since there is only twb items
("Yes" and "No") aligned in a row, as shown in Fig.lgB;

The highlight command fields of item information ml25

and ml26 respectively store the set register commands "SetReg

20 R1,1,+" and "SetReg R1l,-1,+" respectively for adding and

subtracting "1" to/from a wvalue stored in general-purpose

register Rl.

As the peripheral information in item information ml25

and ml26 is set above, the cursor moves between items "Yes" and

25 "No" with the operation of cursor keys by the user. When the

user performs a determination operation while the cursor stays
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PGC | nf or mat i on

ref erence
i ndi cat ed
ref erence

ref erence a?.

pi ece of

15 A piece of PGC information, as indicated by

a6 in Fig.12A includes PGC connection information as

by reference a9, a PGC command table as indicated by

a8, and a VOB address information table as indicated by
20 The PGC connection information specifies the

PGC information to which it bel ongs and the precedi ng and

succeedi ng pieceg of PGC jnformation.. The disk re od&giégn command.. "SetReg
0 . to

appar at us det er Mnedt®le ST pPBce™'H

VY o

accordi ng

t he PGC connect i n_li rﬁ,‘orirrr}aslgt#ﬁl.rbta%‘ ;ﬁ%:ésls&g?éfé‘?&m%? n ar%%%_) £8. oggcghgn"l"

of a piece of PEC’iMforna uction

appar at us conti nue h r k O. _ : . " "
a6 Ul ol 60 BEUER Tl e pmpose register R1; ifem (Ng,
addr ess i nf or maid g HeRy Kaes 1t he hecatiRact »1."0n the optical disk
where VOBs to be read for a sCene devel opnent are recorded. 5

The PGC command tabl e 3t;¢f.0% COROPROIImbebsNays JabvBRral vide®OphERk.rel ahede
to the VOB address information table. he

10

15

20

25

images "video 198," "video 201," "video 210," "video 220," and
"video 250" are displayed on the screen in order as indicated
by white arrows as video packs 198, 201, 210, 220, and 250 are
decoded in time series. The character in these imageé looks
sad in "video 198" and "video 201," and looks angry in "video
210," "wvideo 220," and "wvideo 250." The images (menus) of
sub-picture packs A-101 and A-125 are respectively superimposed
on the images of wvideo packs 201 and 250.

If item "Yes" is selected in both ménus of sub-picture
packs A-101 and A-125, the set register command "SetReg R1,1,+"
is executed twice, then the value stored in general—burpose
register R1 is "2." Suppose the reproduction of a series of
images as shown in Fig.l1l8 is completed with the wvalue in
register R1 unchanged, and the reproduction control changes
from the GOP level shown in Figs.19A and 19B to the route level
with the PGC information shown in Fig.l17. Then, the command
"CmpRegLink R1,2,=,PGC#5" in the post-processing command field
is executed and the disk reproduction apparatus judges that
general-purpose register R1 has "2" and branches to program
chain #5.

If item "Yes" is selected in the menu of sub-picture
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di sk ‘reproduction apparatus executes the conmmands witten in this

tabl e before and after reading a VOB according to the VOB addr ess

i nformation table. 10 (1.1.1.2.1.1) PGC Information C
VOB  address i nformati on Tabl e Fi g. 12B shows the
construction of the VOB address i nformati on table and the PGC
comand t abl e. As indicated by reference a7 in the draw ng,
VOB address 15 information table stores a plurality of pieces of VOB
addr ess packi drHati 3Rdt oNBe +’ép¢6’d%1%eo‘?réé’c‘i’fe\7@\%ﬁidr % FIRATYRE

indicated b f 9, iy Y/ yction, ti
offset for a SOBRBBAF: [ SRURASt PG h-doo o | EeBREE afd. L 7" e, SRFDEredr
| ogi cal bl ockg, in t V ' t hi | nf t t di "
repr oduct | on TRRAr abe Eaten SretSine 'sierdhprndtd Sl km oE £ 5,
| ogi cal bl ock ' . it t . .
Alogij?aVCBsO;r%u%%§%d§%l§é%%ror§%grtl§? c%ﬁggggna%%;l% :ﬂﬁa%/l ecgg OSP O\V&% i

addr ess gnforg%%[fg ﬁéecéhﬁiéeehnwEthth%bbﬁigegin P AR E uridhanged,

Fig.12B, the address information i$§ store in order of
VOB#2- VOB#4- VERE 6t NOBHS8productiod NCor¥EES1 @iénhges from the GOP level shown

* in Figs.19A and 19B to the route level with the PGC information
shown in Fig.l7. Then, the first command "CmpRegLink
R1,2,=,PGC#5" in the post-processing command field is executed

10 and the disk reproduction apparatus Jjudges that general-
purpose register R1 has "O" and branches to program chain #6.
If item "No" is selected in both menus of sub-picture
packs A-101 and A-125, the set register command "SetReg R1,-
1,+" is executed twice, then the wvalue stored in general-
15 purpose register R1 is "-2." Then, the third command "Link
PGC#7" is executed and the disk reproduction apparatus branches
to program chain #7.
As shown above, the responses by the user to the two
menus of Fig.20 can lead to branching to any of three program
20 chains. Here, it is supposed that the brénch target program
chains #5, #6, and #7 respectively correspond to three VOBs,
and .these VOBs respectively include images as shown in Fig.21.
The three images in Fig.21 are filmed shots showing three
patterns of action of the character. That means, one of these
25 images in Fig.21 is displayed. This is the result of the

responses to the two menus by the user and the multi-branch by
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reproduced in this order. Now, the relation between the VOB

address information table as shown in Fig.12B and the | ocations
where the VOBs are recorded is described with reference to Figs. 13
and 15. 5 Fig.13 shows the relation between the VOB address

I nformation table and the | ocations on the optical disk where t he
VOBs are recorded. Fig.1l5 shows the reproduction order of VOBs
according to the VOB address infornmation table. A's shown in
Fi g. 13, VOB#2the/Cppat-popressing eepfRsarihes kafgre 10 Se@éﬂﬁeéﬁ@@ndﬂﬁﬁge
shaded portions, nanely recording sections yl1l0]l, 103, and
y104. A pi ekl bhevestigsr &fs the shagagher, the §§€E|WP§§dtéé%%zﬂ%S/

end positions of the correspondi ng. . . recordin tion, anel
"START" and  TeRppRSes tqpihg GUetions ighr Ui CEPONS aBPEPaias ENRed and
t hrough the o |caldp ckughadapg in the ranges specified in the VOB
addr ess |nfor TR b ?5b|ng data in other ranges through the

optical OCKUD. 75" ey £l ViEals Lol PUMGEL:L B Or e oni o
reproduction @f+h the & s BH#éne VERES @f‘dtﬂ%dz%c‘?!éieraéngﬁgwhh%n

VOBs i ncluded 20 in a deo Title Set. .2.1.2) PGC

I nformation .pig P& Qﬂfﬂmndlhém&:curacy of arodh@ Rﬁ@cea&aﬁast ahhe, %
shown in Fig. 128 i ncl udes a pre-processi ng comand start address

poi nter, a podisplayed [Fo0CeasShagessarpndintagerdddr.essapobriehgly, groaimof
pres requifed to determine the action of the character in real time,
10 the user enjoys the virtual reality of feeling as if he/she is
the character itself.

Now, Figs.zo and 21 are explained from the viewpoint
of the story devélopment, In Fig.20, the expression of the
character in "video 198" and "video 201" gives one an

15 impression that the character has an important clue to the
case. By superimposing the menu of sub-picture pack A-101 on
"video 201," the title urges the user to determine whether to
ask the character to say the truth.

The character suddenly changes her attitude in "video

20 210" to "wvideo 250." The character gets upset and protests
against the character (user) in the menu of sub-picture A-
125. By superimposing this menu on "video 250," the title
intends to check the positiveness of the user in coming at the
truth.

25 If the user selects "Yes" in both menus in Fig.20, it

means that the user is positive in solving the problem. After
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;25 xprocessing commands and a group of post-processing commands. The
pre-processi ng command start address pointer specifies the

48 start position of the group of pre-processi ng commands
(all). The post-processi ng command start address pointer specifies
t he start position of the group of post-processing conmands (al2).

These conmands differ in the execution timng by the 5 di sk

execut od conSBal| 981 geberBiLaedngiorhenBegRRapieS, "the (f1 ot PROHGt por
execut od conBBBAFATER, BEAPERSs [E prooran SRR B S SRR PP RCT REORRESAPe
hove e exBELPERRZPRnCHGLS 3 dnt iy PRk, LnebB RIS AT A8 ot pbBaddn,
and the post Tﬂéogﬁééb%gage 1ind LR ﬂto%&eaé?xag%g%ﬁ‘ioné%%h&@d by, the

repr oduction o according to the nfornation as Shown

in Fig 85 pogitiveness GRELIRE CIOMARAS QR bedielone whiR 4AbGEense

to 15 Fig. 11 can be set as the pre-'processing commands or the post-
processi ng cegpeBdgheFRhogsanple, if the set regi ster commands

"SetReg R1,1," "SetReg R2,2," and "SetReg R3, 3," respectively
If the user selects "No" in both menus in Fig.20, it
means that the user is negative in solving the problem. After
"No" is determined in the second menu, the disk reproduction
10 apparatus branches to program chain 7 by the post-processing
of program chain 3 and the lower image in Fig.21 is displayed.
The lower image indicates that the character, amazed at the
negativeness of the character (user), starts leaving the place.
If the user selects "Yes" in the first menu and "No" in
15 the second menu, or vice versa, in Fig.20, it means that the
user is indefinite in solving the problem. After an item is
determined in the second menu, the disk reproduction apparatus
branches to program chain 6 by the post-processing of program
chain 3 and the middle image in Fig.21 is displayed. The
20 middle image indicates that the character, looking at the
ambiguous attitude of the character (user), begins to distrust
him.
Now, the use of the highlight command field and the
post-processing in branching is considered in comparison.

25 In Application Example 1, the set register command

"SetReg" written in management information packs P10l and P125
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specifying I medi ate values "1," "2," and "3" and general - pur pose
registers Rl, R2, and R3 are witten in the pre- 20 processi ng conmand

field, these commands are executed by the di sk reproduction
apparatus before VOBs are reproduced according to the PGC

i nformation. Then, the registers Rl, R2, and R3 respectively store
different initial values, "1," "2," and "3." 25 | f random
nunber generation comand "Random R1,4" speci fyi ng i nmedi ate val ue

"4" and genera?eﬁrﬁo%%ié’f‘ela general-purpose register, and the pogf-
{0 sk 1 opr oductRTIP G e e 6P L8, HRRGRTRRFLOR SPParaus, iy feanf
ogi stor RL baihrs W S e AT | Honavs MY 6 SR, BRANCH
information. oommanas in fA) SiﬁBﬁﬁ{lﬁﬁ?‘g%@@QPﬁg%éﬁéebfasvérg'@#ro o304

post - pr ocessi ng comran conmands are execu

after alls sotidify VB Ao AHP IR 365 HlcY TR o8 RIOEH HERITRHRN

In "detective story ‘gane, SET c can be use _
Example 2, the disk reproduction apparatus can branch from
"yideo 201" to any of three program chains shown in.Fig.Zl.
<Application Example 2>
item 1 ... "keep asking the question"
10 item 2 ... "stop asking the question”

item 3 ... "difficult to decide"”

highlight command field of item information #1 ... Link

PGC#5
highlight command field of item information #2 ... Link

15 PGC#6
highlight command field of item information #3 ... Link

PGC#7
When the commands set as above are executed, "video
201" switches to any of the images shown in Fig.21. This
20 change may be guick but may be too quick. This makes a sharp

contrast to Application Example 1. In application Example 1,
the change in the action and face of the character is regarded
as important, and the current scene changes after all the
images in the scene have been reproduced. As a result, if the
25 title creator qoes not want a sudden change in scene

development with program chains, he/she can temporarily store
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10 ‘as flags indicating which scenes have al ready been seen by the

user. For exanple, suppose the gane has a certain scene which shoul d
be watched at | east once by the user in relation to the story

devel opnment. |If a pre-processing conmand in the PGC reproduci ng the
certain scene is a SET command which instructs 15 t he di sk reproduction
apparatus to store a value in a register prepared for a flag- t he
value is stored in the register each time the scene

reproduced. adtieps atpkeB ipha sFepe in a g%ﬁﬁEQERHWQRP%&mE?ﬁ%§§eFoand
det erm ne whet her the user, has reproduced the scene.

As the post - prckdsi ﬁecgﬁﬁ&u£9P¥9ﬁ? PBARAHAE &Pe Fandll 5Pt Erotder

N the SET Thi bec t d
The. post - pr oo RETTRRLORIBHY BY| BRE HAF TRAPCo010 SGHUIHAN ofd abhay SIS

to branch to a PGC ot er than a P ec. as the next PGC in the
PGC connecticn???ﬁ%é) eg?n%ﬁé§:p%59ﬁﬁe %glgéé%{ Fi g. 14 shows

vari ous NCH conmma

Lo ous B “ﬂf TR THENG, gE  the tifle | creator vents o

g LZP;E dt ion surﬁﬂ@%l‘@“u%@@" By"@NLAG: Ag PsLeRENRl i SPEF] HEAHRS dh allow
the disk reproduction apparatus to branch to another program
chain as soon as the user selects an option in a menu.
Watching a scene totally different from the previous scene, the

10 user is expected to be astonished.

Note that branching with the use of highlight commands
means that an item selectihg operation always leads to one kind
of branching, namely, one-to-one relation. Though the user may
be surprised at the sudden scene changes at first, soon he/she

15 will be accustomed to the branches. Therefore, it is desired
to mix the branching with highlight commands and the branching
with the post-processing. However, in branching to the PGC
information as in selecting a course from a menu, branching
with the highlight commands is desirable because the speed is

20 important. On the contrary, if the title creator intends to
show each scene fully to the user, as in a dramatic scene
development, it is desirable to insert a menu at every two to
three seconds, as in Application example 1, and accumulate the
responses to the menus and branch to another scene at the end

25 of the current scene according to the accumulated values.

(1.1.2) Logical Construction ... Video Manager
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‘the command. |f executed, the command "Link" instructs the di sk
reproducti on apparatus to stop reproduci ng VOBs by the 5 current PGC

i nformati on and start reproducing VOBs by the PGC i nformation
specified in the command "Link." The conmand "Link" is mainly
witten as the highlight command and is used to instruct the disk
reproducti on apparatus to branch to the reproduction corresponding

to the menu itemselected and. 10 determ_.ned b

Note that when a pi &6& HﬂdPGEM?ﬁPH?ﬁaFPGHUﬁ§SsMF%@ﬁeﬁbJeCtS (YBBénBPﬁthe
pi ece of PGC informatiqn executlng ? BRANCH g, ]
hi ghl i ght coRfREFSEnF R P R@gePﬁBtp g Ormatlon'p?BgeEE?nﬁoﬁﬁﬁﬁﬁﬁ 1P8 #Bt
execut ed. Thi

o Rt or RPERS FEGuRS'de Wi B oY RRaRRORL IO Va0, T IRl VERCBle BhEe
T e Mo Va8 EoHbhAler 0Pt s fidn hd O QAR Y1deo TiediBEE FATERAE

"Link" and a Set regrs conman the commano

performg an QREr afidyy SMSHaQérSHQStéﬁé’g’ifahz?éh 18ddind %1@5@ ﬁépﬁxr actirpg

using a value stored Iin a register, hen al |l ows the di sk
reproducti onyappaeahdsut prbvaael hOldst of alDr@ﬂéaﬁlﬁhésnlﬁ@Eﬁdédeﬂnlﬂhéhe

command, as in branch comuand "Li nk #n. The command
" Set RegLi nk" opsigkiodiBknky tRet 8Reausdb cahi gblégbtosenseod. th&oList.
exanple, in "detective story game," . suppose a nenu i s di splayed

urgi ng the uske tvoldstcmEme is displayed on the screen after amloptical

disk is loaded in the disk reproduction apparatus and the

10 optical pickup moves from the volume management area to the
volume area.

There are following differences between the Video

Manager and the Video Title Set. First, while the VOB of the

Video Title Set includes video packs, audio packs, sub-picture

15 packs, and a management information pack as shown in Fig.6, the

VOB of the Video Manager includes the same kinds of packs for

a menu. Secondly, while the BRANCH commands written in the PGC

information and the Highlight Information of the Video Title

Set specify branch targets which do not exceed the Video Title

20 Set itself, the BRANCH commands of the Video Manager can

specify any of a plurality of titles included in a plurality

of Video Title Sets as a branch target. Fig.32 shows the

construction of the Video Manager. As shown in the drawing,

the Video Manager includes menu program chain management

25 information, a title search pointer table, and a menu video

object.
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‘whet her to let the detective exanine glasses or a pen by selecting a

‘corresponding itemin the menu. Here, the command " Set RegLi nk" set
as a highlight command instructs the disk reproducti on apparatus to
store a value in a register prepared 5 for a flag and branch to a scene
corresponding to the determ ned item The command
"CnpRegLi nk" shown in Fig.14 is a branch command "Li nk" specifying
certain conditions and includes a reglster nunber field, an

i medi ate val ue fi el PRPEgELIdeQPPISFRiH 2 YOB spRFLabized iigh theereluggy

b h field f i f d mb
Fi el o speci 1 MR © = ifencrtp g oetAed PETERT slvﬁﬁaéggﬁgbvaﬁa ue
field speC|f|es e which i ared e of g
speci f16q  pack zor rhe" Yollmy sich Coff BT padeprl cEh et st 08 opagticn

15 conditlg@ﬁé%BFkgéﬁk%ﬁéggg?%&%régﬁcéfg )§5E54 1ng‘§ QﬁE?%elQ%%&bn gnd_

">" (greater equa

or equaly . ghe.GomRAGAldons,dhe,disk {ﬁaragaetlormg 33 lépeﬁéawau;ng
j udge whet her the val ue stored In a general - purpose register

speci fied i ngche AIFpYeddidthel serdedld THE menu video object includes

a plurality of items. The items represent titles such as
"beginner” and "intermediate" of "detective story game." A
title is specified when the user determines an item in the
10 menu. The management information pack in the VOB includes as
many pieces of Highlight Information as the titles in the
optical disk as shown in Fig.33. The highlight commané field
of each peace of Highlight Information includes the command
"TitlePlay" specifying a Video Title Set or a title‘as the
15 branch target.

The menu program chain management information is PGC
information specialized in the volume menu. The menu program
chain management information stores a recording section of the
menu video object which is first read by the disk reproduction

20 apparatus. The menu program chain management information is
read by the disk reproduction apparatus after an optical disk
is loaded in the disk reproduction apparafus and the optical
pickup moves from the wvolume management area to the volume
area., Then, the volume menu is displayed on the screen.

25 The title search pointer table is an index used to

identify the Video Title Set and the title number of a title.
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20 value specified in the imediate value field neet the condition
specified in the branch condition field. |If neet, the disk

reproducti on apparatus changes the PGC i nformation to the one

speci fied and continues the reproduction. I f used as the
post - processi ng conmand, the conmand 25 "CnpRegLi nk" can instruct the
di sk reproduction apparatus to branch to a PGC other than a PGC

specified as the next PCC i 52
the PGC connection i df%rlﬁatqmlé’se a’%é’?%lql‘s"i:&epé'%’ﬁtéoq fpparatus

"det ective stor ane ose fla ndi catin et t,
scene has been gegn ip §&F £8%st 5 P9 éb%gh ixé$§§FbPrelﬁe§ﬁ§1$F§g

i ndi cates "no

namel y. & def M G5 esrkﬁé{e 12 1S Bawig, S REETRA RS TRR pgStRaRces

conbi nation o

The command
field. T

fﬂ rfﬁll :ﬁi%% 7 Ile TV Elonl'it&:%r ) d%\ﬁ l Q%%@e %%ﬂ%lﬁ@:n@?b

rHcl udes

tithe numbgs, is Puc?%rj Qe biﬁ&%‘%uct | 1 (Hlslg-(&rlvté"‘int 'whll%h Ehe

command "Pl ayTitle" inst

d|s repr apparatus to start

reproduci ng t hgdiiddie SRECIddrL b bdth®Hridug® the slot on the front side.

10

15

20

25

Remote control receiving unit 92, also set on tha front
side of the DVD player, includes a light receiving device which
receives infrared rays sent from the remote controller.
Responding to an infrared ray from the remote controller by a
user operation, remote control receiving unit 92 outputs an
interrupt signal indicating that a key signal has been
received.

On the rear side of the DVD player, video output
terminal and audio output terminal are set. Through AV cords
connected to the terminals, image signals reproduced by the DVD
player can be output to TV monitor 2. The user can enjoy the
images reproduced by the DVD player on a large-size TV such as
33-inch or 35-inch TV. As understood from the above
description, DVD player 1 in the present embodiment is intended
to be used as a household appliance connected to TV monitor 2,
not connected to a personal computer and the like.

Remote controller 91 outputs infrared rays as codes
when key pads with springs under them set on the controller
are pressed by the user. Fig.23 shows the operation panel on

remote controller 91. POWER key is pressed to turn on/off the
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‘nunber. The command is nmainly used for a title nenu which urges the
user to select atitle to be reproduced. Not e that when the
di sk reproduction apparatus executes 15 the pre-/post-processing of
the PGC information, it 1is expressed as "a program chain
perfornms the pre-/post- processing.” Al so, the reproduction contro
of the VOBs according to the PGC information including the pre-/post

| accor C in i ncl ud

Pover - 0 CBBFLas T MR REvi A8 PERFBRlorP o Lot bV ek e it o
hi d wi < k bed ' f .

i or et on SRR e RGaer A8 a0 REREPIGBaeq I pitoren ohatn, e

with the ”Hng%‘;{?gé%% &8 Eakbﬁnap%‘égt%f:\s’gﬁinfﬂlgirpré‘“f m 23z ﬁbi‘r gehsstange

selected thr urality of nmenu | 'aye I'n each scene.
53 _ songs. THPRIH/ WON FEMIdhtl Bursor keys are Tsedl £o5keaRCC
I nformati on #3 havi ng the "sane construction aS that as shown in

Fir g. 1281-:5 r HaeVitfem R&Cthe menul NENITR kg #3 H86d did RN GAN LRI Ritddne
IToHp o P e-i*t:em. An item including a cursor is displayed with the
selection color; an item determined by ENTER key is displayed
with the determination color. The remote controller also
includes keys such as PLAYBACK, STOP, PAUSE, FORWARD BIND, and
10 BACKWARD BIND which are generally set in AV players.

(2.2) Construction Element of the Disk Reproduction
Apparatus N

Fig.24 is a block diagram showing the construction of
the DVD player used in the present embodiment. The DVD.player

15 includes optical disk drive 16, optical pickup 82, optical
disk drive controlling unit 83, signal processing unit‘84, AV
decoding unit 85, remote control receiving unit 92, and system
controlling unit 93. AV decoding unit 85 comprises signal
separating unit 86, video decoder 87, sub-picture decoder 88,

20 audio decoder 89, and pictﬁre mixing unit 90.

Optical disk drive 16 comprises a board on which an
optical disk is placed and spindle motor 81 for rotating the
set optical disk. The board moves in and out of the cubic
space by means of an eject mechanism which is not shown in the

25 drawing. The user places an optical disk on the board ejected

outside the DVD player. Then, the board moves into the DVD
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3 proce55|ng commands (all), the 'group of post-processing

conmands (al2), and VOB address infornmation table fromthose of PGC
information #3 of Fig.12B. That is, in Fig.17, the VOB addr ess

i nformati on table has the recording section of VOB#3. The
pre-processing command field has the set register coonmand 10 " Set Reg
R1, 0" for substituting i medi ate value "0" for general - pur pose
regi ster RL. The group of post-processi ng conmands (al2) are the
BRANCH commandslageshanding-itde PRiHicat up a pr ogr am chai n

mul ti-branch. The program chai.n myl ti-branc | fferen
program chai ns as bré%b"r?‘qaa}r&é'lsi‘ HRL¥R ‘é?’étrﬁ%lln%elfrgﬁ'?n é‘% Riigal

E_?,ezf‘)”‘éb%?”ﬁa%%%% "Sha PPrEPaL disk drive 16 pos@m%ce@‘*ﬁégté‘%%ﬁd
field "R, 2, 1. nd'sgnaetc%.f&fally,t h@é}:igglc% ddéf@egeéﬂ\lt&%liilllggcg)unlt 83

general purpose regl ter ores va

| ndi cat eg; thaty £8r sheddec TRO'EBM ChAl t fied
In commfljd "Cer eg |nk 1m8 o Scé:6 vvrdlot%tdg'rrl&gn nﬁ %séeggrlllds%)g\?vl e
"R1, 0, i ndigyat gy Lhah Idoﬂt"rqug@d dm&hee moves 06PEL8L1PWIRASD 82 by
reglster Rl stores value "O" I ndi cates that the branch
target Is progfo%mmailmg#&he Zﬁ_z:tuator of Tﬁ@eCpﬂdS]axli)ﬁ, "thek RECEr apeoiiees
program chai n #7 as the branch target.

54 track is detected by servo control, waits for a desired

physical sector and reads signals continuously starting from
10 desired position.

Signal processing unit 84 converts the signals read
through optical pickup 82 intq digital data by processing the
signals with amplification, waveform shaping, conversion to
binary, demodulation, error correction, etc., then stores the

15 processed data in buffer memory 94 (described later) in-system
controlling unit 93 in units of logical blocks.

AV decoding unit 85 converts VOBs of digital data into
the video signals and audio signals.

Signal separating unit 86 receives the digital data

20 transferred from the buffer memory in units of logical blocks
{packets), and classifies +the data into the management
information data, moving picture data, sub~-picture data, and
audio data by identifying the stream ID and sub-stream ID of
each packet. Signal separating unit 86 outputs the moving

25 picture data to video decoder 87. Signal separating unit 86

outputs the management information pack to system controlling
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The three commands set the follow ng reproduction control: if
register RL stores "2, " branch to program chain #5; if register Rl
stores "0, " branch to program chain #6; ot herwi se, branch to.
program chai n #7. 5 Fig.18 shows noving picture materi al s,
sub-picture -materials, and managenent information packs included in
VOB#3, I mges to be displayed on the screen, and at what timng the

i mages are displayed, The VOB#3 shownp.i.n Fi3518 gas the sa
construction a¥ihedYoB HIOWP COPREQ1 Ing YL kP RRD nnejgnumber for

VOBU#100, VOBU#101, VOBL£102, . VOBUH99 i ncl udes. Vi« . 197
and 198.  VOBEEYT 0°?2§?%c?e‘%l£\ﬂ Be&epitis® ég&é%ucf'e‘%\é%ld&% R‘aa%lé\s‘?éﬁtﬁ#f&mgnal
i ncl udes vid Vi S

| mage vio7 by SHStREAP AR e, V' BIBeRAr teditrdting, unti BRI he
199, 200 ... aua%8 agtanset efe éﬁ?cibﬁedléhanﬁéir@épé’un@iagdé@@&? 8Y; sub-

dotted |line arrows. mages v197 and v198 are i mges of video

packs 197s5and picturel3@tan@fuded ighadBUARD chdtindl i o tHgoI91 rkBléeoder

the first VOBU (VOB#1). Simlarly, inmges v199 and v200 are inmages
of vi deggpactBe 1983 26 hrt) Gubiglivdrad maveBWUal@0ofWbthbri shahgeldlare
100t h VOBU fromthe first VOBU. | mage v197 of video pack 197
shows a still dfmgerded.

{2.2.1) Construction Element of the Disk Reproduction

Apparatus ... Construction of Signal Separating Unit 86

10 Fig.25 is a block diagram showing the construcfion of
signal separating unit 86. As shown in the drawing, signal
separating unit 86 comprises MPEG decoder 120, sub-~
picture/audio separating unit 121, sub-picture selecting unit
122, and audio selecting unit 123.

15 MPEG decoder 120 determines +the +types of packs
transferred from the buffer memory by checking the stream IDs,
and outputs the packets as follows: if the stream ID is "1110
0000, " MPEG decoder 120 outputs ‘the packet to video decoder
87; "1011 1101," to sub-picture/audio separating unit 121;

20 "1011 1111, " to system controlling unit 93.

Sub-picture/audio separating unit 121 outputs the
packets input from MPEG decoder 120 to sub-picture selecting
unit 122 if theilr sub-stream ID is "001l* **%%; +to audio
selecting unit 123 if "iOlO O*%% " Asg a result, each the sub-

25 picture data and audio data is output to any of sub-picture

selecting unit 122 and audio selecting unit 123.
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v eproduced froman |-picture anmong |-pictures, B-pictures, and

‘P-pictures stored in video pack 197. In the drawi ng, a VOBU
i ncl udes two i mages. However, 25 note that a VOBU in actual opti-cal

di sks includes about 10- 15 imges of [|-pictures, P- pi ct ures,
and B-pictures, 55

correspondi ng to about 0.5 seconds of reproduction tine.

| mage 201 of the 10lst VQBU stands on a line of tine axis. tll.

Paral l el to image 2@HP-Ristare Fedgeting wrd tddd outputs jthg,gubspjcture
"managenent informati pack P1Q1" stand on the.s 5 line.  "SP.

A 101 sub- pi A St el ipreals ROMERE PREGATSED PY SYSHRR PORIFE AL
| ncl uded in thet?%%fiégB uéEEf%%%?é?daﬁaﬁége%s and d&gééfgg'féﬁBstt of

"Nhnagenentiqﬁﬁn on pa I NC I'n’"t he sane

(VOBUELOL) as.nd dep Rack20lalsa | SusbOced kA A OU f udlpsMire mbierdbil

repr oduct i on appar at en video pa mage

250 of tghe 1254h" MBHhstands QRaa g | ??90frési.§3‘qtive:gy 2rb315h2. arRer #klont 0

I mage 250, "SP A-125 sub-picture sti | mage™ and” " managenent

i nformation pageiRhzs. St amb®h e Sdnel A ikl Mpeciiidl,123upubibicalrdr €
still inmage" is a nenu i nmage of
selecting unit 122 outputs the sub-picture data of channel A
to sub-picture decoder 88, and sub-picture decoder 88 decodes
only English subtitles.

10 Audio selecting unit 123 outputs the audio data of the
channel number specified by system controlling unit 93 té audio
decoder 89, and discards the rest of the audio data. Suppose,
in Fig.6, audio materials for channels A, B, and C are
respectively English, French, and Japanese. Then, if channel

15 A is specified, audio selecting unit 123 outputs the audio data
of channel A to audio decoder 89, and audio decoder 89 decodes
only English audio data.

Video decoder 87 décodes and extends the moving picture
data sent from signal separating unit 86 and outputs the data

20 to picture mixing unit 90 as digital video signals.

Sub-picture decoder 88 decodes and extends the sub-
picture data sent from signal separating unit 86 if the sub-
picture data is 1image data compressed with run length
compression, and outputs the sub-picture data to picture mixing

25 unit 90 in the same format as video signals. Here, the color

palette of the image data can be changed by an instruction from
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15 ‘sub-picture A-125 included in the same VOBU (VOBU#125) as video

pack 250 is. "Managenent information pack P125," included in
t he sane VOBU (VOBU#125) as video pack 250 is, is stored in a buffer
of the di sk reproduction apparatus when video pack 250 i s decoded.
20 A VOB has a | ot of sub-picture packs other than the sub-

pi cture packs as shown in the drawi ng. Most of them are used forh

di spl ayi ng sub-tifles. The re not t he ramnn , S|nc t he
are not d|rectF¥S%8Wa988tfél?ﬁ8grEBF%dggglo% 1¥ the, regeetrrts
gﬁb pi cture pa%g i?@%é gﬁgj%g%aggﬁéggg%%fgﬂ%ng%%ge% o usggdmoves the
56 | f{ EdmO! Skoh®RbedY anpaL ALS
In the ﬁ‘éﬁ?‘r”fr %&%?%%Pde%}%‘%]h% cfn%vm%l gt% le,:ﬁagetj ﬁ S:lgjbq'%al cture paci

A-101
IS SUperéﬁﬁﬂﬁﬁthPeaHebBESP o8 fbg@ﬂ?ﬂ?ﬁe Fﬂéﬁﬁ%éﬁlgﬁi%Fte (or change

upper-left side of the draw ng, content
I nformatign i ngheded1bp ) BRAGABERnaRf @LARLI OrHIack RMYu®n for cﬁé}&)g‘\.{hg

in Iayers Broken-line arrows indicate that item "Yes"
color is output based on the item color number recorded in the
Highlight Information. According to the instruction, the item
changes its color to the selection color or the determination
color. The selection color indicates the position of the
10 cursor.

The description of the construction of DVD decoder 1
continues with reference to Fig.24. Audio decoder 89 decodes
and extends the audio data sent from signal separating unit
86, and outputs digital audio signals. |

15 Picture mixing unit 90 outputs picture signals after
mixing +the outputs frbm video decoder 87 and sub—éicture
decoder 88 ac¢ording to the ratio specified by system
controlling unit 93. The mixture ratio is determined based on
the. contrast described in the item color information in the

20 Highlight Information. The mixture ration can be changed per
GOP. The picture signals are converted to NTSC (National
Television System Committee) Video Signals.

(2.2.2) Construction Element of the Disk Reproduction
Apparatus ... Construction of System Controlling Unit 93

25 System controlling unit 93 controls entire DVD player

1, and is constructed as shown in Fig.26. System controlling
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3
'and item "No" in the sub-picture respectively correspond to Item
I nformati on nl01l and nl02. Each iteminformation has the

construction as shown in Fig.10B. 10 "I'tem "No"" written under
"end coordinate Y2" in item I nformati on nlOl i ndicates that an
Identifier of item"No" is witten in columms "cursor positLon for
| eft cursor key" and "cursor position for right cursor key" in the
peri pher al osition information mhose construction is shown in

P g 10B. 15 Uni 9&@9%1% DREoF (MEBPEHLL » SRR (PEOTRLGE Backor
key" and " f f t

peri pheral  pdUtisein 35 SPReRRs BrateEeRE 167 sdinir i iRasR reotster sok,.
and "No") aI I@ﬁe lCnlgf a'{:i@?j;]ﬂi’%f %1F| Hiégf‘i?hF Inf rmat:ﬁalbéi te% C§ o

written under "en coor orna I'on

t hat an |dentail{4 q:rUIchIL?&{? \g_qﬁ,'_' ériénory 33. witten |_n g:ol ums pursor

position for t curso cursor position for right cursor

key” inghe peri pher}ﬁx’tbedded :Fk?éééé&f‘ 067 QRERLEAE WQ&M CONSLbYR! dhory
shown in Fig.10B dpta is witten in colums "cursor position for

up cursor 2%4ng kaewpmnd THéJrczw iPRIIde@N of ¢bteBMAICUnS el fheY seglichite alake
peri pheral position information since there is only two itens
57 fetching SET commands and BRANCH commands from Highlight
Information buffer 32, a command buffer for-storing the fetched
SET commands and BRANCH commands, a decoding unit for decoding
10 operation codes and operands stored in the command buffer, a
calculator for performing operations specified in'the.opération
codes by using the values‘stored in general-purpose registers
and immediate wvalues stored in the instruction buffer, and
buses for transferring the operation results and immediate
15 values specified in operands to general-purpose registers.
Buffer memory 94 stores data which has been processed
with amplification, waveform shaping, conversion to binary,
demodulation, error correction, etc. From buffer memory 94,
system controlling unit 93 transfers the Video Title Set
20 management information to another buffer which is not shown in
the drawing; VOBs to signal separating unit 86 in units of
packs. Signal separating unit 86 sends back the manégement
information pack to system controlling unit 93.
Management information pack buffer 95 stores the

25 management information pack sent back from signal separating

unit 86.
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(" Yes" and " No") aligned in a row, as shown in Fig.19A The

hi ghl i ght conmand fields of iteminformation niOl and mL02
respectively store the set register commands " Set Reg R1,1, +" and
"SetReg R1,-1,+" respectively for adding and 5 subtracting "1" to/from
a value stored in general -purpose regi ster RI1. As the
peripheral information in iteminformation nl0l and nl02 is set

above, the cursor noves, b en itens "Yes" and "No" wi.th the .
operation of cursor k%’%e‘g@evﬁt%r%eﬁs.m\?\vﬁ lﬂ?re}:ruﬁfs W%”f‘bﬁ%&fma‘t"om
determ nati on i | S , , (I "Yes!”

sub-pi i ur e AR A TOE fﬁ@n%g‘tn% Wigipde B :‘lﬁi‘,lfgbtafﬁs#?@a%%?h SHientr
reproduction agpar 04 . _ ,

gener al - pur pose reﬁ%@?ﬁ%ggg; ??%%?qthgre& ih ﬁéé%nggg%"%%t é@gﬁifﬁLpﬁﬁﬁﬁf

subtract "1." 34%¢ referrinG 9ol9BBiPWndilavisRy QduRkhea o 980 Wl 3 AR

and sub- pi cture pack “A- 125 and managenent i nfornati on pack

stored inga bujderufitt hendl skidprpedhs! ias1agBar ainisthd NhifBlight general
upper-right side of the drawing, an i mage of sub-picture pack A-125
| S super i nposethfrmdtidmgin Othe/ | sitsrdh akarddgbmdnt tireforihtispnedcik ef t side
of the drawing, contents of the Highlight I nformation included in
managenent i nf or mat i GGenpackl Rhpase registeghowet n 97ay dmnsluiesk e genaral -
arrows indicate 'that item"Yes" and item "No" in the sub-picture

respectivel y aurpegmneegister andigeneral opwapdse bhiRsrawhieh?eanEdeh usesin
i nformati on has the
by the software title creator.
10 PGC information buffer 31 stores the PGC information
currently selected.
Highlight Information buffer 32 is a buffer whose area
is divided into a plurality of small areas. Highlight
Information buffer 32 stores the Highligﬁt Information with
15 the format shown in Fig.l0B. Embedded processor 96 reads the
cursor position, selection color, determination color, and
highlight command from Highlight Information buffer 32. The
Highlight Information stored in Highlight Information buffer
32 is overwritten by the Highlight Information stored in
20 management information pack buffer 95 according to the
instruction by embedded processor 96. That is, only the
Highlight Information necessary for the section currently
reproduced by the system stream 1is stored in Highlight
Information buffer 32 though a ~considerable number of

25 management information packs are interleaved in the system

stream.
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25 construction as shown in Fig.10B. "I'tem "No"" written

under "end coordinate Y2" in item 58

i nformati on nml25 indicates that an identifier of item"No" is

witten in columms "cursor position for left cursor key" and "cursor
position for right cursor key" in the. peripheral position

I nformati on whose construction is shown in Fig.10B. 5 No data is

witten in colums "cursor position for up cursor ke¥" and "cursor
posi tion for down cursERTRRY'PIFLEIRN Mgwory 33 stgrpsphbeal teBsrler of the
information singce there is only tw itens "Yes.) and " No" | gned.
in arow as shbif®i ﬁ%'%.&msor stays. Curgg p%:étlowlﬁl?%#%éd’er‘ﬁutm
"end coordinate,Y4" in jitem., 10 i.nformati.gn 26, 1 ndi cat t ,
identifier of itenfRgedh SEstem regl\ﬁr‘?etr{ggnlugnngﬂél %hrréﬁgs}lq%gr%ger ‘{pf}gés"f"tar%% Force

eft cursor keyi ¢ not direGH{9ePOebd! 08 Ll Sellnf WiPinkedn. | N Lhe

peri pher al positTiron TNTor ose con Ion 1S S I n

D™ 18 ey e PO DU LR S0 16T U RS dfzective
peripheral positieflei Rh@ibaa OBGE! RRUE! Cati@iONchanieli { EABdio sub-stream
number ), and sub-picture channel (sub-picture sub~stream

number ).
(2.3.1) Operation of System Controlling Unit 93 (General

10 Operation)

Now, the operation of DVD player 1 is described with
reference to Figs.27A and 27B. Figs.27A and 27B show a
flowchart showing the process steps of system controlling unit
93.

i5 For inserting an optical disk, the user presées the
eject button on the front side of DVD player 1 and places the
optical disk on the ejected board. Then, the board, with the
optical disk on itself, moves into the DVD player ahd the
optical disk loads into the DVD player.

20 At step 121, system controlling unit 93 is in a wait
state judging whether an optical disk has been inserted. On
receiving notification from an optical sensor that an optical
disk has been insertéd, system controlling unit 93 controls
optical disk drive controlling unit 83 and signal processing

25 unit 84 so that the rotation of the disk is controlled while

optical pickup 82 is placed in the lead-in area. The disk
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("Yes" and "No") aligned in a row, as shown in Fig. 19B. The
hi ghl i ght conmand fields of iteminformation nl25 and nl26
respectively store the set regi ster commands "Set Reg 20 R1,1, +" and
"SetReg R1,-1,+" respectively for adding and ~ subtracting "1"
to/froma value stored in general - purpose regi ster RI1.

As the peripheral information in iteminformation nil25 and nl26 is

set above, the cursqr nobves between jte "Yes" ,an 25 "No".with the .
operation of cEPé:@rtllf’é’y§%yS1f%é"yf’s@?cj.i Wﬁ%ﬁ PHElcag pigkyp p#é(r) ol n%fﬁceg in
5o o O WY heGR- I e U TR doraar altostRkARRS  the
59 e s" b- tdrepack A-125,°°C nd ’

" Set Reg J, "] ctes, t S r ctyi _appa S i
to the val ue st°§r elé:alin %2%%‘? I-l%ur]g%s’%ar?gfiros e?ﬂgl;leﬁbe%%!\%?%g Q! the
command " Set Reg:j] inferbnde? a?@tt{rr@tvc;l]urﬁe ma%ar%ement, arda 9 €0r888YS Then,
|nag§s"of several video packs. ) hese . I mages "video 198, vi deo
201," "vi ¢e0 2HhcordiHydad 24 "ir¥¥kmation réddefrarOtndr fotune! AuRdgRent

the screen in order as’indicated by white arrows as video packs 198,

201, 210, 220, a3e@,290vadeo Manager is read (step 122). System controlling

unit 93 calculates the address of the program chain of the

volume menu by referring to the menu program chain manégement

information in the Video Manager, then reproduces the program

10 chain and stores it in PGC information buffer 31. Then, system

controlling unit 93 refers to the PGC information stored in the

buffer and recognizes the'VOB to be reproduced and calculates

its addresé. System controlliﬁg unit 93 outputs control

signals to optical disk drive controlling unit 83 and signal

15 processing unit 84. Then the VOB is fetched from the optical

disk and reproduced, displaying the volume menu as shown in
Fig.33 on TV monitor 2 (step 123).

If the user selects an item in the menu and performs

the determination operation for the item, system contfolling

20 unit 93 executes the command "PlayTitle" specifying the title

number which is set as a highlight command corresponding to the

title (step 125). The operation of system controlling unit 93

in item selection/determination is described in detail in the

succeeding section.
25 The command "PlayTitle" instructs system controlling

unit 93 to refer to the title search pointer table of the Video
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< decoded in tine series. The character in these i mges |ooks 10 sad in

"video 198" and "video 201," and | ooks angry in "video 210," "video
220," and "video 250." The i mages (nenus) of sub- pi cture packs
A-101 and A-125 are respectively superinposed on the i mges of video
packs 201 and 250. If item"Yes" is selected in both nmenus of
sub-picture 15 packs A-101 and A-125, the set register command "Set Reg
R1, 1, +" i s executed twice, then_the value stored in 9eneral pur.pose
register RL M%na@er tappederriae: dhadlitdednTdtle St Vi thré’p

- shc in F np) d h th I
unchanged,  aEt w@aﬁ% ERpSn Sntbontaadnynit 3R RE CEoTER
$h°““ |n_F| 21 19Ai 1%5%%8a#h§15£uérlg% ongrolllngnhgh%h%3pgﬁg signal

|nfornat|on

R1, 2, ﬁgﬁyqﬁg fiis ‘ﬁé&éﬁ% d
the d| sk re odég% appara %:e?cf[g}kés t hat Vl%e%ggr%grlael pur pose reglrg?er

Rl has g 2" qu$¥ﬁg¥45§ L® RO @R erPined CORHBo#itle, and fetchbk M
"Yes" |s selected in the nenu of sub-picture

?g ster Video TithQeCksétlQUh@andtiMde | SedrdR5 pdintdrcetudlea, ot hetsiad
) information (step 126).

System controlling unit 93 determines the PGC

information of the first program chain in the title by

10 referring to the fetched Video Title Set unit title search

pointer table. Then, system controlling unit 93 outputs

control signals to optical disk drive controlling unit 83 and

signal processing unit 84, reproduces the determined PGC

information, and stores the information in PGC information

15 buffer 31. The PGC information of +the wvolume menu is

overwritten by the PGC information. System controlling unit

93 determines the video object to be reproduced and its address

by referring to the stored PGC information, outputs control

signals to optical disk drive controlling'unit 83 and.signal

20 processing unit 84, and reproduces the determined video object.

After this, system controlling unit 93 determines and

reproduces video objects in order according to the stofed PGC

information. System controlling unit 93 determines the next

PGC information by referring to the PGC connection information

25 of tbe current PGC information when it completes reproducing

the last video object specified in the current PGC information.
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cqnnands "SetReg R1,1,+1" and "SetReg R1,-1,+" are executed. Then,

the value stored in general -purpose register RLis "0." Suppose the
reproduction of a series of inages as shown in 5 Fig.18 is conpleted
with the value in register RL unchanged, and the reproduction

control changes fromthe GOP | evel shown in Figs.19A and 19B to the
route | evel vm'ththe PGCinformation showmn in Fig.17. Then, the
first comand " CrpRegLi nk PCC#5" in, the post-processin
command field |'§h%‘9<ec§¥§&eml(f’°nm]ﬁfég dPE‘Pctr oﬁﬁ%‘??ﬁﬁsaﬁ:&% aFHEr?Uggé’§c

chai noiec T tnsorndHLBYhd BlRS' 5%2?%%@% TR agPA Chen.E0 Gron O cne

sub-picture 1 the set register conmand " Set Reg
R1, - 1, repfé§ﬁ§§§§§ §&¥%§ fhen the value stored in general- 15

purpose register Rl isyjeg- thai”iﬁ}b %ge'xhhrflagog‘r‘i?é@ £t ’E%:Lectmg R (aio

I s executed and the dis reproductl ppar at us arniches O program

chain #7. 5 channel arf¥® & AL Fre f&}?ar{rréﬁp%ﬁﬁfgrbytﬂéﬂ@céysqrs Rt Réown
t wo menus of Fig.20 can lead to b?anchl ng to any of three program

20 chains. {ierihe idrdviingiPPesedatildd ¢h@nhe BNedY ) unNfidtaiPe channel
chai ns #5, #6, and #7 respectively correspond to three VOBs, and

t hese VOBs respssiedidd bynadhedaseingese asos8aWnN i gydten Aegisters (Th:et teibvome
images in Fig.21 are filmed shots showi ng three patterns of action
of the charact ein theatdnmemgs JoneWbént hbeevi@®o objewiydss inepFiogured,s system
di splayed. This is the result of the responses to the two nenus by
t he user and tr@mqllmganmitbQS refers to the system registers to determine

10 the effective channels and informs the channels to AV decoding
unit 85 by outputting the control signals. As a result, only
an effective audio channel and a sub-picture channel provides
data to be output together with the moving picture data.

Now, the navigation control operation is described. The

15 navigation control operation is the reproduction control
operation with route level and GQP level performed for each
program chain. ‘

(2.3.2.1) Operation Example 1 ... Reproduction Control
.with Route Level by System Controlling Unit 93 '

20 . The entry program chain of "detective story game"
corresponds to PGC information #3 as shown in Fig.17. The VOB
address information table of PGC information #3 specifies
VOB#3. The reproduction control with reference to Figs.17 and
18 has already been described. Now, the software control

25 performed by system controlling wunit 93 based on the

reproduction control is described as Operation Example 1, with
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61 ‘ t he post-processing as descri bed before. Seeing the

change in the action of the character, the user would feel his/her
responses to the questi.ons in two nmenus have influenced and ~changed
t he character. 5 Furthernore, the two nenus are respectively
synchroni zed with the changes in the face of the character as shown
I n Fig.20 with time accuracy of around 0.5 seconds and are e
di spl ayed for ecessar tlne eri Accordin bei ng require
to deternine t?ﬁééﬁﬁ??ﬁl éhﬁﬂ%ﬂﬂ¥ﬁ5|9fr§%ﬂsgﬁé%§l 10 the user
enjoys the virtual reglit of feeI| I f. _he/ she t he char acter
tsel Rl 1o SRR FYBHET NGOG

char act er i h 1 He S B rh% r%oéﬁga%%éﬁif‘? qﬂ%’gf’% e“’ierrﬁﬁé??.d&ﬁ’cﬁ?&t
the menu of SR urE Ar%fic% A1 g, grE®BGoR s BT TR STED
the user go defsrgi8ssWigoh8B1t On the ,ﬂ%%cm%tchﬁf apigra éo S@ltégpeléiurl@
repeated for each pre-processing command in the PGC command
table. At step 131, embedded processor 96 fetches a pre-pre-~
processing command by referfing to the pre-processing command
start address pointer. As shown in Fig.17, the pre-processing
10 command described in the pre-processing command field is a SET
command, "SetReg R1,0," immediate value "0" is transfefred to
general-purpose register R1.
After the pre-processing for program chain #3 completes,
the reproduction control with the GOP level is performed.
15 (2.3.2.2) <Operation Example 1> Reading and Decoding
of VOBs by System Controlling Unit 93
VOBs are read and decoded at steps 132-139. These steps
are repeated for each VOB corresponding to the VOB éddress
information described in the VOB address information table.
20 At step 133, the VOB address information of VOB#3 is
read from program chain buffer 31. In Fig.17, the VOB address
information is indicated by reference a305.
At step 134, a track corresponding to the logical block
to be read next is calculated based on the VOB data offset
25 written in the VOB address information. The track position

is informed to optical disk drive controlling unit 83, and
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The character suddenly changes her attitude in "video 20 210" to "video

250." The character gets upset and protests agai nst the character
(user) in the nenu of sub-picture A 125. By superinposing this
menu on "video 250, " the title i ntends to check the positiveness of.
the user in comng at the truth. 25 | f the user selects
"Yes" in both nenus in Fig.20, it nmeans that the user is positive in

solving the problem After . . 62 .

"Yes" is deternPREGCRA PREKYR Cbhaovady tot Hee fragording fldrtoposition. Then,
appar atus branches to_programchain 5 by the post-processin of
program chai n 3°§ﬁél°?l1redh%§é?r‘i‘f?a§é’nitﬁ ild.nﬂlgﬁléto{% [31%9@&.1:%‘10th tepgontrol
upper inmage indicates that the character, convinged by, the 5 .

posi ti veness of r?ﬁélﬁ‘ﬁar a&ttells( t':?é‘é’PF,sege&eﬁ§ &&ﬁ%aﬂigé@cﬁgt Riock #k ista he
she knows. read | f the user selects "No" in both nenus in Fig. 20,
It nmeans ?ﬁgtn?ﬁg‘user IS negative in solving the problem After

pon  SSBTones 1 PSR SAUCaER gl deslolSHEE 1Al cltican prop
moves to the start position of a VOB, as indicated by reference
v401 in Fig.13, even 1f the optical pickup is currently at a
remote Video Manager. At step 136, data recorded in iogical
block #k is read through the optical pickup and signal
10 processing unit 84.

Vvideo, audio, and sub-picture packs are read
sequentially under control of optical disk drive controlling
unit 83. Signal processing unit 84 converts the signals read
through optical pickup 82 into digital data by processing the

15 signals with amplification, waveform shaping, conver§ion to
binary, demodulation, error correction, etc., then stores the
processed data in buffer memory 94 in system controlling unit
93 in units of logical blocks. Signal separating unit 86
receives the packs transferred from the buffer memory, and

20 identifies the stream ID and sub-stream ID of each packet.

The packs with stream ID "1110 0000" are output to video
decoder 87. Video decoder 87 performs intra decoding and in-
field decoding for I-pictures, B-pictures, and P-pictures
included in the moving picture data, and performs the motion

25 compensation to generate the picture signals. Video decoder

87 sets the standard clock based on the SCR and waits for the
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of program chain 3 and the lower image in Fig.21 is displayed. - The

| ower image indicates that the character, amazed at the negati veness
of the character (user), starts |eaving the place. If the
user selects "Yes" in the first nenu and "No" in 15 t he second nmenu, or
vice versa, in Fig.20, it neans that the user is indefinite in
solving the problem After an itemis determned in the second nenu
t he di sk reproductlon par at us branches_to program chain 6 th
post - pr ocessi A§EBFABH o&ggﬁF to Sh@%aFHeBt&m&tqﬁ§9ﬁ%RﬁQB+%B§Eelﬁq§1]§h?93

di spl ayed. tes,that the charact | ooki ng

at the ofiprEaote P LPERER SrOPRLE cha, BETEI? JREFSRE a5t o0
d! strust hi M rhe ?acks with M %f'lﬁ)u ]91{ tﬂ?l‘h'ggieré:{g:; M%D

field and the pos proceSS|ng I'h branching i'S consi

conpari son. JSet****" ardd dtc%to' Qﬂbﬁé }szldeﬁgﬁen?eﬁB 4 E;&%&lghctu e

command Reg" mmltten I N manage ormat i on pac 1 an

P125 5 decoder 88 performs run—lqng@ﬁ3decod1ng. Sub-pictifts dbdicidse
in a general - purpose register, and the’post- proceSS|ng I nstructs

the disk reprggusétontkepatandsrd CIba ased on e Scpenid vl 4 ogfAthe
chain. However, by setting the BRANCH
standard clock to show the time described in the PTS, then
outputs the decoding results to picture mixing unit 90.
Picture mixing unit 90 mixes the outputs from video
10 decoder 87 and sub-picture decoder 88 accoxrding to the ratio
specified by system controlling unit 93. The picture signals
are converted to analog signals, then input to TV monitor 2.
Through the above steps, TV monitor 2 displays images
as shown in Fig.18. The menu image_of sub-picture SP AQIOI is
15 . displayed with dispiay images of video pack #201 at the same
timing as shown in Fig.19A.
(2.3.2.3)-<0peration Example 1> Updating of Highlight
Information by System Controlling Unit 93 (GOP level) -
AV decoding unit 85 separates management information
20 pack 101 shown in Fig.19A. The process for receiving this
management information pack 101 by system controlling unit 93
is described with reference to the flowchart of Fig.29. This
flowchart is a detailed step 137 in Fig.28.
At step 142, PCI general information, synchronous
25 information, and trick-play information are decoded, then the

decoded results are executed. At step 143, the flag indicating
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commands in the highlight conmand fields of VOBU#101 and 5 setting
corresponding itens as described below in Application Exanple 2, the
di sk reproduction apparatus can branch from "video 201" to any of

t hree program chains shown in Fig.21. <Appl i cati on Exanple 2>

item1 ... "keep asking the question"” 10 item2 ... "stop asking
t he question” Item 3. Mdifficult to decide”

hi ghl i ght d fiel f t #1

o SR Comagd 121 o TR 1y WTE s BB

hi ghl i ght d | d_of f ti #

rdh! ont commnd. () ) Seslanb €00 SRORTLIRCE anechiivion gacf L0t
f th 2 b

et 00 qu ck S oo Ehfaicet 30 ofufgea wilStierThhe EIRROTETRI LR, SHanbghlor Y

| appl i cat | ofl EXAIRL orl - pack .unt n%c&%@@e Al UREoRELLRE 3RdolAcRich e

character is regar as | nportant, e curTent scene changes

after alg thesyp-pictuFBARstd MoNaif G Fwy taes,eréerterarsodmed Aherderd t
if the 25 titl'e creator does not' want sudden change in scene

gzvel opment V¢ st ara ghakies julgedhgsCano! errms:@ud;y Gdd &co step 147.

At step 147, it is judged whether the flag is "0l1." It
is judged that the flag is "0l1" since management information
pack 125 stores "01." Control goes to step 148. At step 148,

10 the Highlight Information is written in Highlight Information
buffer 32.

Then, at step 146), an item number is set in cursor
position memory 33. As shown in Fig.1l9A, item information
ml0l and ml02, respectively corresponding to "“Yes" and "No,"

15 respectively have item numbers #1 and #2. Item numbef #1 is
set in cursor position memory 33, and control goes to step
149,
At step 149, the item number of the item where the
cursor currently stays is read. At step 150, an area specified
20 with start coordinates (X1, Y1) and end coordinates (X2, Y2)
for item information ml0l with item number #1 is read. Then;
sub-picture decoder 88 is instructed to paint the area with the
selection color. Then, the area for item "Yes" is painted with
the selection color on the screen.
25 If it is judged that the flag indicating a change from

the previous VOB unit dis "11" at step 144, the received
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ac;ion§ taken in a scene in a general -purpose register and al l ow t he
di sk reproduction apparatus to branch to anot her program chai n by

t he post-processing according to the val ue stored in the
gener al - pur pose register. 5 On the other hand, if the title
creator wants to surprise the user by changi ng scenes quickly,

he/ she can all ow t he di sk reproduction apparatus to branch to

monu - et oAt SCRMBaRS; 4P| oRr For SHETFEA RSB don

th 10 dto b ﬁg d.

br:nchl ng \l/J\AS'ta L %‘iﬁgﬁgeg%f El%’t‘ﬁggﬁ% fpxd the Oveﬁ?ﬁ%h%iq(%atarhnl%%m rﬁumber

sel ecting 0peraté°§e@'“@y§%£§§9 %§§a£gg%}%émhry % of branchi ng, nanely,
e's

one-to-one rel atTon urprised at the sudden

scene changes at flrstThéogg%Qgéfhglogﬁs ayglknp cggtgggq Qd e images

branches. Therefore e branching wit

hi ghl'i ght go _ i é’rcﬁ{‘cdﬂé"'@creep af‘ﬁ’b&:hthaelje@xﬁtlé’r dGrith the
However, in branching to nformation as in selecting a
course from a m@gyecgigﬁc@5ggr, wi th the highlight commands is
desirabl e because the speed is 20 i nportant. On the contrary, if the

title creator intends {®,3.2.4) <Operation Example 1> Cursor Control for
Menus
| Suppose the user presses the right cursor key with a

10 thumb, holding the remote controller with his/her right hand,
somewhat bewildered by the question that has suddenly aﬁpeared
on the screen. The process following the operation on the
rémote controller is described below with reference to Fig.30‘

Fig.30 is a detailed flowchart of step 138 shown in

15 Fig.28. |

At step 166, remote control receiving unit 92 judges
whether a signal has been received from the remote controller.
Since the input signal by the above remote controller operation
has been received, control moves to step 151.

20 At step 151, it is Jjudged whether any of the
up/down/left/right cursor keys has been pressed. In this case,
since the right cursor key has been pressed, control goes to
step 152. At step 152, item number #l1 set in cursor position
memory 33 is read. At step 153, start coordinates (X1, Y1) and

25 end coordinates (X2, Y2) of item information ml0l with item

number #1 is read. Then, sub-picture decoder 88 receives a
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show each scene fully to the user, as-in a dramatic scene

devel opnent, it is desirable to insert a nenu at every two to " three
seconds, as in Application exanple 1, and accunul ate the responses
to the nmenus and branch to another scene at the end 25 of the current
scene according to the accunul ated val ues. (1.1.2) Logica
Construction ... Video Manager 65

The Vi deo Manager includes video gbjects (VOB) and the program chai n

) (
management i nEeLARTEROCHRP thhetc disERrDCERINGS sthe color,pfythe; area ke the
that of the Video Title Set._ The VOB of the . Vi deo Mapager djffers.
fromthat of fﬂﬁm%d%‘&f“ﬂ:t I eAéé?ri%’t%a?roc%ss' e \ﬁ‘cg]e%r I\%ﬁaﬁ‘g‘é‘?m ?'sJeS in
speci alized i ,th@ volgne neﬁu'th The, vg%une menu provides a |ist of
al | -the titleS Pnif AREUFRSt AR The OTighpRtfoHPEK so that the user can

Aer an optical | RESgrep | d94nacdl | HelE ) bR rERRGIAND Ve D haptEen

after an optical . dad e di sk reproducti on appar
and the 510 cepfégﬁbn@iﬁgugﬁmﬁssrigggﬁl thesue! Wag RN JYRIE Yor Qﬁg{!ﬁleﬁ&}@t

vol une ar ea. ere are | ow ng d erences between
Vi deo Mararataod g1 46Q thd |Musitdr 3 rStoradide du¥esdOpcditith
memory 33. Then, item number #2 for item "No" is set in.cursor
position memory 33, and control moves to step 155.
At step 155, start coordinates (X1, Y1) and end
10 coordinates (X2, Y2) of item information ml02 with item number
#2 is read. Then, sub-picture deccoder 88 receives a color
number so that it can change, the color of the area to the
selection color. After this process, the color of item "No"
is painted with the selection color, and the cursor moves from
15 item "Yes" to item "No."

(2.3.2.5) <«Operation Example 1> ... Determination
Operation for Menus

Suppose the user finally selects and determines item
"Yes” after remembering previous scenes. That means at step

20 151, it is judged as "no," and control moves to step 156.

At step 156, it ié judged whether ENTER key has been
pressed. Since the judgement is "yes," the item number of the
item where the cursor currently stays is read from cursor
position memory 33 at step 157. At step 158, the determination

25 color is read from the item color information. At step 159,

sub~picture decoder 88 receives the color number of the
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Vi'deo Title Set includes video packs, audi o packs, sub-picture 15 packs,
and a managenent information pack as shown in Fig.6, the VOB of the
Vi deo Manager includes the same kinds of packs for a nmenu. Secondly,
whi l e the BRANCH commands witten in the PGC i nformati on and the

Hi ghlight Information of the Video Title Set specify branch targets
whi ch do not exceed the Video Title 20 Set itself, the BRANCH conmands

of the Video Manager can speci fy any.of a plurality of titles
i ncl uded in a plafermination colyr \peethdtt i Sans Ghangeramcaredr geecified

Fig.32 shows the - construction of the Video_Manager. As shown in th
dr awi ng, withe skaro feeEdieter) Uhks %%hua%?o%?%n?ﬁﬂﬁ?ﬁnﬁﬁﬁﬁgéﬁgntY%)

Siect MO dhd T H G S8 DAL St By 80878 TB"UnY! d8Rerminagion

menu vi deo objggt(;s a VOB specialized in the vol une menu. That is,
the nmenu vi deo 6Hjébt I ncl udes a sub-picture pack for the vol une

menu and g management z\ié‘f%ﬁgt 1 pagkhi,g%:&ighgm&ﬂg&é}%r%ﬁet et register

reproduction according to sel éction _ ternination ope I ons
by the user. FRigumihd S'586ryQ! I, +* 1s "BBHadissRAYRLyION JE $REBSRatiBE

menu vi deo obj ect 1 ncl udes
#101 corresponding to item "Yes." System controlling unit 93
adds "1" to the value stored in general-purpose register R1
specified by the command.
10 : Suppose the above processing is also performed for the
second menu, and that the user determines item “Yes":twice.
Then, the value in a general-purpose register is added twice,
and the general-purpose register stores "2."
Note that if the numeral keys are used instead of the
15 cursor keys, items corresponding to the item information
numbers are read, and the commands written in the highlight
command fields of the items are executed.
| After the second menu is displayed, steps 133 to 138 are
repeated. VOBs are sequentially reproduced in order written
20 in the program chain. This processing is repeated until the
last VOB address information is read. |
(2.3.2.6) Operation Example 1 ... Post-Processing by
System Controlling Unit 93
The reproduction control moves from the GOP level to
25 the route Jlevel after the VOB of program chain #3 is

reproduced. Here, the route level is the post-~processing.
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ajplurélity of itens. The itens represent titles such as

"begi nner” and "internedi ate" of "detective story gane." A title is
speci fied when the user determnes an itemin the 10 menu. The
managenent information pack in the VOB includes as many pi eces of

Hi ghlight Information as the titles in the optical disk as shown in
Fi g. 33. The hi ghlight conmand field of each peace of Hi ghlight

I nformation ing]udes the coman "Titl ePl ay” eci fyin a Vi deo
Ttle Set o aTEPiPeshEbTReeERLe b"?a?i%‘ﬁf‘?’%f?‘@‘itat stegs 14d"] s,

I
o] el (RIBREIE e AL Eopgarea, KALOUTLEN ShSE A 2
stores a recor iﬂ&aﬁgc& 83 ig thea?Ggfﬁﬁﬂ%mx $€ ngect which is first
us

read by the di SK reéproduc e nenu progran1cha|n

managenment i nformati ogy,y %%g
after an optical disk bédded proI':%a v ét‘{t cjgé(E reprocuctlon ap%

and the opticagy 2, = PG@%CkUQhﬂEHe§sf&9g££Qﬁ !H'%H& %&E@%egﬁﬂﬁtiﬁ*%hé(bééﬁi
vol une area. Then,  the volunme nefu is displayed on the screen.

The title seargRodessisy é@iﬁhﬁndssﬁﬂrtnﬂédré§§dp59nter asl 480kl Wi h@@f 1d;e0
Title Set and the title nunber of a tit

67 Then, embedded.processor'decodes the command and judges whether

general-purpose register rl stores "2." Since the régister
_stores the value, the current program chain branches to program
.10 chain #5.

Now, branches to program chains are described with
reference to Fig.31l. Fig.31 shows a flowchart of a process
executed by BRANCH commands.

At step 162, a program chain number written in the

15 branch target field of the command is read. At step 163, the
logical block egual to the start position of PGC information
#5 in the PGC management information is calculated by referring
to the first address of the PGC management information written
in the Video Title Set management table in the Video Manager.

20 At step 164, optical disk drive controlling unit 83 moves the
optical pickup to the calculated logical block. At step 165,
PGC information #5 read from the logical block through optical
pickup 82 and optical disk drive controlling unit 83 is stored
in PGC information buffer 31. The PGC information is processed

25 as shown in the flowchart of Fig.28.

In this way, the PGC information corresponding to the
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(2. 1) Cufline of the D sk Reproduction Apparatus DVD pl ayers

for reproducing optical disks are described with reference to the
drawi ngs. Fig.22 shows the appearances of DVD player 1, TV nonitor

2, and renote controller 91. 5 DVD pl ayer 1 includes an opti cal

di sk drive in which an optical disk can be set through the slot on

the front side. Rennte control receiving unit 92, also set on

t he front side.of the DVD ncI e|V|n e

whi ch r ec SRR rﬁarrg'eedwpr r#’%ﬁic ont%r o & B ¥4 %083% is

Respondi ng to an Jdyfd A 19;2%{0&%'3 ER%{;E”}Z%R fxi? {&'&Ifé’é’r 1. voﬁse&mch

oper ation, renote con cel vi ng uni i ‘nt er rup t

signal indicating d hlanch kSkged %althehﬁialtae%anch py £8E $¥§g=—processz.ng
On the rear side of the DvVD player vi deo out put 15 term nal and audi o

output term nal gy SRleci FHRIOWBIN p%gq%d&ham #5,CoRReGHRE bA bBEion pattern
termnals, imge signals reproduced t he _ pl ayer can be out put

to TV monitay 2. ahithg!@ireed kiidsOy £t ime g\ovsi.ngl preearbenaedusREwhYihhRiHVRL .
pl ayer on a |l arge-size TV such as 3-inch or 35-inch TV. As
understood fromid htisabkaye aBlacticesdtiddtonf BYe phayattéri fist8€lectively

present enbodi nent is intended to be used as a househol d appliance
connected to TV ndmplayed on the sawdert tiyndetetminiagpttammaln dommpneensasbown
the |ike. Renote controller 91 outputs infrared rays as codes

when key pads wi tim fag-3@s aaddby thenmedtiehrahehcofit theél ppst-processing. As

a result, seeing the change in the action of the character, the

10 user would feel his/her responses to the questions in the menus
have influenced and changed the character. |

Now, a branch according to connection information when

the branch with the post-processing is not performed is

described below though this is not directly related to

15 Operation Example 1. The flowchart of Fig.27B shows the branch

processing with route level. After the post-processing is

executed at steps 140 and 141 of Fig.28, control moves to step

172 of Fig.27B. At step 172, system controlling unit 93 reads

the program chain number of the next program chain (#5) from

20 the PGC connection information. At step 173, system

controlling unit 93 calculates the logical block of the PGC

information of the next program chain by referring to the

program chain management information of the Video Manager. At

step 174, system controlling unit 93 instructs optical disk

25 drive controlling unit 83 to move the optical pickup to the

calculated logical block. . At step 175, system controlling unit
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25 ‘are pressed by the user. Fig.23 shows the operation panel on .
renote controller 91. POAER key is pressed to turn on/off the

68 DVD pl ayer. MENU key is pressed to call the vol une
menu of an optical disk during a reproduction of a program chai n.
Ten keys are used for a chapter junp in a filmor for selecting
songs. The up/down/left/right cursor keys are used to select 5 an iten1
in the nenu. ENTER key is used to deternjne a selecte item

i tem i ncl udi ng®3 §EP§BF P§Cd|1§1ﬁ°§§‘@d:1\ﬂnt H#Rhevbich 133§P€ét |t6‘|’F°é’(Sﬂhor°P‘éirPal
|ten1detern1ned by E he determ pati.on

o o e e e it et ep Pl Pat¥Rarige &8&?&? d0g, Bnite 89y AvEAGEC
STOP, PAUSE, F RD ND, CKWARD
rmag:}.on b&‘gig%r ]Z'?l 'OOB@%? uth.I:odh [1 Vrg\?’g ek% q;r 1 1'91 eir azlsel s%:ep

in AV players
Repr oduct i on of theA9£8% %gét as sPﬁwnD%B FFggzg4ahﬁ %h%lgﬁ% aﬁgr in is

showi ng the construction o yer used 1n resen

embodi meng -T@e%@h@ééaeécc&{aw 4 ukgs x?ﬁifaétgfé& BEE VEn d8rmp bial
pi ckup 82, o I'ng unit 83, signal processing
unit 84, AV - Fig.35 shows VOBs specified by the VOB address
information of PGC information #Al and #A2 indica#ed by
reference cl36 in Fig.34 and PGC information specified by the
post-processing of the VOBs. The black circles indicate VOB
10 address information. The arrows indicate that the VOB address
information of PGC information #Al specifies the VOBs.
The broken line arrows, indicate that the VOB address
information of PGC information #A2 specifies the VOBs.
The two arrows that extend from the post-processing
15 command of PGC information #Al and #A2 indicate that the PGC
information branches to any of the two branch targets according
to the values stored in a general-purpose register. .
(2.3.3) Operation Example 2
In Operation Example 2, it is supposed that the user
20 selects "Europe course"” of "round-the~world quiz" in the volume
menu as shown in Fig.33.
Fig.34A shows the construction of Video Title Set
"round-the~world quiz." As indicated by reference cl34 in the
drawing, the Video Title Set includes 20 VOBs, namely, VOB#Al-

25 VOB#AZ20. Also, as indicated by reference c¢l136, the PGC

management information table of the Video Title Set management
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Qecodfng unit 85, renpote control receiving unit 92, and system
controlling unit 93. AV decoding unit 85 conprises signal _
separating unit 86, video decoder 87, sub-picture decoder 88, 20 audi o

decoder 89, and picture mxing unit 90. Optical disk drive 16
conprises a board on which an optical disk is placed and spindle
notor 81 for rotating the set optical disk. The board noves in and
out of the cubic space by neans of an eject nmechani smwhich is not
shown in the Isforppipmgof THhe yVidep| idsleanSept ilogiudesk 9hobhhe MRHTRM
ej ected out side the DVD player. Then, the board noves into the DVD
Cha;nsrp$%$%+¥'I§%9iﬁ§f?ﬁ@a5b??cgﬁla af, each representing a

69

ical disk dri | 1] ' [ , i,cku 2
L cal 1K IS SIS | RR A ARG e sgpommglii Rl 15
opt | Ca! di sk dé é’efi%ttr .O{)i‘éﬁgarﬂmc}hfa%% répro&gggat S heE@E b S &?fjse“. of
according to a track positron Specitiéd y system controlTing unit

93, nove 0pti‘¥gu£&£%ﬂﬁlég%f§’quiz." %ontrolling t he actuator of the
pi ckup, then after a correct track is detected by servo control,

waits for a desired pig, 34l tRe Aiitedtd 'FAdHes rapabauet on detinh 1

starting from
by PGC information #Al. Also, Fig.34C shows the contents of

the reproduction control by PGC information #AS5.
As shown in Fig.34B, the VOB address information table
10 of PGC information #Al includes the VOB address information
on VOB#Al, VOB#AZ,-VOB#AS, and VOB#A6. That means, the disk
reproduction apparatus reéproduces these VOBs in the written
order. Since PGC information #Al stores command "SetReg R1,0"
as a pre-processing command, the disk reproduction apparatus
15 initializes register Rl by immediate wvalue "0" before
reproducing the VOBs according to PGC information #Al. Also,
since PGC information‘ #Al stores command "CmpRegLink
R1,10,>,PGC#A3" as a post-processing command, the disk
reproduction apparatus, after completing the reproduction of
20 the above VOBs, branches to PGC information #A3 if the value
in register Rl is greater than immediate value "10." Since the
PGC connection information specifies PGC information #A4 as the
next program chain, the disk reproduction apparatus branches
to PGC information #A4 if the execution of the post-processing
25 command does not specify a branch target. PGC information #A3

for reproducing an image representing "not passed" and #a4 for
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10 ‘desired position. Si gnal processing unit 84 converts the

signal s read t hrough optical pickup 82 into digital data by
processing the : signals with anplification, waveform shaping,
conversion to bi nary, denodul ation, error correction, etc., then
stores the 15 processed data in buffer nenory 94 (described later) in
system controlling unit 93 in units of |ogical bl ocks.

AV decoding upit 85 converts VOBs of digital data into t he vi deo
signal s and auBP8§sefigngre, exclusively ege%FEﬁgla%?ﬁ%é%ﬁgrﬁPLﬁﬁ? REDER FRRs

the digital data_ 2 trapnsferred . fromthe buffer nmenory in units of
BraipacRBreysRash

| ogi cal bl ock¥Ser © FQYQ 43 fies the data into the
managemnent in tign (§go)VA i ct ta, bRy r esdat
and audi o datggggafggnti yigg tﬁgggﬁgéaﬁgéﬁ#gﬁﬁ §h -sygggﬁﬁltfgf Be
each packet. ] p L.ng. uni t. 86 t [ 2 REEUr £
data to vi deorggggglé?é%?%%%wsggargtegn%%% %lout%%ﬁ%gatgl%e £5

FaneoeTest | NGRGIRLLAL Baskeia By AR Bt ooy, 15, Ghosely donred
nunmber for at.

Fig.36 shows the contents of VOB#Al. The first VOBU

(VOBU#0) to VOBU#20 correspond to the first question repfoduced

for about 20 seconds and include a shot of European coasts

10 filmed from an airplane. Among the VOBUs, VOBU#7 to VOBU#12

{shaded portions) include a menu image reproduced for five to

six seconds in which a duestion is given and answered. An

image of VOBU#7 including a menu is shown in the drawing.

VOBU#7 includes video pack #7, sub-picture pack #7, and

15 management information pack #7. Management information pack

#7 includes item information #1-#3. Item information #1-#3

respectively correspond to items #1-#3 in the menu of sub-

picture pack 7 (8P A-7). The correct answer for the first

guestion is item 1. Therefore, item information #1 stores

20 command "SetReg R1l,1,+" which instructs the disk reproduction
apparatus to add immediate value "1" to the wvalue in register
Rl used to accumulate the points of the user. The other pieces
of the item information étore command "NOP" which instructs
the apparatus to execute nothing. Each of the five VOBUs
25 following VOBU#7 stores the same highlight command as VOBU#7.

VOBU#21 to VOBU#40 correspond to the second guestion
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each of the audio material and the sub-title material to signal _
separating unit 86. Signal separating unit 86 outputs the audi o
data of the specified channel to audi o decoder 89; sub- 5 pi cture data
of the specified channel to sub-picture decoder 88. The audio and
sub-picture materials of other channels are di scar ded.

(2.2.1) Construction Elenment of the D sk Reproduction Appar at us

Construction of Signal Separat] t 0 Fig.25 is | ock
diagran1shomﬁnﬁePﬁgdeﬁﬁgthEt?Bﬂ 56 Seconé%gﬁﬂﬂ gnﬁgﬂ '?§8 uragean
uni t 86 co

shown in the draw n

def:oder 120, s&ﬁeneg,ies gb?‘&?ﬁr%’?%d’i % gég‘;{“g’?ﬁiﬁﬁ udiieS ”‘Q’ﬁgBFCtEi%%U“S
Lot NG Ui o JORUREP (NGRSt AR NGNS & 3enn page seprolEEEy

buf f t t d
Fol lovs: 1T 1 ndSEs o |'lo] 301 488AE5 in) which FRT RURAUEC {18 RACER! Pads
the packeg to thﬁgrgﬁcoqﬁﬁ 1m?%ﬁLofS%OBqﬂﬁgllﬁéQ&din§QaQMQnPhgiHh%hﬁuﬂhothe

separating unit 121; 1111 to systemcontrolling unit

Sub- p'CtUre/aUdew&ﬁBa“ﬂVdﬁh#HBtlﬂéﬂu&éﬁpuiéeéhﬁack #Zﬂﬁﬂéﬁﬁipid%ﬁﬁefﬁﬂﬁk
MPEG decoder 120 to sub-picture selecting unit 122 if their

sub-stream | D #g85" 004hd* * hnalgemendi 0 informatdlogct ipa@kuni#25.23 | fMad&dément
O*** " As a result, each the sub- 25 -picture data and audio data is

output to any ohfsmhapiohupack #25 sbiebidew ibem iAZoametdodi dilsdilect i Igem
unit 123 information #1-#3 respectively correspond to items 1-3 in the
10 menu of sub-picture pack #25 (SP A-25). The correct answer for
the second gquestion is item 3. Therefore, item information #3
stores command "SetReg R1,1,+" which instructs the disk
reproduction apparatus to add immediate value "1" to the value
in register R1 used to accumulate the points of the user. The
15 other pieces of the item information store command "NOP" which
instructs the apparatus to execute nothing. Each of the five
VOBUs following VOBU#25 stores the same highlight command as
VOBU#25. |
VOBU#41 to VOBU#60 correspond to the third question
20 reproduced for about 20 seconds and include a shot introducing
the works of Nietzsche. Among the VOBUs, VOBU#48 to VOBU#53
(shaded portions) include a menu image reproduced for five to
six seconds in which a question is given and answered. An
image of VOBU#48 including a menu is shown in the drawing.

25 VOBU#48 includes video pack 48, sub-picture pack 48, and

management information pack 48. Management information pack
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71 ' Sub- pi cture selecting unit 122 outputs the

sub-picture data of the channel nunber specified by system
controlling unit 93 to sub-picture decoder 88, and discards the rest
of t he sub-picture data. Suppose, in Fig. 6, sub-picture nmaterials
5 for channels -A and B are respectively English and French

subtitles. Then, if channel A is specified, sub-picture

selecting unit 122 outputs, the sub-picture data of channel A .t
sub-pi cture dé@o&%%@%%ﬁ&%&ﬁ%‘f‘&ﬁ‘?%cﬁﬂé%% Jé:@HUe’snf"rmatl?}hlgl"#s‘

Engl i sh btitles. .10 Audi l ecti Lt 123 tputs th d
dg'?al zf tsﬁe Ire%%ec(?ﬁgﬁr]ré’l chmzy I ci ei gjgt%ggsygberﬁ%oﬁ?‘:éow?ﬁﬁ l?% ?lsj %9

to audio degader 89, sand discands the rest of, the ﬂ%idl ahq .

Suppose, pig _Hr%i g’?E?‘ éit?diQ%Prr& (e}%)a'l snlﬁi’der %%eﬁ?_r?e s A B, ‘g%lg %ri_e:hlrd

respectively Bnalishy HeNEday agd ) é!forc%-he{]te Fy 2@%%%;10115 #3 "st8res
put's ata of

specified, audi o seélecting unit 123 ou ‘he” audi o

channel A to égg\mgnﬂe@Qg%keégRl?ﬂgvﬁggfaﬁaﬂeﬁﬁg%ué@s dekQUgSsk repro@ib¥ion

English audio ecoder 87 decodes and extends the

{rﬁvi ggt pi Ct Ur 8pparatusdebaa8@nimhe@ihebIPalusePar ath Neha Y4186 ARNGrOYi HHES
e at a

Rl used to accumulate the points of the user. The other pieces

of the item information store command "NOP" which instructs

the apparatus.to execute nothing. Each of the five VOBUs

10 following VOBU#48 stores the same highlight command as VOBU#48.
VOBU#61 to VOBU#80 correspond to the fourth question

reproduced for about 20 seconds and include a shot of digested
Shakespearian plays. Among the VOBUs, VOBU#65 to VOBU#70
(shaded portions) include a menu image reproduced for five to

i5 six seconds in which a guestion is given and answered. An
image of VOBU#65 including a menu is shown in the drawing.
VOBU#65 includes wvideo pack 65, sub-picture pack 65, and
management information pack 65. Management information pack

65 includes item information #1-#3. Item information #1-#3

20 respectively correspond to items 1-3 in the menu of sub-
picture pack 65 (SP A-65). The correct answer for the fourth
question'is item 3. Therefore, item information #3 stores
command "SetReg Rl,1,+" which instructs the disk reproduction
apparatus to add immediate value "1” to the value in register

25 Rl used to accumulate the points of the user. The other pieces

of the item information store command "NOP" which instructs
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°20 " to picture nixing unit 90 as digital video signals.

Sub- pi cture decoder 88 decodes and extends the sub- . pi cture data
sent fromsignal separating unit 86 if the sub- picture data is

i mage data conpressed with run | ength conpression, and outputs the
sub-picture data to picture mxing 25 unit 90 in the sanme format as
video signals. Here, the color palette of the inage data can be

changed by an instruction from . . 12
syst em cont r o¥P® ngPRATRTYS. trhePEPSrEe PPUPABY:nagBaght 25 sthe £ive, VRRYRJ

ith I | ] f. h h , b
these i tems. Eytherins SoMtY §taseRrtes Rt hiGn1iops ofpath X oo
tTﬁ. change the color pa egégrg%oﬁh%@esosrséem Egﬁt§8@9%)\ ngntih{:e Jags dah,
is instruction for Changrng col or I s output " based on the item

col or number {%é?%éﬁékiéhtgf "ﬁ%ﬁa%ektgnkgghtoknhgﬁﬁﬁhLQPg-éBQQ@di:Ofﬁgfﬁ§e

i nstructi on, c S Its color to the selection ¢

the detef M na§d Mriped befh O Notd &G 119 LRIsdd direit! Ghd G RASIHION

of the 10 cursor. ?ﬁe description of the construction of
g\e/(?ogggoder linformatfOWifdnanamtlif 166t 8T 8168adP Ftdred irfUB® i(ﬂmti%%
buffer 31 of system controlling unit 93.
{(2.3.3.1) Operation Example 2 ... Pre-Processing by
System Controlling Unit 93
10 As the entry program chain of "Europe course" of "round-
the-world quiz" is stored, system controlling unit 93 performs
the pre-processing for the reproduction control with the route
level. The pre-processing command field stores the set
register command, "SetReg R1,0," as in "beginner" of "detective
15 story gave." Embedded processor 96 fetches the command and
decodes it, then transfers immediate wvalue "0" to general-
purpose register R1. After the pre-processing for the entry
program chain completes, the reproduction control moves from
the route level to the GOP level. |
20 {(2.3.3.2) Operation Example 2 ... Reading and Decoding
of VOBs by System Controlling Unit 93
Step 136 is executed for each VOB and its logical block
according to the VOB address information included in the VOB
position table. When VOB#0 to VOB#20 of VOB#Al are reproduced,
25 the shot of European coasts is displayed on TV monitor 2. The

menu of sub-picture pack 7 is superimposed on the image of
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and extends the audio data sent from signal separating unit 86, and
outputs digital audio signals. 15 Picture mxing unit 90 outputs
picture signals after m xi ng the out puts fromvi deo decoder 87 and
sub-picture decoder 88 according to the ratio specified by system
controlling unit 93. The m xture ratio is determ ned based on t he
contrast described in the itemcolor information in the 20 Hi ghl i ght
Information. The m xture ration can be changed per GOP.  The

pi cture si gnavddepepeshv@rpadthe RISBE Fﬂﬁﬂngmaﬁs shown fag| E4gsB8n System
Comm ttee) Video Signals. (2 2) Construction El enent  of the
Di sk Reproducti on  SUPPASBatheyyser fEBﬂ%%Yu%??%ﬁt%fa@ﬁs@%ﬁ??ﬁh??%l+F%ﬁ

Unit 93 25 t troll t 93 trol t DVD_ pl
1, and is con§?Wﬁ@P861§S e CO%P%%PP é?gF@ﬁfgg fsﬁ%ﬁﬁr‘%t stdp 451

rﬁformatlon pﬁékFlg 38m305f’fse:3n u%eﬁsgghg%en p?%%g%%ﬁ&% Jgngpgjlngte pJOSs%'.
001 SUer 59t ny argp®ToaPORyl LORILE T RULSE vkt b} 1 004 SLR"SRLLSSS.

buffer 3 Rd-2adr sor pos
Since the judgement is "yes," the item number of the item where

the cursor currently stays is read from cursor position memory
33 at step 157. In this case, item number #1 corresponding to
item 1 is read. At step 158, the detérmination color is read
10 from the item color information in the management information
pack of VOBU#7. At step 159, sub-picture decoder 88 receives
the color number of the determination color so that it can
change an area specified with start coordinates (X1, Y1) and
end coordinates (X2, Y2) for the item the cursor currently
15 stays to the determination color. At step 160, the set
register command "SetReg R1,1,+" written in the highlight
command field is read from Highlight Information #1 of item
number #l. By executing the command, embedded processor 96
aads "1" +to the value stored in general-purpose register RI1
20 specified by the command.

Note that if any of the other items is determined,
embedded processor 96 ends the processing after executing
command "NOP," namely, without any executions.

In this way, points are accumulated in a general-

25 purpose register when the highlight command is executed.

After steps 136 +through 138 are executed, control
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5 ' Enbedded processor 96 includes a ROM a work nmenory, and

a CPU. The CPU includes a fetching unit for sequentially fet chi ng
SET commands and BRANCH commands from Hi ghli ght | nf ormati on buffer
32, a command buffer for storing the fetched SET commands and BRANCH
commands, a decoding unit for decoding 10 operation codes and operands
stored in the command buffer, a cal cul ator for perform ng operations
specified in the operation odes by using the val ues stored |

gener al - pur posEREGIS 1 EP s Step 13'5(:rnd i S ﬂal%svgﬁgﬁad 9t YPR AL are

nstruction buffer,_ and for transferr th on results
bnd. | mred at e‘*epgod%%e@@p@e#. & ?W%%?%mq%rﬁ%%ﬁéﬂ%?é o' E28in
registers

processed- windgy s lﬂﬁﬁﬂﬁﬁ¥ﬁﬁﬂ§? &&a94 3 ore kg W@éﬁCe? 8H8t81°ture
oyetem cont r of ?’%‘% ait%a‘)‘ltl%e?ﬁ’i oed \)Erg%o 'ﬁéﬁf‘? StopioYy| BhcRTIISY M
i nf or mat ison t Q. Aok ffﬁe“%%&gn ﬂﬁé ?QW@hb%n in Fid 6 dr a¥h89nenu

VOBs to signal separatlng uni t packs.> Sl gnal

separ at i ng Unigay80 e Q%Clﬁ:rfé‘ecd‘ﬁ%ﬁ.a QU of the ERLAHERIION pack Lo
. n

systemcontrolli'ng unit agenent |nfornat|on pack buffer
95 stores the 25 _@%@fa@%é dker#ihan1packisert Raakabtermshagaktem 3
uni t : 74 .

separating
during steps 151 through 155. Then, during steps 156 through
161, the disk reproduction apparatus operates as follows. Item
10 number #3 corresponding to item 3 is read. The command "SetReg
Rl1,1,+" written in the highlight command field is executed.
If any of the other items ‘is determined, embedded processor 96
ends the processing without any executions. In this way, in
the above example, the presentation of questions are
15 synchronized with the change of the scenes, and points are
added each time the user correctly answers to the questions.
(2.3.3.3) Operation Example 2 ... Reproduction Control
for Third Menu
As steps 136 through 138 are repeated, the reproduction
20 apparatus reads VOBU#41 to VOBU#60, and video decoder 87 and
sub~-picture decoder 88 decode the video packs and sub-picture
packs to convert them into image signals. vV mohitor 2
displays the works of Nietzsche. The menu of sub-picture pack
48 is superimposed on the image of wvideo pack 48 on the same
25 timing, as shown in Fig.36.

Suppose the user finally selects and determines item 3.
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Enbedded processor 96 instructs nmanagenent information pack buffer
95 to overwite the H ghlight Information or only t he highli ght
command stored in Hi ghlight Information buffer 32 by referring to a
flag indicating a change fromthe previous 5 VOB unit, the flag being
i ncl uded in the highlight general information in the stored
managenent i nformation pack. Cener al - pur pose regi ster set 97

can be useq TR coppards "SRR oSS oo ”e“’"ﬂ?”“?‘”ﬁﬂé@c%gﬂd
i nf ti byf.f he POC ti tl d.
o ot 1ot S50 BF BPRCERSSFReEiop i iRt 1E S HeY 48] GERE
i nt I I f |

Stores the 1 GRETaNES A brRatra g dt Phoee &%&6“%&%%%“&%%%%%33
Enmbedded procg§%ﬁ5u%6a ga@§ehﬂ%1ons. cursor position, selection color,

determ nati on hi ghl i ght conmand from Hi ghli ght

| nfor mat son buffer 322, §h@ 4) operbik@Bhi BRmbNEOLNRL | OReSEOAGE 1SN HEGRLEEN!
| nf ormati on buffer 32 is overwitten by the Highlight Information
stored in 20fornehagereNbnu Nformati on pack buffer 95 according to
t he I nstruction by enbedded processor 96. That is, only the

As steps 136 through 138 are repeated, the reproduction

apparatus reads VOBU#61 to VOBU#80, and video decoder.87 and
sub-picture decoder 88 decode the video packs and sub-picture
10 packs to convert them into image signals. TV monitor 2
disblays the Shakespearian plays. The menu of sub-picture pack
65 is superimposed on the' image of wvideo pack 65 on the same
timing, as shown in Fig.36.
1f the user selects and determines a correct item, the
15 command "SetReg R1,1,+“ written in the highlight command field
of item information #3 is executed. If any of the other items
is determined, embedded processor 96 ends the processing
without any executions. |
Here, it is supposed that the user has selected correct
20 answers for the first, the third, and the fourth menu. Then,
a general-purpose register stores "3" after three additions.
Steps 133-138 are repeated after the fourth menu is
displayed and the user determines an item. The succeeding
VOBs, namely, VOB#A2, VOB#A5, and VOB#A6, are sequentially
25 reproduced. In each VOB,'four or five queétions are given to

the user, as in VOB#Al, and the points are accumulated in
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“Hi ghl i ght Information necessary for the section currently repr oduced
by the systemstreamis stored in Hi ghlight I nformation buffer 32

t hough a consi derabl e nunber of 25 managenent i nformation packs -are
interleaved in the system stream

75 Cursor position nenory 33 stores the item
nunber of the Item where the cursor stays. Cursor position nenory
33, which i s one of s¥sten1registers, i s not shown in the draw ngs

si nce regisderoRLdi r BEEPY FBPafBRTPEUEKACPr @Schbei hoght YER, nagely,
A A A SR S
PP e S (R A Rt 2ol dtProcsaning iy
Nom o CPekgheth BorUByR ARl Satescrbed W L reterenee 1o
processgsteps of Sy%h%mfﬁﬂyddﬂdﬂﬂﬂﬁlﬁgﬂtrol moves: from the GOP level to
the route level after the reproduction of VOB#aA6 is completed.
Here, the route Ilevel is the post-processing. The post-
processing is performed at steps 140-141. Step 141, which is
described below, is repeated for each post-processing command

10 written in the PGC command table. |

Here, it is supposed that the post-processing command
field of the entry program chain stores the following BRANCH
command : .

CmpRegLink R1,10, >, PGCH#A3.

15 Embedded processor 96 fetches the above BRANCH command
since it is written on the first row of the post-processing
command start address pointer. bn. decoding the command,
embedded processor 96 recognizes that the command is a BRANCH
command specifying certain conditions, and fetches the

20 operands, namely, "R1," "10," and ">." On decoding ">,"
embedded processor 96 judges whether the value in general-
purpose register Rl is greater than 10. The wvalue stored in
register R1 indicates the points acquired by the user. Here,
if register Rl stores a wvalue greater than 10, the disk

25 reproduction apparatus branches to PGCH#A3 which displays an

image representing "passed." If register Rl stores "10" or
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‘15 ’ For inserting an optical disk, the user presses the
ej ect button on the front side of DVD player 1 and pl aces the

optical disk on the ejected board. Then, the board, with the opti cal
disk on itself, noves into the DVD player and the optical disk |oads
into the DVD player. 20 At step 121, systemcontrolling unit 93
Isin await state judgi ng whet her an optical disk has been

i nserted. On receiving notification froman optical sensgr, that .an
opti cal legg siEheadiske H%PHQQPF*éEI?nS?E?%ﬁ?EBﬁ&’ RS TR tp%%#pt‘g r’f‘&’%’l%
optical disk driv ontrollin nit 83 and sign rocessi.ng. . 25 uni.t. 84
so that the rot &t ﬁS%a&&tt :Ea'a&é L&:?%g‘%)ﬁt%pgﬁﬁegn\%?@émnneCh%& ilgéflorﬁ)nl%c lﬁ%
82 is placed in,the | - e ' . " "
76 ddl | Afep AL | o Uflne HErdiditing 2o, BaPS8 ek up TR Jeans
pl aced in . | -4 . wer, & ' inS ; lesh the
optical pi cku"‘f)hjl'-c‘éﬂ @ve rlg(n%ﬁe ngg’ -1n grntg;. tn(r?a'l/a?)?s%%gj 1 %@.s‘dl%%d i
ci reunt ef enced@e&rﬁﬂf‘ea/%&@rww&%eeﬁ@a the' £8€a1TB8Ants Bxced@CONY™MY
read fromthe volu

to the information managemnent area, a Video
Manager is re Astep 122). Systemcontrol ling

(2.3.4) Operation Example 3

In Operation Example 3, it is supposed that the user
selects "world course" of "round-the-world quiz" in the volume

10 menu as shown in Fig.33. The construction of Video Tifle Set
"round-the-world quiz" is shown in Figs.34A, 34B, and 34C.
Also, the connection of the program chains and the VOBs in
"world course" of "round-the-world quiz" are shown in Fig.37.
Operation Example 3 is described below with reference to these
15 drawings.

As indicated by reference cl36 in Fig.34A, "world
course" of "round-the-world quiz" is reproduced according to
PGC information #A3-#A8. PGC information #A3 for reproducing
an image representing "not passed" and #A4 for “passéd" are

20 exclusively executed according to the points the user obtains
through the guiz, as in Operation Example 2.

Each of PGC information #A6-#A8 includes a combination
of three VOBs picked up from VOB#A1-VOB#A20, the combination
being different from each other. The VOBs are questions given

25 to the user. Also, each of PGC information #A6-#A8 includes

the same PGC connection information, post-processing commands,
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unit 93 cal cul ates the address of the program chain of the vol une
menu by referring to the nmenu program chai n managenent I nformati on
in the Video Manager, then reproduces the program 10 chain and stores it
in PGC information buffer 31. Then, system controlling unit 93
refers to the PGC information stored in the buffer and recogni zes
the VOB to be reproduced and cal cul ates I ts address. System
controlling unit 93 outputs control signals to optical disk drive
control | i ng uphg ®Teapadosessing commapdsc&ssiHRE umfornptiondipl nexpipingd
fetched fromthe optical di sk and reproduced, displaying. the volune
menu as shownipnOperatiop Example Z S¥FAREOF (theefOBs3ptored in each PGy

t he user select% an itemin the menu and perforns t he determn nation
operation for PRETPREPPsystem controlling 20  unit 93 executes the

< amao coPPECHMFR B H5° 1o cxedIE e oiflecad

hi ghl i ght command co € (step 1

operatiog of §¥§%§§P8885rghli%%t%%@%n%% gg?éﬁf!}ddfﬁﬂformation #AG-#AB at

sel ection/ deter ron’i s descri in the succeedi ng

section. 25 ~angom. BIG). we Bd1 EbRtehPst bYCIHECS QP dP! AR
unit 93 to refer to the title search pointer table of the Video
7 As shown in the drawing, PGC information #A5 stores command
"Random R2,3" as a pre-processing command and also stores
commands "CmpRegLink RZ2,2,=,PGC#A7" and "CmpRegLink
10 R2,1,=,PGCH#A8" as post-processing commands. The PGC connection
information specifies PGC information #A6.
(2.3.4.1) Operation Example 3 ... Pre-Processing
At step 131, embedded processor 96 fetches a pre-pre-
processing command by referring to the pre-processing command
15 start address pointer and decodes the operation code. Since
the operation code is "Random,” embedded processor 96 fetches
immediate value "3" from the immediate value field. Then, a
number is generated among the random numbers of maximum “3."
The generated numbei is stored in general-purpose register Rl
20 specified by identifier "R1" stored in the register identifier
field. Then, control moves to steps 132-139 in Fig.28.
(2.3.4.2) Operation Example 3 ... Post-Processing
At steps 140-141, a branch target is selected from three
branch targets since general-purpose register Rl stores any of
25 random numbers generated by a "Random” command. That means,

control branches to any of PGC information #A6, #A7, and #A8
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Nhnagef to determine the Video Title Set (VTS) and the VTS title
nunber. Then, systemcontrolling unit 93 outputs control signals to
optical disk drive controlling unit 83 and signal processing unit
84, reproduces the Video Title Set managenent 5 i nformati on of the
determ ned video title, and fetches the Video Title Set unit title
search pointer table of this I nformation (step 126).

System controllin ynit 93 determnes

ti f
Che. fivst progiim RaMAmE n ¢ Baet NGHS L3Poqitios ol rThe PEOBRE™ CLRbE  =re
Video Title Set unlt tuﬁte search 0|nter

control ling uni% uentia%&%ﬂr |%%%Téa %c%%%¥%glgg|§§¥dr%§g by
controlling uni t s%gez%. dq] f*t:he ”aqtuesé't%%q}s Q:ro(?&%%% alfjlél fL:\ mgtyl%%relﬁd &%G%ebggter

det er m ned PGC Ion, and stores

i nformati on %ebg%ﬁ l? %(ﬁ%d @,ffogﬂgtbgg?pgmtgﬁaﬁ;g %ﬁi@l‘és | $he

overwitten by t Rt on. System conttolTing unit

det erm neg; t he d&éi@‘?:‘éﬁ%‘cﬂifcﬁﬂ)rp% a‘%@,i&%i*a%&‘i‘lést Q:oa@@b%?@ if the m‘éer is

referring to the stored PGC |nfornat| out puts control signals to

optical disk drjaesddHrdl4d neo#id ﬁ£3ﬁvﬂﬂpagyaﬂ 20 processing unit 84,
and reproduces the determ ned vi deo object. After this, system

controlling unit 93 dgtx@ugeOpmittion Essmpleddces vi deo objects in order
according to the stored PGC i nformati on. Systemcontrolling unit 93
det erm nes t he next OperémmnlnﬂmamnleonlbysreﬁerBPDQLCatnha R@C Operation
connection information
Example 3. In Operation Example 3, a next program chain is
10 selected using'a random number. Now, it is also possible to
defermine a next program chain by combining a random number and
the selection of an item by the user. This is described below.
Suppose the points obtained by the user for the
questions of PGC information #Al are stored in fegister R1.
15 Also suppose one of ten pieces of PGC information #101-#110 is
selected as the next branch target according to the points.
The ten pieces of PGC information are graded based on the
difficulty of the questions (PGC information #101 for the
easiest and PGC information #110 for the most difficult). PGC
20 information #B100 is used to select a program chain among the
above pieces of PGC information. PGC information #100 stores
the following post-processing commands: |
CmpRegLink R1,10, <, PGC#100
SetReg R1,10, -
25 Random R2,R1

SetReg R2,100, +
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25 . of the current PGC information when it conpletes reproducing t he
| ast vi deo object specified in the current PGC information.

78 - Then, systemcontrolling unit 93 discards the current
PGC informati on and stores the next PGC information to continue the
reproduction (step 128) Note that DVD player 1 has a key for
sel ecting an audio channel and a sub-picturechannel though the key is
not shown in the g wh Y. The audi o channel and the sub-picture
channel sel ected by the“user are stored in systemregisters (not

shown RUR" 35y ?er Wb A ue WL KNG YhHE G O &E i %e"g@.%‘t%‘i“ﬁﬁdraﬁéféé SFron

controlling unit 93 re s to the systémregisters to deferm ne
effective channekgragd mppHomns the channels to AV decodi ng un|t 85
by outputting the control signals. As a result, only an effective

audi o channel and a SUbiEI%hér@s@&a%&ﬁhlﬁéﬁvb@ﬁ%t ng" ordaleld,0 Rgnedy P bad
together with the noving picture data. Now, the navigation
control opebatiomesal@gscthdediidibe rebroqutaidicint appacatusol branehasi oBoi SPGC

t he reproduction control operation with route | evel and GOP | evel
performed for eadhformation #101. For point "10" or more, a result of the
point minus "10" becomes a base for generating a random number.
"100" is added to the generated random number, and the result
is converted into an identification code. The disk
10 reproduction apparatus branches to a piece of PGC infofmation
specified by the identification qode. That is, if the user
obtains a good result in a current piece of PGC information (in
this case, #Al), the next program chain is selected among a
variety of higher ranks in the difficulty of the questibns: if

15 a bad result, among a variety of lower ranks.

As understood from the above description of the present
embodiment, the Highlight Information set in a video object per
GOP makes it possible for the disk reproduction apparatus to
receive an instruction from the user with time accuracy of
20 around 0.5 to 1.0 seconds synchronizing with the images and

without halting the reproduction of the moving pictures.
Furthermore, a piece of PGC information that manages a
plurality of video objects and the reproduction order as the
reproduction route makes it possible for the disk reproduction

25 apparatus to achieve a reproduction control in which a next

group of consecutively reproduced moving pictures and the
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- program chai n. (2.3.2.1) Operation Exanple 1 ... Reproductlon

" Control with Route Level by Systen1CbntroII|ng Unit 93 20
The entry programchain of "detective story gane" corresponds to
PGC i nformation #3 as shown in Fig.17. The VOB address information
table of PGC information #3 specifies VOB#3. The reproduction
KgntroL mﬁtp reference to Figs.17 and 18 has al ready been descri bed.

w, the software control 25 er forned stem ontrollln uni.t

93 based ofeprpduction ?%%?%dl%(ﬁq oﬁeESFf“?éﬁd d P¥e A g\eat YIRT
Example 1, with . \ 79
reference t olPRETHESHORS: Pavipgrbgenogeseived. As program chain

#3 is selected, sys %n]%8?%20%%8F0dﬁcY?ﬁle%9i5f9§n9§ f@etﬁg?ﬂ ductlons

pre-processing, tha con e rout

I |. Th
v e PhECPLORERILAT Uile208 Rt Ron 5&&@9%&@,&;@@& NameLy,

fl owchart of 2FF eated for each pre-processing

commandgin thg, fgpfcgmijon contr&la%.%h &P%%ﬂ%l%?ﬁ@ﬁgoﬁﬁgégsﬁﬂfh96

fetches™a pre-pre processing ¢ommand by referring to

pre-processi RYCONHBAE and the HHrAoARIYRES dRRIUHAN wikh ibﬁ\ﬂvﬁ Jl.évEllgwﬂ:Zch
t he pre-processing

is performed independent of the images.

The reproduction control with two levels, or GOP level

and route level, also enables the reduction in memory usage

10 at the reproduction control, which is performed together with
the image reproduction, to the memory usage for a piece of PGC
information and a piece of Highlight Information, reducing the
meméry capacity required for the disk reproduction apparatus.

In the present embodiment, the VOB address infofmation

15 table of the PGC information includes a plurality of pieces of
VOB address information specifying VOB recording sections to

be used by the disk reproduction apparatus for reading VOBs.
However, the VOB address information may specify a part of the

VOB recording section so that the optical pickup can read the

20 part of the VOB. Such a partial reading is called trimming.
The part of a VOB fetched through trimming is operated in units

of cells. The specification of a part of the VOB recording
section in the VOB address information increases the use
efficiency of image materials since a part of VOB can be used

25 effectively.

In the present embodiment, the sub-picture data includes
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10 command described in the pre-processing command field is a SET

command, "SetReg R1,0," immediate value "0" is transferred to
general - purpose regi ster RI1. After the pre-processing for
program chai n #3 conpl et es, the reproduction control with the GOP

| evel is perfornmed. 15 (2.3.2.2) <Operation Exanple 1> Reading
and Decodi ng of VOBs by System Controlling Unit 93

VOBs are read and ,decoded at steps .132-139, These steps ., are repeated
for each VOB é‘ﬁ?erég‘ﬁgﬁdf‘ﬁﬁat%iﬁ’r@ eftdr Bowever, thgrﬁ‘l}?’r%’t‘i’weéléiact% ped
in the VOB address jnfornmation table. 2 , At st.ep 13 he VOB.
:address I nfor r?ﬁ’ﬁ%b‘ﬁieofv e\(f‘%&ggfcgpglcs or r%é?? rd&ﬁe&solé)rnfr% %I?é“ ﬁﬁl?tlff 5?%1‘.05
In Fig.17, th a ) ' [ LS iQdi

2305, 6T HEEEucn prrardinliPe, Binks ARUEAHE Sl e iEFing,

to be read nexd; diq. Gl Gl aéﬂ%%%@éﬂ&ﬁd@%ﬁ@%@é $fly be® achfdddEn 1N

the VOB address infornmation. e track position isinfornmed to
optical @ sk drive com k@l pPasfitlelSodffht, a VOB unit consists of a GOP.

80 optical pickup is 'noved to the recording start
position. Themt is needless to say that if the stored moving pictures have
a reproduction time of about a second, a VOB unit may consist
of two or three GOPs with wvery short reproduction time. In
this case, a management information pack is set before such a
10 plurality of consecutive GOPs. The management information pack
is effective for the plurality of GOPs.

In the present embodiment, the items in menus are
reproduced with the sub-picture data. This is because with
this arrangement, the change of the cursor is indicated by the

15 change in color or contrast. However, the items may be
reproduced with the moving picture data of may be replaced by
narrations if such a change is not required.

In the present embodiment, the PCM data and the AC-3
data are used for the audio data. However, other kinds of

20 audio data such as compressed PCM data, MPEG audio data, and
MIDI data may be used as far as the data can be interleaved in
the system stream.

In the present embodiment, the digital moving picture
data under MPEG2 is used for the moving picture data. However,

25 other kinds of moving picture data such as the digital moving

picture data under MPEGl and the digital moving picture data
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optical disk drive controlling unit 83 is instructed to control

reading. It is supposed here that |ogical block #k is to be r ead
next . 5 When t he above step is executed, the optical pickup
noves to the start position of a VOB, as indicated by reference - y401
in Fig.13, even if the optical pickup is currently at a renot-e Vi deo
Manager. At step 136, data recorded in | ogical bl ock #k is read

t hrough the optical pickup and signal , 10 égocessing unit, _84. .
Vi deo, audio,¥ithng conyegisdom SLlprdidm Hiher chan "DCT (Ddgsgftea fgsine

nder control of optical disk drive controlli ~unjt 83. Signa
l;rocessi ng uni?r%‘dg%ﬂzﬁ’*} r‘f%g?’ﬁéﬂps}%‘gﬁﬁ%%feegﬁeggas fafh?%ut}he d'ﬁﬂ‘fjgé‘? SRS
82 into digita ata_ b rocessi ng, the .15 signal.s with ifi.catio
wavef or m s%api (h% ac%?ﬁg‘f"g%n‘gﬁ% mlgltlme%lf?la‘%?ffa g"e%orbu% i%u?ég)gerérao?a and" the

correction, etg. . o) t he processed data in buffer nenory 94
I n system cont%%?lﬁg%g&ﬁ%%tégéa' 93 in units of |ogical blocks. Signal

ti it 86 | t i
oo 18l 0 g PP CEERHER VBB Rat R D s

menory, and 20 e stream and sub-stream D of each
packet . acks ard En@Bedsa W vesuLan At 10 GHHL HEe QPN Jfits
vi deo ecoder 87. Video decoder 87 perfornms intra decodi ng and in-

field decodi ngof OfeprddeEihgSmoBi R ChUECEreandtR: DI Goweder, it id Rdddiegs
in the noving picture data, and perforns the notion 25 conpensation to
generate the ptst Wag stigatl 4.f dMhdemedtoddefor compr@éssigigs dbgissandarving
cl ock based on the SCR and waits for the
pictures changes, the unit of the management information pack
10 changes according to the compression method.

In the present embodiment, the Highlight Information
is stored in the same storage area with the control infofmation
for the trick-plays such as forward bind. The management
information pack including the Highlight Information is

15 allocated in units of GOPs. This is because the control
information for trick-plays should be allocated per unit of
reproducing moving picture data. However, the management
information pack including the Highlight Information may be
allocated in the units other than GOPs if the Highlight

20 Information is not stored in the same storage area with the
control information for the trick~plays. For example, the
management information pack may be synchronized with an image
frame reproduced per a thirtieth second, being far less than
0.5 to 1.0 seconds.

25 In the present embodiment, a read-only DVD is used.

However, the same effects can be achieved by using a rewritable
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standard clock to show the tine described in the PTS, then out put s

the picture signals to picture mxing unit 90. The packs with
stream I D "1011 1101" and sub-stream | D "001* ****" are output to
sub- pi cture decoder 88. Sub-picture 5 decoder 88 perfornms run-length
decodi ng. Sub-picture decoder 88 sets the standard cl ock based on
the SCR and waits for the standard clock to show the time descri bed
in the PTS, then - outputs the decoding results to picture m xing unit
90. diskpjcture mxing unit 90 mixes the outputs fromvideo 10

decoder 87 and sub-picture decoder 88 accgr_di ng to the rati,o a
specifi ed by system coht EBPI IBFESRNE GRPOTHEEREct @ LFgRats selectgd an

converted to apal o i | s, then input to TV nonitgQ .

Through t he aﬁgé}ee%ﬂ%b%] hﬁ&ﬁ'ptB?ng{%ﬁ%ﬁna§§mp1ﬁ'§g%én%r°ll er A shRNeveT
Fig.18. The nenu. inmge of - pi R.A- | Lsplay . :

di splay i magest 5 NTHES %%‘Zﬁgﬁzﬁéég%g?ﬁebéaﬁé e g"5;t fn%g%% g)g g%g%nﬂil&r? on
Fig. 19A. ¢ by voice (2.3.2.3) <Operation Exanple 1> Updating of

Hi ghl i ght YO mation by System Controlling Unit 93 (GOP | evel)

AV decodi ng unit 85 sgparabffaABIAGSIERNadd T Oh "B Mmardfyend@e K 1HEbraRAMon
in Fig.19A. The process for receiving - this .
packs may be executed automatically independent of user
operations. This will enable the reproduction control in units
of smaller time units.

10 In the present embodiment, the pre-processing and post-
processing commands stored in the PGC information are executed
in the route level. However, commands may be executed‘before
or after a VOB in a program chain is reproduded. For example,
with such an arrangement, a register may be cleared after a

15 VOB is reproduced.

In the present embodiment, the PGC information; which
is the reproduction control information used in the route
level, and video objects are stored in different disk areas.
However, the PGC information may be stored in the video objects

20 themselves. For example, if another management information
pack (hereinafter second management information pack) inqluding
the branch target program chains is interleaved in an image
reproduction section which generates a branch, the disk
reproduction apparatus branches to any of the program chains.

25 With such arrangements, the disk reproduction apparatus can

obtain necessary PGC information from the video object itself
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H

Uanagénent I nformati on pack 101 by systemcontrolling unit 93 S

described with reference to the flowhart of Fig.29. This fl owchart -

is a detailed step 137 in Fig.28. At step 142, PCl general

i nformati on, synchronous 25 information, and trick-play information are
decoded, then the decoded results are executed. At step 143, the flag
I ndi cating 82 a change
fromthe previous VOB unit is read fromthe highLight ) ener al )

i nf or mati on i Wirkheatefbiitk | s8R nefebRtiRgkthe1waiting timesiofy Hheg uper in

j udged whet her _the fl is "11." M t . inf ti k 101 .
| ncl udes the FPGRGLOR YR SEREPABRTGR Fopte.o EBAE Lt SoRaTAbeh 1 AnaoERL
Control goes ¥t aptarpnce 68 Fig.aen. 3y el ronrodud it RRarAtis
the fl is "QL " It i s,judged jhat_ the fl is "01" si '

naﬁageﬁgn!t Si nf'Sr nﬁ??gﬂsed to g‘f?% 251':%?1 w&%ﬁlégr@ﬁ?golclz%i;rgetwg &t eBhe
148. At st . tha H gl ion is. witten in H.ghlight
Lo oy oo oP rboqutlion 15 4 G e AL 0L | 5 YA £0c0d, FLOBL 90!
nunber is set gHaCUERRN reprodu@@fbhi Q¥ NRERY1ddt w8 ShQMbididd 9:1:94Apcc

iteminformation
information #Al, namely, VOB#A6, is completed. The branch
target here is any of PGC#A3 and PGC#Aad. If the second
management information pack is interleaved in the last VOB unit
10 of VOB#A6, the disk reproduction apparatus obtains candidates
for the branch target PGC information immediately befbre the
branch and branches to a program chain without disk seek. For
such a performance, the disk reproduction apparatus should have
another buffer 1like the Highlight Information buffer for
15 temporarily storing the candidates for branch target PGC

information.
In the present embodiment, a random number is used as
a dynamic parameter +to specify &a branch +target of the
reproduction. However, the dynamic parameter may be specified
20 by another means such as the use of a timer. Also, a command
may be introduced to instruct the disk reproduction apparatus
to branch to a program chain when a timer interrupt is input.
Such a command enables an interactive software title which
gives guestions to the user and rejects him/her if the he/she
25 cannot answer by a time limit. Such an application may be

effective as a teaching material.
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'ml01 and ml02, respectively corresponding to "Yes" and "No," 15
respectively have item nunbers #1 and #2. |tem nunber #1 is set in
cursor position nmenory 33, and control goes to step 149.

At step 149, the item nunber of the item where the cursor currently
stays is read. At step 150, an area specified 20 wth start coordi nates
(X1, Y1) and end coordi nates (X2, Y2) for iteminformation nl0l1 with
item nunber #1 is read. Then, sub-pi cture decoder_ 88 is instructed
to paint the area wiN9w i 1 method fez| pEPABR1BG| 8. °H¥$9P1t¢k§%n4§?4(in|qﬁﬁﬂ
"Yes" is painted with t he selectiogn color _on the screen

If it is judd®ePeent emecdiment ndfcdesRgIREhanddd refti tor a?h@°pﬂ§ﬂ9§£?
VOB unit is "11" at step 144, the received

83 master tapes, Sufh a% ﬁﬁ&?d’ SRR 0T YRR TPetS §H1]1‘“&r‘?t with
| nf or mat i on 'Vldeo t%heﬁés3§n8tmﬁgg 5esAEHFR§%ﬂ§1°§§ﬁ&£ gnEQSO?ﬁd 5t &P
nunber I'n cursor posi [ Oan'TE

| ogi cal @l ocks, xe%é@at e, b@héea&,%ﬁlh*&l#@sg%%a sBundsM & the Al 92

t he screen after the itemis painte
digitized and loaded into a nonlinear editing machine. The

editor creates menus and items using application programs such
as a graphic editor loaded in the editing machine, reproducing
pictures and sounds frame by frame. The editor also creates

10 management information packs having highlight commands by using
a GUI generator and the like. Then, the editor encodes the
above data under MPEG to create moving picture data, audio
data, sub-picture data, and management information.pack.' Then,
the editor creates the VOB unit and VOBs by using the nonlinear

15 editing machine. The editor assigns numbers to the VOBs.
Also, the editor creates PGC information #1, #2, #3, ..., #n,
video file unit title search pointer table, and video file
management table. The editor loads these pieces of data into
a memory in a workstation.

20 The data is converted into logical data sequences soO
that the data is recorded in the file area. The logical data
sequences are recorded into a medium such as the magnetic tape,
then converted to physical data sequences. The physical data
sequences include volume data with ECC (Error Check Code), E-

25 ¥ conversion, data in the lead-in area and lead-out area. A

master optical disk is produced by using the physical data
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sél ection col or. (2.3.2.4) <Qperation Exanple 1> Cursor

Control for Menus Suppose the user presses the right
cursor key with a 10 t hunb, holding the renote controller wth his/her
ri ght hand, somewhat bew | dered by the question that has suddenly
appear ed on the screen. The process follow ng the operation on the

renote controller is described belowwith reference to Fig. 30.

Fig.30 is a detailed flowhart of step 138 sho in 5 Fig. 28. _,

at Ostep 166, r EROHEOEBCr of HEre VERBLER! 002 FBdgBester optiineiigk are
si gnal has beep_recei far [ eno at.rol | Si nce the input
signal by the QBB&&SFéﬁg g ggh??%??e? é%g%%?%énmagﬁine.has been received,

control noves to Stepc&ﬁ%entggn?éogﬁ/?%??f%?gﬁ%fﬂ ﬂé&hinéé %%2 %éuggég for

whet her any of the up cursor keys een

pressed. In thhsnaﬁetuging the | dvd Noord Gl Yl BasKPERBePLeaSHakt

control goes to tep 152. At step 152, 1temnunber #1 set in cursor

position s ofnﬁag_b‘.&‘:a§3d5§ar§é€ueﬁée§£§@lé§§d £6 athe COPES B SEricdion o f
and 25 end coordi nates (X2, Y2) of iteminformation nl01 with item

gznber #1 is rend. pfeesntSiveheion & dREREOMiINY LhGE YOSN8, please refer to
Heitaro Nakajima and Hiroji Ogawa: Compact Disk Dokuhon, Ohmu
Ltd. and Applied Physics Society Optics Meeting: Optical Disk
System, Asakura Shoten.

10 Although the present invention has been fully described
by way of examples with reference to the accompanying drawings,
it is to be noted that various changes and modifications will
be apparent to those skilled in the art. Therefore, unless
such changes and modifications depart from the scope of the

i5 present invention, they should be construed as being included

therein.

109



. col or n jdigrcan change the color of the area to the
for mer H m@ﬂyl mlmms process, the color of item"Yes" in Fig. 34
returns . W glsna

col or. At step 154, the nove
destination item nunber 5 corresponding to the right cursor key is read
- from Hi ghl i ght | nformation nl01, and the nunber is stored in cursor
position menory 33. Then, item nunber #2 for item"No" is set in

cur sor sitiopn menpry 33, and control nobves to step 155.

At step 155,""%% r%sc%g?’a‘f‘%%t%%(m Y1) and end 10 coordinates (X2, Y2)
of iteminf i.on i th d qyﬂggr e H2.1s read. Then

sub-pi c ureo%én%cfglrﬂ %%%\%i\g/%{é{cggjéo or comprlsrﬁﬁr%’er so that it can change

the colgr of the ar%gqé'eatgfea_for séﬂﬁét)%lwe&;igiﬁéfroﬂﬂ&so%%f

the color of item"” i's palnte th ection~col or, and the

cursor gmovesghi O idSludéd eﬁb&fﬂ?“pi@thtké Natl: and at least onel d£3.gado
<Qperation Exanple 1> ... Determnation Qperation for Menus

Suppose4t he @ses andadhy-setects @@ghp%@dm' nes item "Yes" ‘after
remenbering previous scenes. That nmeans at step 20 151, it is judged as
"no," amd control nmawesndexsaepalbbr storing a plushldtep ofSGeprodirtiiunged
whet her ENTER key has been pressed. Since the judgenent is "yes,"

t he itefn nundmdend oficthe plurakityhef eobjects) sdreeiment |y stays is read
from cursor

7 the index area includes a first index area and a second

8 index area,

9 the first index area storing at least a piece of route
10 information which includes a sequence of addresses of oﬁjeqts,
11 wherein an alignment of the seqguence of addresses of objects
12 in the piece of route information represents one 'of the
13 plurality of reproduction orders, and
14 the second index area storing at least a piece of chain
15 control information which corresponds to the piece of route
16 information, wherein the piece of chain qontrol inforhation,
17 being effective in rep:é:oducing objects specified i)y the
18 alignment of the sequence of addresses (hereinafter objects
19 specified by the alignment of the sequence of addresses are
20 called a chain), instructs a reproduction apparatus to have a
21 navigation control of the chain, and |
22 the data area includes a plurality of small areas each
23 of which includes a first sub-area and a second sub-area,
24 wherein each of the plurality of objects in the data area is
25 recorded over consecutive small areas, wherein
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pasi tij step 157. At step 158, the determnation 25 . color
Isr mmnmim H color information. At step 159, sub-picture
decoder 88 Lrea@el ¥yesst he col or nunber of the

85 determ nation color so that it can change an area
specified with start coordinates (X1, Y1) and end coordi nates (X2,
Y2) for the itemthe cursor currently stays to the determ nation

Commnd Rt Reg R, 1, % CEIERR FRBRREPNAFGRES] Ao RAT R P1e6d BFoFoving
[he val ud ot or TR A TRTVNECE Rt e Desdd, ppg v 3455 hoe' B
The T 28 oo ghpiase, DERARTC, AR ANA R OERE 00 b BNl HGEC yhBetn
[he general - purpeed v aa S o B Safel Wi uHlo pReBTIER RUbCRicture dofilare

nuneral kfys angiissthddbtfadund ddme éﬂuin(juééo{:hléeiéﬁecei b&"Roving picture
corresponding to'the iteminformation _

31 data, and
32 the second sub-area stores é piece of sub-control
33 information which, being effective in reproducing data stored
34 in the first sub-area in the same small area, instructs the
35 reproduction apparatus to have a navigation control of the
36 data stored in the first sub-area in the same small area.
1 2. The multimedia optical disk of claim 1, further comprising
2 a plurality of sectors formed on a spiral track, wherein
3 each of the index area and the plurélity of small areas
4 is set in a series of consecutive sectors,
5 each of the piece of moving picture data, the piece of
6 audio data, and the piece of sub-picture data in the first
7 sub-~area is iecorded over at least a sector, and
8 the piece of sub-control information in the second sub-
9 area is recorded over at least a sector.

3. The multimedia optical disk of claim 2, comprising
a first transparent substrate and a second transparent

substrate which are bonded with an information layer in

ik W N =

between, each of the first transparent substrate and the second
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'nunbers are read, and the conmands witten in the hi ghl i ght command

fiel anmE“ﬁre execut ed. After the second nenu is
di sp ‘“ % to 138 are repeated. VOBs are sequentially

repro uce tntrder *witten 20 in the programchain. This processing
I's repeated until the | ast VOB address information is read. -
(2.3.2.6) Operation Exanple 1 ... Post Processi ng by System
Controlling Unit 93 he reproduction control noves fromthe
GOP level to tIZ%“SPQIF%W oﬁ?’@SFEQE‘P h&f"tlélg & hehieness |5P6‘§Farﬁf cRarmm F9
IS repro ced o te level is the post rogessin
S tit, ‘anghebhgh SRt O d e, AP dp8ex, gpm and
Step 14 ch |s descrlbed bel ow, is repeated for each

|

post - pr cessr?ﬁf AM% A hmand written in the PGC conmand tabl e.

Enbedded processor 96 fetches BRANCH command " CnpRegLi nk 5

R1,2,= PCGC5," which is witten in the first row of the post-

proceSS| ng copmengd, QUL & Fi e Then,
h den?ék%ls P Gp U Qi e oI 4 é’ﬂ Ynbkein

enbedde processor mmand and j udges et’her
gener al gpurpose regiStydiF loSiPIBfecd of SHREE 1RLoFRELSSR and a pilece of

3 chain control information is a unit of resident info;mation
4 stored in the reproduction apparatus, and

5 a piece of sub-control information is a unit of resident
6 information stored in the reproduction apparatus.

5. The multimedia optical disk of claim 4, wherein
some pieces of sub-control information include a flag

that prohibits the reproduction apparatus from updating sub-

B W N P

control information.

6. The multimedia optical disk of claim 2, wherein

the piece of chain control information includes any of
a first branch command and a conditional branch command,
wherein the first branch command specifies a chain to be
reproduced next after a chain corresponding to the piece of
chain control information is reproduced, and the conditional
branch command specifies a chain which is to be reproduced next

after a chain corresponding to the piece of chain control

W ® N o odx 0N e

information is reproduced and which is determined according to

an internal parameter of the reproduction apparatus, and

[y
(]
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'storeés the val ue, the current program chain branches to program 10
chai n #5. ml“‘ mu“mmlmu branches to program chains are described with
ref erence ‘ 1 shows a flowchart of a process execut ed

by BRANCH cdmrénds. At step 162, a program chai n nunber
witten in the 15 branch target field of the conmand is read. At step
163, the | ogi cal block equal to the start position of PGC

i nformati on #5 in the PGC rmanagenent information is calcul ated by
ref er rildg t o Soe Mieges; af £be &PWH‘@“PGB%&H§8€W§NP—°HFM@%E‘“Y

witte

I\/tanage;]'.2 20°% iﬁr&tstez’:? 4 Jand t!tc?‘?:‘%?at"b‘i[{m r?v%lt‘%%g‘%‘)lr%?’lf‘?‘ﬁ’t@ unWt’e§§lﬂD§ti8§
LS | o8 ol Rl B SOl Sueeiatet Lo ooy S S el pBb8Ratly o
Pc | nia mat A o ﬁféﬁ%‘%’#‘#ﬁ#l% Hialf SLdh°fe which the
lz(r)]r '; Qggﬁngﬁrﬁégr% 53838 command be;l.ongé ned higs f@boélmipgp &pf Qﬁ%ﬁbgn
16 chain, and the change command instructs the reproductlon

17 apparatus to change the internal parameter of the reproduction

18 apparatus.

7. The multimedia optical disk of claim 6, wherein

some pieces of chain control information include an
initialization command ‘which instructs the reproduction
apparatus to initialize +the internal parameter of the

reproduction apparatus before a chain corresponding to the

oW e

piece of chain control information is reproduced.

1 8. The multimedia optical disk of claim 7, wherein

2 the internal parameter is any of a value stored in a
3 register, a count value of a timer, and a random number
4 generated by a random number generator in the reproduction
5 apparatus, and

6 the initialization command spécifies any of setting an
7 initial wvalue in the register, activating the timer, and
8 generating a random number.

1 9. The multimedia optical disk of claim 6, wherein
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branch-target witten in the BRANCH command shown in Fig.33 is ,

Sel egti um PGC i nformation buffer 31. A VOB, which s a
bran&t‘mm\“‘w“m mul ti-branch by the post-processing and

spect Te y p¥odrarh chain #5, includes an action pattern 5 anong three
ki nds of the noving picture data shown in Fig.21. In this way, an
action pattern of the character is selectively di spl ayed on the
screen by determining itens in two nmenus shown in fig.20 and by the
mul ti-branch of the pbet-gnlcpbeture Aeta storgdr el tt,hesegiiﬁgtt heukterer
in the action of the character, the 10,6 wuser would feel his/her responses
to the glesti dRSlpdephatdpast an iteR,j@ager MePFTESPrdHRL FhGREMRe to be
character. , hﬁmn a branch according to connection information
when 4 displagett- wAPH the post-processing is not performed is

descri bed bel ow t hou this is not direcily.related to 1§ eratiagn

Exanpl e g. The flomcﬂg?t S%aﬁﬁﬁ.zﬂg t*ﬂgiﬁ §th 2t eaﬁ%ﬁcé%siék?@ﬁ?h
te | . - ' [ e

ond 141 51 71 inSEEEEHBR oRen Sr¥iEakei0a' Shange pp BAR°HhECHA ettt

172, [ [ ; t |

the noxt pr gt ac ohai ners) Cpage “Sraiented piF PHRS TN | MitiicElon

At stepg 173gorp¥s8h8A8s to th&OPLER! ihmaAgeunit 93 calcul ates the |ogical
bl ock of the PGC i nformati on of the next program chain by referring

to the program chai n managenent information of the Video Manager. At
step 174, systemcontrolling unit 93 instructs optical disk 25 drive
control ltng ubPt BRetwuhbimedbhe optical diskupftolair 9, wherein

2 the piece of sub-control information further includes
3 color information which specifies a selection color and a

4 determination color for the item image to be displayed.

11. The multimedia optical disk of claim 6, wherein

the sub-picture data stored in the first sub-area
includes at least an item image representing an option to be
displayed, and

the second branch command includes at least a branch
instruction which indicates a branch target chain, wherein the

branch target chain indicated by the branch instruction

W 0w N

corresponds to the item image.

1 12. A multimedia optical disk comprising:

2 a data area for storing a plurality of objects each of
3 which includes moving picture data and at least one of audio
4 data and sub-picture data; and
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cal cul at ed logical brock. At step 175, systemcontrolling uni t
opt - TN R R T2 5m ot ol oSk i v cont ol ling unit 83, i Pec

i nforméti &n buf¥ ers 3%. Then, control noves to the first step of the
flomchart as shown in Fig.28 and the programchain is 5 r epr oduced
according to the newy stored PGC information. Fi g. 35 shows
VOBs specified by the VOB address i nformati on of PGC i nformation #Al
and #A2 i|dicated by an index c3xe@nfer cg8ering FrgPIuTaAdtPceTi ARpmAgicsion
specified by the post - roce55|ng of the VOBs. The black circles

i ndi cate /OB omFeTHRff e iRl Pt W%OV@QW%M e that the VOB
addr ess i nf or t|o f PGC info tion eq&fles t he \

The brokéh Iine arro e ChAPCHEST B g ex areg r?a? RO

PGC|nfor tian S eC|f|es t he VOBs. The two arrows that
ext end fromtﬂﬁ? %ﬁu {#%me55|ng 15 command of PGC information #Al and

D e e L oy i eirst inddd U AR ENES B plbk Bl Wute

branch tdrgets accor he *val'ues "stored eral - pur pose

registeryg information which includes a sequence of addresses of objects,
11 wheréin an alignment of the sequence of addresses of objects
12 in the piece of route information represents one of +the
13 plurality of reproduction orders, and
14 the second index area storing at least a piece of chain
15 control information which corresponds to the piece of route
16 information, wherein the ‘piece of chain control inforﬁation,
17 being effective in repfoducing objects specified by the
18 alignment of the sequence of addresses (hereinafter objects
19 specified by the alignment of the sequence of addresses are
20 called a chain), and the piece of chain control information
21 includes any of a first branch command and a conditional branch
22 command, wherein the first branch command specifies a chain
23 to be reproduced next after a chain corresponding to the piece
24 of chain control information of the first branch command is
25 reproduced, and the conditional branch command specifies a
26 chain which is to be zreproduced next after a chain
27 corresponding to the piece of chain control information of the
28 conditional branch command is reproduced and which is
29 determined according to an internal parameter of the
30 reproduction apparatus,'and
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ratlon Exa In Operation Exanple 2, it is
suppo r [ﬂlﬂﬁm sel ects "Europe course” of "round-the-world
qui z" nenu as shown in Fig.33. Fi g. 34A

shows the constructlon of Video Title Set "round-the-world quiz." As
i ndi cated by reference cl134 in the drawi ng, the Video Title Set

I ncl udes 20 VOBs, nanely, VOB#Al- 25 VOB#A20. Al so, as indicated by
ref erence c136, the PCC managenent information table of the Video
Title S&d nanagenentthe data area includes a plurality ofggmall areas each
i nformation of the Video Title Set includes eight program chai ns,
nanel y, 3BaC i fforwat¢ningiudas aeaﬁhrﬁaﬁplsé‘?éﬁﬂﬁ?g apd a seqgaongl oBWPrRBR.
order of VOB#Al- VOB#A20. P |nfor n #A Ihe fir ram,
chai n r 8fr odu¥BETRA™ EFCEHE of QRARRES HR dSﬁE$ ea is

Fi g. 34B_shows _t he tents of the rep! roduc on_contro by PGC

nfor madton sKECORISH OMEG. SRESERHILVENSTBY Tt BREGSer Wherein the’

repr odugt.i on contr ol P nf or.nmat i gn

Fi g. 348%%the VOB addrgé é%%smwﬁﬁq(ﬁf t§¥grﬁ% ato}eﬁﬁf |m“$As |on éﬁ&lng
i ncl udeggt he YeR39Ar 83%a RhQiRB! bORertain time period and at least one of

37 a piece of audio data and a piece of sub-picture data, wherein
38 the piece of audio data and the piece of sub-picture data are
39 reproduced at the same timing as the piece of moving picture

40 data, and

41 the second sub-area stores a piece of sub-control
42 information which, being effegtive in reproducing data stored
43 in the first sub-area in the same small area, includes any of
44 a second branch command and a change command, wherein the
. 45 second branch command instructs the reproduction apparatus to
46 branch from a data reproduction of a small area to which the
47 second branch command belongs to a reproduction of another
48 chain, and the change command instructs the reproduction
49 apparatus to change the internal parameter of the reproduction
50 apparatus, wherein
51 the multimedia optical disk comprises a first
52 transparent substrate and a second transparent substrate which
53 are bonded with at least an information layer in between, each
54 of the first transparent substrate and the second transparent
55 substrate having a thickness range of 0.5mm to 0.7mm, and
56 the information layer includes a plurality of sectors
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on VOB#AL,” VOB#A2, VOB#AS5, and VOB#A6. That neans, the disk
repro ' mm‘“\ reproduces these VOBs in the witten order.
Si nce ‘mm #Al stores command "Set Reg R1, 0" as a

pre-praecessi hg torfmand, the disk reproduction apparatus 15 initializes
register R1L by immediate value "0" Dbefore reproduci ng-t he VOBs
according to PGC information #Al . Al so, since PGC information #Al
stores command " CnpReglLi nk R1, 10, >, PGC#A3" as a post-processing

command? t hefgirgled on a spigpdditEerkn #PgEPAPUs, after conpleting the
reproduction of 20 t he above VOBs, branches to PGC information #A3 if

t he vaP8e i neaghi efcFhriindey argaAnd ihe RIVIRLILEY 9F uE8Matd areffce
t he PGC connection information s e%Lfies P informati on #A4 as the
next pP8gram-Eh8Pk, Phé FPIReFef OGBB‘FPEH E8Far&CY8*Br anches to PGC

I nf or lon #A4 if the,execution,of th oSt -processin dogs
not sggbify a brancﬁaFQragt%hePEteFﬁf8?n§?VﬁﬂB#§écéuregda%%f Fé%pg%%c?négan
I mage pres LNng 2 nat p ed’' a r — . ,
R T e T A e e I e O i
poi ntsghhe  gyp-ardaehsOkbabrachhb9edhath®eddiZa sector, and

63 the piece of sub-control information in the second sub-

64 area is recorded over at least a sector.

1 13. A multimedia optical disk comprising:

2 a data area for storing a plurality of objects each of

3 which includes moving picture data and at least one of audio

4 data and sub-picture data; and

5 an index area for storing a plurality of reproauction

6 orders of the plurality of objects, wherein

7 the index area includes a first index area and a second

8 index area,

9 the first index area storing at least a piege of route
10 information which includes a sequence of addresses of objects,
11 wherein an alignment of the sequence of addresses of objects
12 in the piece o0of route information represents one of the
13 plurality of reproduction orders, and
14 the second index area storing at least a piece of chain
15 control information which corresponds to the piece of route
16 information, wherein the piece of chain control information,
17 being effective 1in reproducing objects specified by the
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"Each VOB#A5, and VOB#A6 to be r epr oduced
acco ‘ natlon #A1l includes 4-5 5 questi ons concerning
Euro is closely | ooked at . Fig. 36

shows the contents of VOB#Al. The first VOBU (VOBU#O) to VOBU#20
correspond to the first question reproduced for about 20 seconds and
I ncl ude a shot of European coasts 10 filmed froman airplane. Anong the
VOBUs, VOBU#7 to. VOBU#12 (shaded portions) include a menu i mage

r epr oddded f@rlugnst@rt‘fo of the §P-szu§e@ene§ iaddnasses Qf&%@‘ﬂ%f?%rgpbéﬁc‘éﬁd

answer ed. e of VOBU#7 including a nenu is in the

dr awi nd?2 SPeQ%ﬁ@B@?qxuﬁQﬁe§l%9@EﬁpBa8ﬁ khe §EQHEQHQHQ5; V&?%ﬁse%n8r915
t f t k, #7 t o mat

el a0 | 1 e Ry R R L ana FRETPLRrE: o (NI Gherel infornébion

resloecb(l"e' yl%%&u%%%ggg { Q¢! %%‘I&g’%lbﬁg Fﬂt%&ﬁpﬁ&%ﬂ SBBndltmnalpbféﬂéﬁ

pack 7°(SP A rrect ‘answer

1. Th f 1 d q 1 ,
828! Of &y gb'{aﬁ'e@ ‘i Sl-%’ reprggxét £8L0ECBraffn COMMERY sp%%ﬁeigaé?]a cl’ia:m

whi ch instruct uct1on apparatus to add 1 medi ate

val ue 93" t0dhgevabpeoliicb@0hskElafter a Rhdiye dorPcapomiingt @ot BBePpiBES
of the user. The other pieces of the iteminformation store conmand
"NOP" @i ch ioFStdH#ilrs control henfehratite b6 ekecfiestotdrdigch cdmtdndf ikhe
five VOBUs 25 foll owi ng VOBU#7 stores the sane highlight command as
VOBU#7 25 reproducedOBL#R] theVOBEAR icorale Spoankch o coheasdc Epkaifists oa
91

26 chain which is to be reproduced next after a chain
27 corresponding to the piece of chain control information of the
28 conditional branch command is reproduced and which is
29 determined according to a value stored in a register of the
30 reproduction apparatus, and

31 the data area includes a plurality of small areas each
32 of which includes a first sub-area and a second sub—area,
33 wherein each of the plurality of objects in the data area is
34 recorded over consecutive small areas, wherein

35 the first sub-area stores at least a piece of moving
36 picture data having a certain time period and at least one oOf
37 a piece of audio déta and a piece of sub-picture data, wherein
38 the piece of audio data and the piece of sub-picture data are
39 reproduced at the same timing as the piece of moving picture

40 data, and

41 the second sub-area stores a piece o0of sub-control
42 information which, being effective in reproducing data stored
43 in the first sub-area in the same small area, includes any of
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eproduced for about 20 seconds and include a shot of European

scenerd uui mj traln wi ndow. Anmong the VOBUs, VOBU#25 to
VOBU#3 i nclude a nmenu i mage reproduced for five

to six seconds |n |ch a question is given and 5 answered. An inmage
of VOBT#25 including a menu i s shown in the drawi ng. VOBU#25
I ncl udes video pack #25, sub-picture pack #25, and nanagenent

f ti k #25 t i nfornation i ngl udes
Tem inf Sfimat | Bn SPETS! rapGh, CoMAG AN At ORIPE LIOPRSRRC: MRSFLn Che

Soo5y POl OoppERRa highPn; Gimmana 1AFRHuCLs SHis HHEMEEIPRn Eipdtus o
Ther ef or g6, 1 {CAYLACR" #RbhOB Bies « teproﬁh%%ncgmn% e TN w*i; TAREN

instructs the on apparatus to a e WAl

to the vghue gecond %ﬂa@ﬂ!}ﬁté‘é alssglaﬁ C‘i:‘ém% at-8p1-88uB04 B8hS o‘l‘f éx{t?ther
g

user. The 15 ot her pieces of e |ten1| ornatlon tore command
which 48  1BRALHC! Saddie tmoaeﬁaﬁget G © metc&hees Eagd %;Sﬂ%ﬁwfon
VOBUs fol |l ow ng VCBU#25 stores the sane’highlight command as

VOBU#25. 49 apparatusVOBb#4dhaRgd/OBLHE0 FATEESNENd ik t heoditdl quest iene
20 repr oduced for about 20 seconds and include a shot introducing

50 reproduction apparatus, wherein

51 the multimedia optical disk comprises a first
52 transparent substrate and a second transparent substrate which
53 are bonded with at least an information layer in between, each
54 of the first transparent substrate and the second transparent
55 substrate having a thickness range of 0.5mm to 0.7mm, and

56 the information layer includes a plurality of sectors
57 formed on a spiral track, wherein

58 each of the index area and the plurality of small areas
59 is set in a series of consecutive sectors,

60 each of the piece of moving picture data, the piece of
61 audio data, and the piece of sub-~picture data in the first
62 sub-area is recorded over at least a sector, and

63 the piece of sub-control information in the second sub-
64 area is recorded over at least a sector.

14. A reproduction apparatus for reproducing a multimedia
optical disk, the multimedia optical disk comprising a data

area.for storing a plurality of objects each of which includes

W e

moving picture data and at least one of audioc data and sub-
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‘the morks of Ni et zsche. Anmong the VOBUs, VOBU#48 to VOBU#53 (shaded

porti onSl uﬁ mﬂlﬂil i mage reproduced for five to Si X seconds in
which a HﬁﬂﬂL and answer ed. An i mage of VOBU#48
i ncluding a ‘mehu 's Shown in the drawi ng. 25 VOBU#48 i ncl udes vi deo pack

48, sub-picture pack 48, and managenent i nformation pack 48.

Managenent i nformation pack 92

48 includes iteminformation #1-#3. Iteminformation #1-#3

respect Pvel yPésituEspsiRta oandedd 1irden preandar ofteripg 2 Pluﬁﬁ%%@WeOf

pack 48 (SP A-48) The correct answer for the third guestion is item
ThePeforgePFPQHP A8 RECRSH 23 §£8r8%“ra lthBﬁnﬁHaec§§tR¥ eﬁflf +"

“‘" S el %aasgg%%&in&uaem@%&f S BB R e
oL %, BB, P Serpe, ol L] SR R e 8" S TR

th f VOB 0 t h |
Veauap? | Koutt? inkBep@iLBd %&%o%@ﬁ%%@ﬁ%@&% e { SkyRRERE 000
reprodyged fQEdQQQHEsngSSﬁggg%sanghéﬂéhﬂdgnaaif&ﬁm@ﬁtdb§e§ﬁ§dsequence of

11 addresses of objects in the piece of route information
12 represents one of the plurality of reproduction orders, and the
13 second index area storing at least a piece of chain control
14 information which corresponds to +the piece of route
15 information, wherein the piece of chain control information,
16 being effective in reproducing objects specified by the
17 alignment of the sequence of addresses (hereinafter objects
18 specified by the alignment of the sequence of addresses are
19 called a chain), instructs a reproduction apparatus to have a
20 navigation control of the chain, and

21 the data area includes a plurality of small areas each
22 of which includes a first sub-area and a second sub-area,
23 wherein each of the plurality of objects in the data area is
24 recorded over cogsecutive small areas, wherein the first sub-
25 area.stores at least a piece of moving picture data having a
26 certain time period and at least one of a piece of audio data
27 and a piece of sub-picture data, wherein the piece of audio
28 data and the piece of sub-picture data are reproduced at the
29 same timing as the piece of moving picture data, and the second
30 sub-area stores a piece of sub-control information which, being
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Shakespearlan ng the VOBUs, VOBU#65 to VOBU#70 (shaded
portlo ‘ B“ | mge reproduced for five to 15 Si X seconds in
n

whi ch and answered. An i mage of VOBU#65
|nclud|ng a nenu |s shown in the draw ng. VOBU#65 i ncl udes vi deo
pack 65, sub-picture pack 65, and managenent - i nf or mati on pack 65.
Managenent i nformation pack 65 includes iteminformation #1-#3.

[teminformation #1-#3 20 respectively correspond to itens 1-3 in the

menu of 3b- effeckiveuin peRKORECIZP IE)Stard cbp (e %&EﬁﬁHSWQwaﬁ?ﬁaln
fourth question is item3. Therefore, em i nforjmtion #3 stor
comand 8 etF@Ehﬁas§mﬁ"SWﬁF&haFﬁ§?r&8§§rpﬁgsd£§?|?§B§9dﬂa Gign spparatus to
apparatus_to add i medi ate val ue "1" vaIu in . register ed
to accundfate T‘\‘éep%l’?ﬂ‘él%?t’t% ‘E%’é?’: ﬁé |§E8§gd in the ‘?JrﬁsRYltse

infornatégn store co e if N nstructs
93 area ing aﬁﬁﬂ?a?ﬂg 0 Eiﬁtute not hi ng. Each of the five

VOBUs foll ow ¥%§ 6 t LghL i

VOBU#65. 35 th ekﬁ g?%t?%§§oéq8t§ n?%%ntr% |ng % % 53 for the
reproducggon of "Europg 8%5 Sne "EBJ:'“CJ:éa!H‘:‘L r48c8Vigron Sthed multimedi
descri be% bel ow. Note §t:lhat |sssupposed thzﬁwt he fi rstO e muttimedia

37 optical disk;

38 ' first controlling means for performing a navigation
39 control for reproducing the chain according to the piece of
40 route information and the piece of chain control information
41 read from the index area of the multimedia optical disk by the
42 reading means; i

43 second controlling means for performing a navigation
44 control for reproducing the plurality of objects in the data
45 area according to the piece of sub-control information read
46 from the data area of the multimedia optical disk by the
47 reading means; and
48 reproducing means for reproducing the object read by
49 the reading means. |

1 15. The reproduction apparatus of claim 14, wherein

2 the first controlling means comprises:

3 first buffer means for storing a pair of a piece of
4 route information and a piece of chain control information,
5 wherein the pair of these pieces of information are ﬁpdated
6 each,time another pair of the same kind are read from the index
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|nfornat|on for the t|tIe is already stored in PGC information

E;;Irglrefm‘m“mmwmm;?“g' Bg untt 93Syst em Control li I(’ls :L),Jnigt %SQO%M on

As the entry ptogtarh chain of "Europe course" of "round- t he-worl d
qui z" is stored, systemcontrolling unit 93 perforns t he

pr e- processing for the reproduction control wth the route | evel .
The pre-processing conmand field stores the set regi ster connand,

"Set Reg KA, 0, "@ZR8in "begi nner" of "detective 15 story gave. Enbedded
processor 6 fetches the comman ecodes fhen tr

i medi at € val ue "0" P é}%troﬁ.lng S8 Fo ‘érr%‘b‘??f 1ing rﬁrﬁl’z’;}f‘{%“ewn of
pr&ﬁ&ﬁﬁf‘? on Bt a1 oo thegguotind’ SRFRARRME, AEHR NS Hedding gpipots

re e rou

I
of VCBs]by Systenf%%ntr&?llnglﬁg?ééggg &t addre§§39'§?098§3%ﬁfgﬂgg égfngf
for eachVCB aighid S ARGHfRLId Okich 1p s86£8A0LATLhE Ss%s\!oﬁu@%é&eﬁ@an 5

i nformation included in the V position table. Wen VOB#O t o VOB#20
of VOB#AR ar e gmpr oduced, 25 the shot of European coasts is displayed
on TV nonitor 2. The menu of sub-picture pack 7 is superinposed on
t he i mages of first navigation controlling S#ans for instructing the
14 reading means to read route information and chain éontrol
15 information of a next chain to be reproduced according to the
16 piece of chain control information stored in the first buffer
17 means after +the route controlling means completes a
18 reproduction control of a chain, wherein .
19 ' the second controlling means comprises:
20 second buffer means for storing a piece of sub-control
21 information, wherein the piece of sub-control information is
22 updated each time another piece of the same kind is read from
23 the data area; and
24 second navigation controlling means for instructing the
25 reading means to read route information and chain éontrol
26 information of a next chain to be reproduced according to the
27 piece of sub-control information stored in the second buffer
28 means.
1 16. The reproduction apparatus of c¢laim 15, wherein
2 the piece of chain control information includes any of
3 a first branch command and a conditional branch command,
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Video'pack‘7_Un—thE'sanE'1ining, as shown in Fig. 36. Suppose

t he user
geograph

nd determnes item1l remenbering the
ﬂmlmﬂm means at step 151 of Fig.30, it is judged
it isj

s to step 156. 5 At step 156, I s judged
mhether ENTER key has been pressed. Since the judgenent is "yes,"
the item nunber of the itenrmhere t he cursor currently stays Is read
from cursor position nmepor t ste 7. In,this case rlna) be

nunber #14 cor
determ nati on

managenen ||ﬁ(ﬁ9§ﬁqQ)e next ngﬁ CORT S

decoder re
that it ggn

and 7 €n
stays to the

r"é‘s%'fﬁr’cﬁ‘nﬁhﬁo Yirst br?e 1 o . SRECLfifs1 53, Shad
col or he |tenrcologlig O“&?tkﬂe FleEQeof

Sub-prc

CHAHS S0 ntroltmfspdrgéi‘swﬂi?grr% %&&:&&t esﬁhngheoeosa' gllo%%l)

an area specified starf coordinates

goe 'db?tﬁr%?xd( égecx%keé% digind Wss%%& Eyrides nkxt

termnation co At step 160, the set regi ster

command “gSet Regefk: 1a+'bhﬂdté@ﬂé§pé$@£@gmbl dHe piece TIFMEHANHI Sohtrdl

read fromH g
t he command,

hli ght Information #1 of nunber #1. By executing
efRsEeo o Ges &@pr%uced andaﬁhdscfi H's taetdignivtldi@ctocriddehd fto

gener al - purpose register RL 20 specified by the comand.

Note thatoif

any inftdimbtgerandtsys ofs et arepmethction appdyedded pratessor

96 ends the processing after executing

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

some pieces of the sub-control information include any
of é second branch command and a change command, wherein the
second branch command instructs the reproduction apparatus to
branch from a data reproduction of a small area to which the
second branch command belongs to a reproduction of another
chain, and the change command instructs the reproduction
apparatus to change the internal parameter of the reproduction
apparatus, and

wherein the first navigation controlling means
comprises:

first decoding means for decoding the piece of chain
control information stored in the first buffer means:;

first branch processing means for, if a decoding result
of the first decoding means indicates that the piece of chain
control information includes +the first branch command,
instructing the reading means to read route information and
chain control information of a next chain to be reproduced
after the route controlling means completes a reproduction

control of a chain; and
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a ——_———— —

‘conna wi t hout any executions. In this way,
p0| “ ﬂgrﬁled in a general- 25 pur pose regi ster when the
hig execut ed. . After steps 136 through 138 are

executed control 95
returns to step 136. \Wen VOB#21 to VOB#40 of VOB#AL are

repr oduced, the shot of European sceneries filnmed froma train
wi ndow i s displayed on TV nonitor 2. The nmenu ,of sub-picture

#25 i s ¥peri nposed ARG Ry PTNCH BEOSESENg BeapRe foTs lfP§‘r Qﬁ@@glngn

.S the

Ef;?afa bt bRy o) 2. sasettasSoatnd WEENE indicatdk ey TR pikge"S
i oy T PR oo RAREE, M RS P
f . )

$ﬁ§ri‘éﬁ°‘%§3 R, |dXBrnihin) WS enf‘f?%ﬂ cra°pe ﬁ??*ﬁ?h%%ﬁléﬁséf- 24
is exegfed. ¢5 the 1hft §H&%0{3a£9ﬁe€é9‘;‘ﬁnd tﬁgecf&tdﬁ; r‘dﬂé“‘i‘éad%%eﬁl@%ﬁs to

processor 96 € processi ut any ‘executi ons. hi's

way, imsg reédweméoyeeeéa@sel Sodthe Mﬁ&ﬁﬁﬁ@ié&naﬁé tuestdiktfe a6 chain
synchroni zed with the change of the scenes, and points are

36 control information of the next chain after the route
37 controlling means completes a reproduction control of a chain,
38 wherein
39 the second navigation'controlling means comprises:

40 second decoding means for decoding the piece of sub-
41 control infErmation stored in the second buffer means;

42 second branch processing means for, if a decoding result
43 of the second decoding means indicates that the piece of sub-
44 control information includes the second branch command,
45 instructing the reading means to read route information and
46 - chain control information of a next chain to be reproduced.
47 according to the second branch command; and
48 changing means for, if a decoding result of the second
49 decoding means indicates that the piece of sub-control
50 information includes the change command, changing the internal
51 parameter of the reproduction apparatus according to the change
52 command .

1 17. The reproduction apparatus of claim 16, wherein

2 some pieces of chain control information include an
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added each time the user correctly answers to the questfons.

(2.3.3.3) m mm .. Reproduction Control for Third
gbnu ﬂ“ “ ﬂNSG t hrough 138 are repeated, the reproduction

appar at us fFeabls WOBU#41 to VOBU#60, and vi deo decoder 87 and

sub- pi cture decoder 88 decode the video packs and sub-picture " packs
to convert theminto image signals. TV nmonitor 2 'displays t he

wor ks of Nietzsche, The nenu of sub-picture, pacgk er| osed
on the inmdge OFD6FH@61ﬁQER°28 SﬁmPﬁQB ichs inSERUGES 5 %: GRR

oaPPose 1R° Uogpplilfyy 38 SChiraNdage! PIL"SndkiRad. .Pr?ﬁﬁ%"ee‘herghﬁf the
d .

coher © 5 TehEbfuCkibhP R Bledrh | 8 SR Sordestiiathy| 1 the

wi t hout agy eé§§?5é08§ cha®n, control hﬁﬁgﬁﬁétﬂ%ncpgrfébﬂ&d%ééﬁ?l§n3 o

Repr oduct 1 on r ol for Fourt steps 136

through 28 are repeaifd, AG-Jep! Ayesaelon cont@PAlg'S heads Ve EHer
to VOBU#80, and vi deo decoder 87 and

8 comprises:

9 pre-processing means for, if the pisce of chain control
10 information decoded by the first decodiﬁg means includes the
11 initialization command, initializing th& internal parameter

. .
i2 accdrding to the initialization commaﬂﬁl before the route
13 controlling means starts a reproduction control of the chain
14 corresponding to the piece of chain control information.

1 18. The reproduction apparatus of claim 17, wherein

2 the sub-picture data stored in the first sub-area

3 includes at least an item image representing an option to be

4 displayed, and

5 the second branch command specifies a branch target

6 chain corresponding to the item image, and

7 the reproduction apparatuslfurther includes:

8 selecting means for selecting an item image according

9 to a user operation among item images reproduced by the
10 reproducing means, wherein
11 the second navigation controlling means instructs the
12 reading means to read the index area of a branch target chain
13 corresponding to the item image seleated by the selecting
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sub- pi ct ure décoder 88 decode the video packs and sub-picture 10  packs

to convert ' | I gnal s. TV nmonitor 2 di spl ays the
Shakespeari\“‘“\m““'m%mtu of sub-picture pack 65 is superinposed

on the image* of¢ vi‘ded péck*65 on the sane timng, as shown in

Fi g. 36. I f the user selects and determines a correct item
the 15 command "SetReg R1,1,+" witten in the highlight command field
of iteminformation #3 is executed. If any of the other itens S
det er m ddd, ems@idnd processor 96 ends the processing wi t hout any
executions. Here, it is supposed that the user has sel ected
correct 20 answers for the first, the third, and the fourth nenu.
Then, ener al - purpose register stores "3" after three additions.
Steps 133 138 Mo e CRRAIBRIHION, ROPRFAER (EnSdR 18, WhRtedayed and

h d ' ' di . , ,
VGB#As, dnd voBkas, IS CeRbeRPRiP) SEESEA SR sptuask S red B astipsE,

or five %uest iaq{as aarz%éﬂo‘rf]&er?nﬁﬁer genez%h:%x‘fs%d as in VOB#Al, and the

poi nts are accumulated 1 97

register QR1. After thgd aprdue Yarahneltds hashnyOBr 32¥Bh¥e stored in the

5 register, a count value of the timer, and a random number
6 generated by the random number generator in the reproduction
7 apparatus, and wherein

8 the initialization command specifies any of setting an
9 initial wvalue in the register, activating the timer, and
10 generating a random number,
11 the pre-processing means executes, according to the
12 initialization command, any of setting an initial value in the
13 register, activating the timer, and generating a random number,
14 and
15 the changing means updates the wvalue in the register
16 according to the change command.

1 20. The reproduction apparatus of claim 19, wherein

2 the piece of chain control information includes a branch
3 command which instructs the reproduction apparatus to branch
4 to another chain according to the value stored in the register,
5 wherein values that can be stored in the register respectively
6 correspond to branch target chains of a present chain, and

7 the piece of sub-control information includes a register
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VCB#A6 ~-i's conpl eted, control noves to step 140. (2.3.3.5)

Cperatlo “ﬁost-Processing by System Control ling Unit

93 m mg“‘\u\) duction cntrol noves fromthe GOP | evel to

t he . rout 4 evel Lafter® t He reproduction of VOB#A6 is conpleted. Her e,

the route level is the post-processing. The post - processing is

performed at steps 140-141. Step 141, which is descri bed below, is

repeated for each. post-processing conmand 10 witten in the PGC command

table. 8 command Mbigh chanpges e Jad ueh gtorre bosthq)rr&géssgt% voereda

field of the entr rg ram chain stqres  the fol]o

command: Y Pl gebnﬁ ﬁfgnwaﬁfgﬁ@%%?%gg“g means Mdthe
96 fet.ches_ the .abov S|nce ' Mﬁlt sg on

processay,

Phe Tird row B & R pRofag desy oter Sebfrding irartll Sagt sy

On decoqlng t onmmand, enbedded processor 96 recogni zes that t he
command i's a ICH command specifying certain conditions and
fetches e opghaNds ag‘l%!v iy e ﬁ?f% desedidy
"> 1 enbedded prhog(;eséjosr"e Xiggté'g\%\)necf‘ Igglo? Iﬁeealnn genera a
pur pose 1regi StRixtRlchSi9" 88t BE Eagﬁoéﬁceah%c\éﬁlﬂﬁnﬁ Gd‘&dthé‘ branch! @:Btnﬁth%l
R1 indicates the points acquired by the user. Here regi ster
stores g4val ueind@l edletirall banstB8relhen disk ré’g'il.stélera’r@liﬁslt&lﬁoﬂﬁp%hét Qéadl ?
branches to PGC#A3 whi ch displays an | mage representing "passed.”

regi stens5Rl steyaes " 30" fead the index area of +the next chain ~to be

16 reproduced.

1 21. The reproduction apparatus of claim 20, wherein
2 the sub-picture data stored in the first sub-area
3 includes a plurality of item images representing options to be
4 displayed, and
5 the register command includes a pluralify of
6 instructions which respectively correspond to the plurality of
7 item images and performs any of an add operation and a
8 subtraction operation using the value stored in the register,
9 and wherein
10 the second navigation controlling means changes the
11 value stored in the register according to an instruction
12 corresponding to the item image selected by the selecting
13 means.
1 22. The reproduction apparatus of claim 18, wherein
2 the reproduction apparatus includes a register, a timer,
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LY
.

| ess, the disk reproduction apparatus branches to

F’ﬁﬁf\ﬁa“]lﬂllll I B 2 e 2h0et o e hop oS comect hon

means *  SwhitchMofsthe i mages "passed" and "not passed" is displayed is
5 determ ned according to whether the total points exceed "10" or
not . (2. 3. 4) Cperation Exanple 3 I n Cperation
Exanpl e 3, the user selects "world course" of

"t ound- t fie- mo?Pa ggga?ﬂ ?ﬂ@ 95I%ﬁ%er35°r'nenu as shown in Fig. 33h The
f V'd L th | ,d.
const ek on O V9SG 31 808be, apesy ol RUBSS IR Y Srol Fua U
dth OB MATToTs égiﬁﬁt gggﬁb
?2 F?ge3¥' > énflr%pe?%tlon&E§ang%é€E% é descri :Q?B%?% '&?e$;rence

these 1g déérWnQﬂé for activating Athb"AGRECd BYar &f eenee E&ﬁl@abﬁ for

Fig. 34A, "world course” of "found-the-wdrld quiz" 1S reproduced

aCCOfg'”@ 10 instrucPihg! €he' FBhAEGH HORALEAS geREraltBiroRRYeRRrtA% TP randon
r epr oduci ng

8 numbér, and

9 the piece of sub-control information includes any of a
10 first branch command, a second branch command, and a third
11 branch command, the first branch command instructing the
12 reproduction apparatus to branch to another chain according
13 to the value stored in the register, wherein values that can
14 be stored in the register respectively correspond to branch
15 target chains of a present chain, the second branch command
16 instructing the reproduction apparatus to branch to another
17 chain according to a value of the timer, wherein values that
18 can be stored in the timer respectively correspond to the
19 branch target chains of the present chain, the third branch
20 command instructing the reproduction apparatus to branch to
21 another chain according to the random number generated by the
22 random number generator, wherein random numbers that can be
23 generated by the random number generator respectively
24 correspond to the branch target chains of the present chain,
25 and. wherein
26 ., the first navigation controlling means executes all of
27 the first command, the second command, and the third command
28 stored in the first buffer means before the route controlling
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an i mage Téepresenting "not passed" and #A4 for "passed" are 20

excl usi vel ing to the points the user obtains
t hr ough thmﬂmmmﬂ(“mgratlon Exanpl e 2. Each of PGC

i nf or mat i on* #46- #A8" n&l udes a conbi nati on of three VOBs picked up
from VOB#AL- VOB#A20, the conbi nation being different from each
other. The VOBs are questions given 25 to the user. Also, each of PCC
i nformati on #A6-#A8 i ncl udes t he sane PGC connectjon |nformation

post - pr ALssi ﬁbe ols reproductlon of the chain if at leagp one of the

end pre g8 OCeSEl a0 OB, 25ulCE L A B s ol o

i nf or mat.j.on. f xecuted first as the
title i séf SF%:%er%aluce %#e]t erm nes any of i nformati on #A6-#A8 at
random I g. 34C sho S
in the dsri;vm ng, PGC Vxa?or mat | oneﬁég @%%f‘(%: %@ﬂm%ggiiﬂg ﬁ{éépf{ 185tr§§%§ I%?l%

a_pre- progessi d 3] spas& oYL o h gL e
R D FE%: A7"f&ng:ﬂg§mﬂgaﬁBR etSJLl be. &b 1?§§1ex areaé: H'fmi%\ganc CeRRs ains
post - pr LSS %é‘@m@é}ﬂ%y &he 8@@:1&‘@@1&@11 ﬁ&*anch comxh@zfx@,r NEe %cﬁ:ﬁﬁ?bfrla@{i:h
PGC i nformati on #AG6.

35 command, and the third branch command stored in the ' second
36 buffer meaﬁs 1f at least one of the first branch command, the
37 second branch command, and the third branch command is stored
38 in the second buffer means.

1 23. The reproduction apparatus of claim 18, wherein

2 the piece of sub-control information further includes
3 color information which specifies a selection color for the
4 item image, and

5 the second navigation controlling means comprises:

6 color changing means for instructing the reading means
7 to color the item image selected by the selecting means with
8 a selection color for the item image; and

9 executing means for instructing the reading means to
10 determine a next chain to be reproduced according to the branch
11 command corresponding to the item image selected by the
12 selecting means and to read the index area of the next chain
13 to be reproduced. |

1 24. A reproduction apparatus for reproducing a multimedia
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(2.3.4-1) Operation Exanple 3 ... Pre-Processing At step 131

enbedd fetches a pre-pre- processi ng conmand by

r ef ei@ ﬂgﬁmgﬁt“ rocessi ng command 15 start address pointer and
L

deco eraf 1 on code. Since t he operation code is "Random"
enbedded processor 96 fetches I medi ate value "3" fromthe i medi ate
value field. Then, a nunber i s generated anong the random nunbers
of maxi mum "3." The generated nunber is stored in general -purpose

register Rl 2@pticapedipked the mudiimadda "qubicalr dbeknConpriggpst & data
TS R CPUR R B P St
gener al - phi pocBo T PEptide fgEE, Bl A 1A one, g AHRRSL o625 Ml
by a * Ranglom' Aéﬂg%g gre%gzwagﬁ’ index are{'l f&l’: l%rt%'}‘:\l.l?l? éopﬂ%sg&tg%f

information #

at randorﬁly TREL MEBSc 6065 | b G- H Yo f h&frﬁmf’éﬂf&ié‘ﬁ &fects, whéRp{pduced

sequenti a e points acquired by the user by answering the
questionsyzcorrectly agke aGfadR R0 1 11R@Shekirst index area and a second
8 index area, the first index area storing at least a piece of
9 route information which includes a sequence of addreéses of
10 objects, wherein an alignment of the sequence of addresses of
11 objects in the piece of route information represents-one of
12 the plurality of reproduction orders, and the second index area
13 storing at least a piece' of chain control information which
14 corresponds to the piece of route information, wherein the
15 piece of chain control information, being effective in
16 reproducing objects specified by the alignment of the séquence
17 of addresses (hereinafter objects specified by the alignment
18 of the sequence of addresses are called a chain), instructs a
19 reproduction apparatus to have a navigation control of the
20 chain, and
21 the data area includes a plurality of small areas each
22 of which includes a first sub-area and . a second sub-area,
23 wherein each of the plurality of objects in the data area is
24 recorded over consecutive small areas, wherein the first sub-
25 area stores at least a piece of moving picture data having a
26 certain time period and at least one of a piece of audio data
27 and a piece of sub-picture data, wherein the piece of audio

130



VﬁEﬁ‘TﬁE‘repfoductlon of the program chains conpletes, the 5 disk
repro Si at us branches to PGC#A3 if the user is passed and
to P M d. (2.3.5) Operation Exanple 4

dFy €57 8 an application to Operation Exanple 3. In
Oper ati on Exanple 3, a next programchain is 10 sel ected using a random
nunmber. Now, it is also possible to determ ne a next progran1chain

un d | f |
Bie?f)"?ﬁf"s”.gﬁ&%?%% e ot sup-pictung fid e rirbeited!abnEhe,
Lhe usdls (0T doip ciptng SUSH il Bl IQ SRLLONL et Grdl 86871 00na

regl ster Ril. SUppos one or ten n OI’I'TB. I on

#101- #5H0 Iss:m.-areasghs%gda i‘ﬁefd&eo!ﬁeé&bbé@x@@fbi ULVrnBAOL BRI beng

poi nts. The ten pieces of PGC information are graded based oOn the

difficghty obkfifaetivestinorepiBEGcinbonrRhi e8o#d@1lihotheheirst subeasbasin
and PGC information #110 for the nost difficult). PGC 20 I nformati on

#B100 B2 Usedhie0 s¥les Gmal 1PIH¥HaM Tt ui® Nthd Neeproduct O VEpPaLEeas Oto
PGC i nformation. PGC information #100 stores the foll ow ng

post - peacess hagec ammandlgation control ofmiRedlatiak sRbxred, <nPEBE160rst sub-
SetReg R1,10,- 25 Random R2, R1 Set Reg R2, 100, +

101 34 area in the same small area,

35 wherein the reproduction apparatus comprises:

36 reading means for reading data from the multimedia

37 optical disk;

38 first controlling means for performing a navigation
39 conifol for reproducing the chain according to the piece of
40 route information and the piece of chain control information
41 read from the index area of the multimedia optical disk by the
42 reading means;

43 . separating means for separating objects read.by the
44 = reading means into moving picture data, audioc data, sub-
45 picture data, and sub-control information for each of the
46 piurality of small areas:

47 reproducing means for reproducing the moving picture

48 data, the audio data, and the sub-picture data separated by

49 the separating means; and

50 , second controlling means for performing a navigation
51 control for reproducing the object according to the piece of
52 sub~control information separated by the separating means.
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Link R2, - *wheee—Lhe value as the points stored in register Rl.ranges

T regrsn H'EM%HI ”ﬂl resul t : t hel Iji tSEer g;?{)dﬁggm);e;pgglr 2: U;QH or

brancheg i nformati on #101. For point "10" or nore, a result
of the poi nt m nus "10" becomes a base for generating a random
nunber . "100" Is added to the generated random nunber, and the

resul t ' converted. into an identi tion The disk
10 reprloduct%n%mmd%%@w% s Frenednrdisrainng

specified, by the ident | atlon C That I f_the user obt ai ns
a good résult in a cu (%IQiiquHqﬁﬁﬁil%ﬁﬁ Hoo® - this case,

#Al1), the, next progr aLi ety .aof ki
ranks in3he difficul %?h%éﬂ%géf‘%‘ﬁgs@%aa palﬁaa¥rés Ft‘?ga#?ng'e’?te
variety fﬂggg €§¥hé&99*9

descri pthon of tfne presoer}ltand @ plecr?b dc?'ﬁment the H glhl i ght | nformation set

in a videp object pergirst updaeindRkeank! fBQ%@é@lﬁQrtﬂé‘@ﬂs‘?&( buffer each
reproduction apparatus to rece|€% an instruction fromthe user with

time accy acy ifme 2&’ ﬁali‘r o¥nd Gpiedd dfOrsaeendnroyachtion ZnD av phebBeof

I mges and out halting the reproduction of the noving pictures.
7 chaln control information are read from the index area by the
8 reading means;

9 route controlling means for controlling reproduction of
10 the chain by instructing the reading means to read the objects
ll' in order of the sequence of addresses stored in the piece of
12 route information which is stored in the first buffer; and
13 first navigation controlling means for instructing the
14 reading means to read the route information and chain control
15 information of a next chain to be reproduced according to the
16 piece of chain control information stored in the first ‘buffer
17 after the route controlling means completes a reproduction
18 control of a chain, wherein
19 the second controlling means comprises:

20 a second buffer for storing a piece of sub-control
21 information;

22 second updating means for updating the second buffer
23 each time the separating means separates a piece of sub-
24 control information; and

25 second navigation controlling means for instructing the
26 reading means to read route information and chain control
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Furthe i ece of PGC information that manages a pIurafity of
vi deo HH’M Hi uﬂﬁlﬂeproductlon order as'the reproducti on route

makes | he di sk reproduction 25 apparatus to achieve a
reproducti on contrdl Tn which a next group of consecutively

repr oduced novi ng plctures and the : 102
r epr oducti on order are determ ned by eval uating the user I nstructions
havi ng been receive pther words, a_varje of ..

o ef Sct 200 | CURERTERFOAG OF & narE SRATRVEN B ToRF LA RIT R Lshe T T
two | evels, nane I oduction _contr evel | C
synchron#ées mP%ﬁgé of S?ﬂéc?ﬂﬁﬁg %Pf?ﬁ?+%%r%§ﬁﬁ%&cﬁ9(%ﬁ%r ?c?ﬂ4%#$€kﬁ¥¥
| evel which is perforned i ndependent of the inages. The
reproduction control with two |levels, or GOP | evel and route |evel,

al so enabjes thg r%ﬂgC&égﬁaagggggﬁ;ap§§fgeus19f c14in! 86 1GRLAGNELI ON

control, which s perfor i mage reproduction, to

the nembry usage for gndl ety Yidldre data |SEOFER! O 3R ArPigEC Alb-area
Hi ghlight Information, reducing t menory capacity required for the

di sk reprgduct ia818883" atUseast an item image representing an option to be

4 displayed, and the piece of sub-control information includes
5 at least a second branch command which specifies branching to
6 a chain, wherein the chain specified by the second branch
7 command corresponds to the item image, and wherein

8 the reproduction apparatus further comprises:

9 selecting means for selecting an item image according
10 to a user operation among item images reproduced by the
11 reproducing means, wherein
12 the second navigation controlling means instructs the
13 reading means to read the index area of a branch target chain
14 corresponding to the item image selected by the selecting
15 means.

1 27. The reproduction apparatus of claim 26, wherein

2 the piece of chain control information includes a branch

3 command which instructs the reproduction apparatus to branch

4 to another chain according to the value stored in the register,

5 wherein values that can be stored in the register respectively

6 correspond to branch target chains of a present chain, and

7 the piece of chain control information includes a
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In the present enbodlnent the VOB address information 15 table of the
PGC i nf ormnmﬁuwﬁ mﬁﬂg plurality of pieces of VOB addr ess

i nf or mat recordi ng sections to be used by the disk
r epr oduct *on® app arat ds for readi ng VOBs. However, the VOB address
informati on may specify a part of the VOB recordi ng section so that
the optical pickup can read the 20 part of the VOB. Such a parti al
reading is called trinmng. The part of a VOB fetched through

tri ming Bs opregistern ganmand whichf changss THdespagltecasternedf anpakhe
of the VOB recordtn% section in the VOB address information

i ncr eases9t he gsgister, wBprpdpency of inmge materials since a part of VOB

can be used 25 effectivel resent enbodi nent,
t he sub- ﬁpcture dat a tH @|&ﬁ§§$d navigation contrJTi g means c%aﬁg§s the

| ncl ude Thct of YGFUBIPEETS ThABE HeRBREFBArCRORIt G GrapRraLster compapd,

Wth sucE arragggnents, games in which cpnpressed novi ng pi ctures of
filmed shots and CG are m xed nay be achi eved. 5 In the present
enbodi mepg, a VOB uni kngongishs Rhvfgftfon controlling means determines a
14 next chain to be reproduced according to the branch command
15 and the value stored in the register and instructs the reading
16 means to read +the index area of the next chain to be
17 reproduced.
1 28. The reproduction apparatus of claim 27, wherein
2 the sub-picture data stored in the first sub-area
3 includes a plurality of item images representing options to be
4 displayed, and
5 the register command includes a plurality of
6 instructions which respectively correspond to the plurality of
7 item images and performs any of an add operation and a
8 subtraction operation using the value stored in the register,
9 and wherein
10 the second navigation controlling means changes the
11 value stored in the register according to an instruction
12 corresponding to the item image selected by the selecting
13 means.
1 29. The reproduction apparatus of claim 26, wherein
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i s needless fo saythat if the stored noving pictures have a

reprodugﬂ t a second, a VOB unit nay consi st of two
or thre mm;n ﬂ hort reproduction time. In this case, a
managenent anernatlo ck is set before such a 10 plurality of

consecutive GOPs. The managenent information pack Is effective for
the plurality of GOPs. In the present enbodi nent, the itens

i duced with th £y dt Thi b
win 2% inis ar réf%%%gﬁﬁﬁueﬁéoeh%?é@% PHE RS~ og tirehs & B SPne

%ange | colr%rn %%%%st en AdQuever, the |tems may be
reprodu it

ng pIC ata or may be repl aced by
narratigns if Such 5@ % 1‘?1qﬁb§1?:g~ol information 1taelhaespaﬁ eBle
enbodi nent, the PCM 2{1 the 8 ata are used for the au
data. HOVeVe £iotdielodkinatdl For %%ttm@ual Qad.ﬁbalﬁucﬁhea§e§'§!§ﬁé§5SédsB@Uhd
data, MPEG audi o data, and data may be used as far as the data
can be igt er lameehd Nfor actltzlaemyst Stifé®, and a third ddmmdled for
present enbodi nent, the digital noving picture data under MPEQ2 is
used forz the um:urﬁlg:ﬂwngt Wi dadrmionHovemssy geteratert hed dendsadbé aDybAdom
pi cture data such as the digital noving pi cture data under MPEGL and
t he di gigt al mowbeg ,pisgtdur e dat a 104
9 the piece of sub-control information includes any of a
10 first branch command, a second branch command, and a third
11 branch command, the first branch command instructing the
12 reproduction apparatus to branch to another chain according
13 to the value stored in the register, wherein wvalues that can
14 be stored in the register respectively correspond to branch
15 target chains of a present chain, the second branch command
16 instructing the reproduction apparatus to branch to another
17 chain according to a value of the timer, wherein values that
18 can be stored in the timer respectively correspond to the
19 branch target chains of the present chain, the third branch
20 command instructing the reproduction apparatus to branch to
21 another chain according to the random number generated by the
22 random number generator, wherein random numbers that can be
23 generated by the random number generator respectively
24 correspond to the branch target chains of the present chain,
25 and wherein
26 the first navigation controlling means executes all of
27 the first command, the second command, and the third command
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Wi on al gorithm other than DCT (Discrete Cosine
Tran %wmqw nay be used as far as the noving picture dat a

can f a data with the audio data and the sub-picture
dat a. I'n the present enbodi nent, the managenment information
packs are included in VOBUs in units of GOPs, being the units of
repr oduci ng novi ng picture data. However, it is needless to say that
if the_nmethod for conpressing digital noving i ctures change

unit of8t he H§&€rréﬁt thar SimEti 8Hf5§€kme%s b%ﬁ%%egh%c’&%’rw r@o%gr%%l

o or nBi on Means cpRtTRLs dPRTPIYRT AP L EBPagRoRP bt VT HLeARF BBRt PhI LS.

i nf ' . f t k- h f b d T
Irrgnggje I on first cg?r&na f onI (r;ac%lzCL |I¥nd?:|'fsé'gnga?‘negpﬁﬁ,ahgegIﬁjtiil1 orc?r“a and %
15 ?ocat on du@bt% gff % Hfgaks §nQEC§Hﬁe t he contro

I nfor I on r|c ays ocafe per unit of

repr odygi ng movi ng Bhe! ool %amﬁ'a%g%ﬁel ont:RAITHAGRIEN instructs the

i nformati on pack including the H

al | ocaggd i nrbhaiHg hiedideto! RaRaCiinadst Iabéaléll G 'EPéncRO target! CERRLAEN

Is not stored in the sane storage area with control information

for thegatrickppba¥sed byailexanghe, fihst brancm%ﬁﬂﬁmt thBaf 8668H# M- DIEHK

may be synchronized with an i mage frame reproduced per a thirtieth

second35bei ngofmantigsanidhathe third branch command stored in the second
36 buffer means if at least one of the first branch command, the
37 second branch command, and the third branch command is stored
38 in the second buffer means.

3

30. The reproduction apparatus of claim 26, wherein

the piece of sub-control information further includes
color information which specifies a selection color for the
item image, and

the second navigation controlling means comprises:

color changing means for instructing the reading means
to color the itém image selected by the selecting means with

a selection color for the item image; and

O W N Y b WON P

executing means for instructing the reading means to

determine a next chain to be reproduced according to the branch

[y
o

o
fuad

command corresponding to the item ‘'image selected by the
12 selecting means and to read the index area of the next chain

13 to be reproduced.
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0.5 to 1.0 seconds. 25 In the present embodi nent, a read-only DVD

L2W???gi"n|"u“"|ﬂmﬁ"rnnnthe sane effects can biogchieved by using a i sk

In the presént‘enbodi nént, an itemis selected and det erm ned by

using ten keys on renote controller 91. However, ~the nmeans may be

repl aced by the use of nouse or instruction 5 by voi ce.

The commands included in the managenent infornation acks nmay be
Pavi SRETe)

execut ed laut ofdty FHI9 FeRRRBEHION apparadus of clajgy

enabl e the reproduction control in_unit

s wll
er ti

I'n thedpﬁbsent enbodﬁﬂﬂﬁ,Pﬁqﬁ?ﬁNQ£rﬁ?ﬁé&gﬁFﬁfﬁuégfégag{lon 1H§%§§%2§é§%§8
commands _st in t PCC | ' . '
ovel  Feheyerthath R T EBe o spEPalesPlr gbritatus, frd bPBa RS tne

program chain _i.S repr el e.?gg : oYdGh, an arrangenent,
4? ma}) 56 Ofoq‘% g“fcfdéér}roé)& ﬁ‘\?&é‘mg raéigr uced.b1 ° In

a registe

€ cleare I 0

the presgnt enbOdiWEQBuatggbgﬁa:hﬂagﬁﬂﬁﬁiﬁ@adgﬂﬂﬁbhibits the reproduction
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appa}atus from replacing data stored in the second buffer with
a piece of sub-control information separated by the separating
means if the piece of chain control information includes the

flag.

32. A reproduction method for reproducing a multimedia optical
disk, the multimedia optical disk comprising a data area for
storing a plurality of objects each of which includes moving
picture data and at least one of audio data and sub-picture
data and an index area for storing a plurality of reproduction
orders of the plurality of objects, wherein

the index area includes a first index area and a second
index area, the first index area storing at least a piece of
route information which includes a sequence of addresses of
objects, wherein an alignment of the sequence of addresses of
objects in the piece of route information represents one of
the plurality of reproduction orders, and the second index area
storing at least a piece of chain control information which
corresponds to the piece of route information, wherein the
piece of chain control information, being effective in

reproducing objects specified by the alignment of the sequence
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i's the reproduction control information used in the route | evel , and
vi deo obj 8&,’ l,ﬂ,ﬂmmﬂ n different disk areas. However, the PGC

i nformati lnln the video objects 20 t hensel ves. For
exanpl e, if anot "neft nméinayement i nformation pack (hereinafter second
managenent i nformation pack) including the branch target program
chains is interleaved in an inage reproducti on section which
generates a branch, the dis repr oducti on apparatus branches to a

of the b?ograﬁfcﬁéﬂﬁ?sse§5(hempﬂﬁa§ﬁéﬁ fhierFemspesi ﬂﬁ9<ﬂzn$ R oHeRE

SRR U5 EAng 1 SO SR e L0100 4 SALLP, e

di sk se deletin wai_tin t| ne of er 0.t

repr odufg?l on FSBF@gu‘I"Ef‘g’n 32:& e d 9 nggg?a%l ném‘gatlm% hggg?%’gncefh tthe
Fi g. 34A, The r tion apparatus I S supposed to branch to
anot her progrgﬁ?%ﬁalﬁﬂé g%ﬁth 5 reproduction with PGC information #Al

is conpheted, that ighe piece ¥BCERADS ééﬁ%fﬁ&“&ﬂf&kﬁgtiéﬁfiﬁéﬁué€§3any of

specified in PGC. Informati on #Al', nanely, VOB#A6, Is conpleted

The brapgh  an 1ﬁf€:€k§11i@fﬂ)ﬁ5cﬁiﬂhﬁa@fd,mﬁ#@lﬁé@ Satdh  comfnahlae éﬁ&orﬁj
23 conditional branch command, wherein the initialization command
24 initializes the internal parameter, the first branch éommand
25 specifies a chain to be reproduced next after a chain
26 corresponding to the piece of chain control information of the
27 first branch command is reproduced, and the conditional branch
28 command specifies a chain‘'which is to be reproduced next after
29 a chain corresponding to the piece of chain control information
30 of the conditional branch command is reproduced and which is
31 determined according to an internal parameter of the
32 reproduction apparatus, and
33 the data area includes a plurality of small areas each
34 of which includes a first sub-area and a second sub-area,
35 wherein each of the plurality of objects in the data area is
36 recorded over consecutive small areas, wherein the first sub-
37 area stores at least a piece of moving picture data having a
38 certain time period and at least one of a piece of audio data
39 and a piece of sub-picture data, wherein the piece of audio
40 data and the piece of sub-picture data are reproduced at the
41 same timing as the piece of moving picture data, and the.second
42 sub-area stores a piece of sub~control information which, being
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manage ck Is interleaved in the last VOB unit 10 of
VCB#AGrTﬂ“L"' m‘m«uu’ tion apparatus obtains candi dates for the
branch target PGCring orsmati on i nmedi ately before . the branch and
branches to a program chain w thout disk seek. For such a
performance, the disk reproduction apparatus should have anot her

buffer like the Highlight Information buffer f?r tenporarily storing
d natl
the prectn; cpearias o 14T dere TPl R flgsmm-@rea in
[
paranetgf to gpeciine asxt?é Bcgréérg sgiuégg t8§‘7‘ gﬁg%ﬁﬁ(ﬁ%&%&x %%Eah ol the

the dynam c paraneter e speC| neans

use of g5 ti MBiave A %VI@&QW%H'CI"H ofBYnBCasBh  LuiEd irﬁal n %% R

di sk reproduction appar at us to branch to a programc en a timer
I nterrws |s;af§anln the sami s COERY epaldess, an interactive software
title which gi ves questions to the user and rejects himher if the

he/she 425  cannot somswpidyes df réhd jsiibl-con®i@l amfepilaitadin Q.Ehdl%\deb%ny
effective as a teaching material . 107
Now, a 4fet hodbff ;x srcohd i bgarch opdnmahd dasé aseHanget bémmand, wherein the

49 second branch command instructs the reproduction apparatus to
50 branch from a data reproduction of a small area to which the
51 second branch command belongs to a reproduction of another
52 chain, and the change command instructs the reproduction
53 apparatus to change the internal parameter of the reproduction
54 apparatus, wherein s

55 the reproduction method comprises:

56 an initial reading step for reading data from the index
57 area of the multimedia optical disk;

58 a storing step for storing a pair of a piece of route
59 information and a piece of chain control information into a
60 buffer of the reproduction apparatus;

61 a pre-processing step for initializing the internal
62 parameter according to an initialization command included in
63 the piece of chain controi information stored in the buffer;

64 a reproduction controlling step for reading and
65 reproducing a chain specified in the piece of route information
66 stored in the buffer; and

67 a post-processing step for, after a last object in the
68 chain specified in the piece of route information stored in
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prese*T‘enbodinent-Ls described. The editor has to prepare - master

tapes eo tapes of various shots filnmed with vi deo caner as

and mJ M’ h songs and sounds are 5 recorded live. The

novi ng gl nds in the tapes are digitized and | oaded
edit

into a nonllnear |ng machi ne. The editor creates nenus and

I tens using application progranms such as a graphic editor |oaded in
The edi B3 a 23?12%# : ems‘z%%%raang@m% O TR o0 EONED | o
2&’22322'?9” “S Hongin rofrdl ERE PR & PobpEtnShnth B A efiidices
audio 71 8818 +BHDpREEL" chzg&‘gl{}&(i:on%%%g%%ﬁ HHHLE Qb R Chomrl154

t he edi uni't an S by e nonl 1 near

edi ting, ﬁHCh'Qﬁg Gghzh%o%@ltt%n%as'%&y%@aﬁ@ i he1yEEs - in the Tﬁle& dhe

editor creates I nformation #1, #2 e unit
title Sf@rch Enbihebohdbbe. 1AM EEOn | | hRerein rranagerrent tabl e. The
editor [oads these pieces of data intof a menory in a workstation.

20 74 The dat ghkSreppu@iuteiohnéOntHgl Lihg d8t8p SEAUELEEES: SO

that the data is recorded in the file area. The logical data

sequenc®s are recordadreading swshatrers fior asadiegnagobain speeified in then

converted to physical data sequences. The physical data sequences

i ncl ude7§ol unpidaeaoti ioulEeC ifEiorma tllvec kstCorkd |, irk- theSbuffErc dmy awsitsn, of

data in the lead-in area and | ead-out area. A master optical disk is

produced’ by ustaylthrepdysi cal data
78 a separating sub-step for separating objects of the
79 chaih read in the reading sub-step into moving picture data,
80 audio data, sub-picture data, and sub-~control information for
81 each of the small areas;
82 a reproducing sub-step for reproducing the moving
83 picture data, the audio data, and the sub-picture data
84 separated in the separating sub-step; and
85 a controlling sub-step for changing the internal
86 parameter according to the change command included in the piece
87 of sub-control information separated in the separating sub-
88 step and reading and storing route information and chain
89 control information of a next chain to be reproduced into the
90 buffer according to the second branch command included in the
91 piece of sub-control information separated in the separating
92 sub-step, wherein in the reproduction controlling step, sub-
93 steps from the reading sub-step to the controlling sub-step are

g4 . repeatedly executed, +the buffer being updated in the
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108 e ——— —a—..SEquences. Then, copies of the nmaster optical disk
are

factured by using a pressing nachine.
conventig ﬂ ﬂ ring machi nes may be used for manuf act uri ng
t he abovg® i cal disk except a part 5 of logical data

sequences related to the data construction of - the present invention.
Concerning this point, please refer to Heitaro Nakajima and Hiroji
Ogawa: Conpact Di sk Dokuhon, GChnu Ltd. and Applied Physics Society
Optics MP2tingeorhYething spb-step. system Asakura Shoten. 10

Al t hough the present invention has been fully described by way of
exanples with reference to the acconpanyi ng draw ngs, it is to be

noted th var j ous .changes_and, nodi fi cations w || e apparent.t
Those skiied #0-1 o BPRESafEFifs, epratautl” #r' reproguaife PERGTER1 ' Gate
nmodi fications depart.fro o) 0, e r.es i nventj /
shoul d beécons%rrlﬁg‘ﬂ&ﬁéé b%ni %ESF%g %ge%% éﬂhec’%%ear%&ljr%%d%ﬁ dé%’a, uh%}'e:ﬁp@'ach
3 of the plurality of objecps includes moving picture data and
at least one of audio data and sub-picture data and the index

data represents a plurality of reproduction orders of the

the index data includes at least a piece of route

4

5

6 plurality of objects, wherein

7

8 information and at least a piece of chain control information
9

which corresponds to each other, wherein the piece of route

10 information includes a sequence of pointers pointing start
11 positions of objects, wherein an alignment of the sequence of
12 pointers of objects 1in the piece of route information
13 represents one of the plurality of reproduction orders, wherein
14 the piece of chain control information, being effective in
15 reproducing objects specified by the alignment of the sequence
16 of pointers (hereinafter objects specified by the alignment of
17 the sequence of pointers are called a chain), instructs a
18 reproduction apparatus to have a navigation control of the
i9 chain, and

20 each of the plurality of objects includes a plurality
21 sets of consecutive pieces of small data, and each piece of
22 small data includes first partial data and second partial data,
23 wherein

24 the first partial data includes at least a piece of
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obj e
of audio

and a second

VWhat is clainmed is: 1 1. Amltinmedia optical

: S“UMUH“.\'?\“‘“U“‘ i o 2 daa area for storing a plurality of ©

data and sub-picture data; and 5 an index area
for storlng a plurality of reproduction 6 orders of the plurality of
obj ects, wherein 7 t he index ar ea includes a first index area

8 i.ndex area rst |nd ar.ea siorl
at | eadd a pMoWang HigHuze dgga haVﬁPQrﬁaP?SﬁaﬁﬁlEﬁm?nEPEHQ anéeaﬁe EQSBf

addres§§§ of

27
28
29
30
31
32
33
34

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

O%Je%;s piece of audio data and a piece of sub-picture data,
whereln the piece of audio data and the piece of sub-picture
data are reproduced at the same timing as the piece of moving
picture data, and 'u '

the second partial data includes a piece of sub-control
information which, being effective in reproducing the first
partial data in the same group of consecutive pieces of the

small data, instructs the reproduction . apparatus to have a

navigation control of the first partial data in the same group,

wherein the reproduction apparatus comprises:

obtaining means for obtaining digital data from outside
the reproduction apparatus;

first controlling means for performing a navigation
control for reproducing the chain according to the piece of
route information and the piece of chain control information
obtained by the obtaining means;

separating means for separating objects obtained by the
obtaining means into moving picture data, audio data, sub-
picture data, and sub-control information for each piece of
partial data; |

reproducing means for reproducing the moving picture
data, the audio data, and the sub-picture data separated by
the separating means; and

second controlling means for performing a navigation
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11 ' ' nt of the sequence of addresses of objects 12
I n théﬂg‘mm‘mwgmnf ormation represents one of the 13 plurality of
repr od on orcers, and 14 the second index area storing at

| east a piece of chain 15 control information which corresponds to the
pi ece of route 16 i nformati on, wherein the piece of chain control

I nformati on, 17 being effective in reproducing objects specified by
t he 18 al i gnnment of the sequence of addresses (hereinafter objects

19 splci f i €ANbYOLhECE] FERFRAVCEHP Hae sehirnite rcandingstr the piege of
Il ed hain), .instruyct t] tus to.h 21
o o B g ShhERT FaFGPASHISA' SoRPRELE'SY {8 A mprntes

a plurality of small areas each 23 of which includes a first sub-area
and a second sub-area, 24 wherein each of the plurality of objects in

the datajareaghs rRa repkBGAEEEHnC¥PParABRSCUE! UL SHPSS, Afifi8Resiher ol N

110 . . t sub-area stores at least a piece of
moving 27  picturecggt g;payl Bgnéréﬁi%ﬁgnméhﬁ 86hbPIsand at |east one of
28 ~a piece of audio data and a piece of sub-picture data, wherein 29

the piecg of audio datgisae biierBree8rOktorhing Gf palrd¥df Afiece of route

4 information and a piece of chain control information;
5 first updating means for updating the first buffér each
6 time a pair of a piece of route information and a piece of
7 chain control information are obtained by the obtaining means;
8 route controlling means for controlling reproduction of
9 the chain by instructing ‘the reading means to read objects in
10 order of the sequence of addresses stored in the piece of route
11 information which is stored in the first buffer; and
12 first navigation controlling means for instructing the
13 obtaining means to obtain route information and chain control
14 information of a next chain to be reproduced according to the
15 piece of chain control information stored in the first buffer
16 after tﬁe route controlling means completes a reproduction
17 control of a chain, wherein
18 the second controlling means comprises:
19 a second buffer for storing a piece of sub-control
20 information;
21 second updating means for updating the second buffer
22 each time the separating means separates a piece of sub-
23 control information; and
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reproduced at the sane timng as the piece of nobving picture 31
data lmﬂmmrl“ur“mm the second sub-area stores a piece of sub-control
, being effective in reproducing data stored 34
|n the Yir'st “subB-ated in the sane small area, instructs the 35
reproducti on apparatus to have a navigation control of the 36 dat a

stored in the first sub-area in the sane snall ar ea. 1 2. The
mul ti media optical disk of clajm]l, further qPrrs n alrt of

sectorszﬁoLned on ? §EFP§¢-??¥&Q§t%WRHQQQ?r means §8€h1%?t£ Btihde

?%ﬁgeiﬂgﬁtvefesgi??%?glnésmeagga to 8hERn Foute pr]gi ikt et onEe
[ 6

?rh (st 25" sﬁﬁfarf%%%l%’nr% of RBRE IER' FE nd e TE IR A 0 %ne

L Dok oo DEBCROBE! Sl  OLOERB! | Pch AuibEos a‘?’?‘? 5 i, sedbiid fifneer.

claim?2, conprising 2 a first transparent substrate and a second
transparent 3 substrate which are bonded with an information |ayer in
4 betyeen, zsach phithRebiasbptisnsPaisRt coMpeisshg: and the second
2 a data area for storing a plurality of objects each of
3 which includes moving picture data and at least one of audio
4 data and sub-picture data; and
5 an index area for storing a plurality of reproduction
6 orders of the plurality of objects, wherein
7 the index area includes a first index area and a second
8 index area,
9 the first index area storing at least a piece of route
10 information which includes a sequence of addresses of objects,
11 wherein an alignment of the sequence of addresses of objects
12 in the piece of route information zrepresents one of the
i3 plurality of reproduction orders, and
14 the second index area storing at least a piece of chain
15 control information which corresponds to the piece of route
16 information, wherein the piece of chain control information,
17 being effective in reproducing objects specified by the
i8 alignment of the sequence of addresses (hereinafter objects
19 specified by the alignment of the sequence of addresses are
20 called a chain), instructs a reproduction apparatus to have a
21 navigation control of the chain, and
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rahSparent substrate having a thickness range of 0.5nmto 6 0. 7mm

and tlﬂ‘“ﬂ ‘mm\ﬂﬂl}“ “%; I ncl udi ng the index area and 7 the data area.
ptical disk of claim?2, wherein 2 a pair

of a pi*ecé ot rbute information and a pi ece of 3 chain control

information is a unit of resident information 4 stored in the

repr oducti on appar at us, and 5 a piece of sub-control information

is a uniit of resident nfornatlogﬁatored roduc

npparards. 50 CChthengarnl prRBGLACLPIPELR BEGRADLLE OF PHSL hBTeRn egch
f - | f | ud fla t hat bi t
fﬁ?rﬁgﬁﬁducﬁpsﬁ”@mﬂ}" ”L%—ﬁgw{is%zt f:fsh "B arRe S, Aol HRY HEEPoREeS,
I .
plece o%ﬁghgyw 85%? |nf8rn§ge b 3!?% n\gﬁééig]lﬁth ?t%r%%% L8
command,gnd a see%gaoB@Lzrbesggacg%mngma UAE" Sl feklEn st branch

command  Speci Fres e ensi re roéuce A hext a chain

correspgpdi ng to thepi,eqq QA Lip-24 %%é bl %8%%%' R rc?ﬂ“r%‘gfﬁé’

and-the conditional 7 branch conmand specifies a chain which is to
reproduged negkcture data having a certain time period and at least one of

28 a piece of audio data and a piece of sub-picture data, wherein
29 the piece of audio data and the piece of sub-picture data are
30 reproduced at the same timing as the piece of moving picture

31 data, and

32 the second sub-area stores a piece of sub-control
33 information which, being effective in reproducing data stored
34 in the first sub-area in the same small area, instructs the
35 reproduction apparatus to have a navigation control of the
36 data stored in the first sub-area in the same small ares,
37 wherein
38 . the piece of chain control information includes any of
39 a first branch command and a conditional branch command,
40 wherein the first branch command specifies a chain to be
41 reproduced next after a chain corresponding to the piece of
42 chain control information of the first branch command is
43 reproduced, and the conditional branch command specifies a
44 .chain which is to be' reproduced next after a chain
- 45 corresponding to the piece of chain control information of the
46 conditional brahch command is reproduced and which is
47 determined according to an internal parameter of the
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after

a chain correspondlng to the piece of chain control 9

mformatl ulum:lm mmﬂg and which is determned according to 10 an
i nternal reproducti on apparatus, and . :

112
I ncl ude any

the 13 second branch command instructs the reproduction apparatus to

sone pieces of the sub-control information

12 of a second branch conmand and a change conmand, wherein
14

branch froma data reproduction of a small area to which the 15 second
branch é8mun¥epErengsios arpeppsydet ~BA of another 16 chain, and the

change connand I nstructs the reprqduction tus to chaqgﬁﬁé
i nt er nafSpar anet er ofOMRePLEBFRSIBE FBA Sﬁ%‘CO%BB% a} ormatapn e any

nultlnegha optlcal di sk o cIa m 6, wh

chain c
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par anet ef
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Pion apparart us respondi ng

pb‘?:%ﬁcﬁf £203 3 G Yo AU & GR1AIULEE to which the
second branch command belongs to a reproduction of a certain
chain, and the change command instructs the reproduction
apparatus to change the internal parameter of the reproduction
apparatus, wherein |

a branch small area, which is a small area storing the

second branch command in a sequence of consecutive small areas
over which a chain is recorded, includes a third sub-area,

wherein

the third sub-area stores a piece of next-index
information which includes a sequence of pointers pointing
record . positions of objects of the certain chain specified by
the second branch command and a branch command specifying,
according to the internal parameter, another chain to be

reproduced immediately after the certain chain.

36. A multimedia optical disk comprising

a data area for storing a plurality of wvideo data
sequences each of which includes an arbitrary number of objects
reproduced in an arbitrary order, wherein each of the arbitrary
number of objects includes moving picture data and at least one

of audio data and sub-picture data, wherein
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1 |caI disk of claim7, wherein 2 t he
|nternal ﬁi‘ of a value stored in a 3 regi ster, a count
an

val ue of
generator in
initializatio
the register,
1 9. The nu
113

sub-area_ 3

4 dlspﬁayed

change g
7 wher éi n
correspgads t

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

a randon1nunber 4 generated by a random nunber
the reproductlon 5 apparatus, and 6 t he
n command specifies any of setting an 7 initial value in
activating the tiner, and 8 generating a random nunber.
Itlnedla optical disk of clai m 6, wher ei

the datghgreppipriydes BPIIEILEY O THRLY FRpes each

ﬁﬁl L1 R010888 ) o el A VB dRRRAN G bl GACOR (S UpCaRga. ]

TP PR L S
@nbhght em i mage.

the first sub-area, stores at least a piece of moving
picture data having a certain time period and at least one of
a piece of audio data and a piece of sub-picture data, wherein
the piece of audio data and the piece of sub-picture data are
reproduced at the same timing as the piece of moving picture
data, and

the second sub-area stores a piece of sub-control
information which, being effective in reproducing data stored
in the first sub-area in the same small area, includes any of
a second branch command and a change command, wherein the
second branch command instructs a reproduction_apparetus to
branch from a data reproduction of a small area to which the
second branch command belongs to a reproduction of another
video data sequence by reflecting an interactive operation
between the reproduction apparatus and a user, and the change
command instructs the reproduction apparatus to change an
internal parameter of the reproduction apparatus, wherein

a last small area of a last object of one video data-
sequence includes a third sub-area, wherein

the third sub-area stores a piece of next-index
information which includes a sequence of pointers pointing

record positions of objects of a certain video data sequence
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1 10. Tﬁé“nurf*ﬁedia‘optical di sk of claim9, wherein 2 t he

pi ece of s tion further includes 3 color information
whi ch speci 'WE l "Hgyﬁgﬂacolor and a 4 determ nation color for the

itemimge 11. The multinmedia optical disk of claim
6, wherein the sub-picture data stored in the flrst sub-area 3
i ncl udes at Ieast an iteminage representing an option to be

di spl aye and t he second brapnch command i.ncl ude Iea

branch B 11 e ReRnel ORI SPRSC AT Ao n SERPEELA A eF‘é’l il

R i SR il Sl R

°°”‘O“S'ﬁ.chzﬁ%dlee%ﬁd%% S Rt R ] Do S RSy PC0

data andgub- piyd Upfaflaha cdiffind specifies any of a video datallfquence

37 specified by the second , branch command and a video data
38 sequence to be reproduced immediately before the one video data
3¢9 sequence,
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5 an index area for storing a plurality of reproduction 6

orders of the plurality of objects, wherein 7 the i ndex area
includes a first index area and a second 8 i ndex area, 9 _ t he
first index area storing at |east a piece of route 10 i nformation which
i ncl udes a sequence of addresses of objects, 11  wherein an alignnment of
t he sequence of addresses of objects in the piece of route

i nformation repres f plurality of reproduction orders,
and 1440 RBS' WH% R&ggLQ%§§E§toring at | east a pi ece of chain

;5 OnFrO| 'nforna%tﬁgl%gmggl °E@ﬁ§889déi%9 #Q? 6958 r@H%7muig1med1a

|nformat|on, wher ei n prece aln contro orma I on

ffecti i d

Sequence of aBBteCots MO Hfihines AEhata lard £ok° stbiipd SRIEES .gmﬁ?
of the sequenggs ?.Ld@dﬁuJ@EﬁSSRfé@uréodat&aéﬂc?da@ @Aagtnbneaa% 5{1818' Qﬁ’éaoénc(ij

chai n control ormat 1 on I ncludes any of a first branch command

a CondltlonalshﬁaBQEtu%% dad@TMBRthe WA SinbdiRe ddtSdaDI@Oh £085B0Mc1udes
specifies a chain to be reproduced next after a chain corresponding

to the pkece aﬁ41nde£z akaban£6@nNEEerihgf 26pROAQOLOENT BEAEE SHE bERS CHb§esBRNd
is 25 repr oduced, and the conditional branch command specifies a 26

chain whi ch Rostetl dnfiermateprodie ethendxidexafdssa fncthden a2kequence of
corresponding to the piece of chain control information of the 28 )
condi ti onal bdéneﬁsesoﬂﬁe@kﬁe¢ssVﬂepﬁbdud@@me@ﬁdremﬁ?@ﬁntssa pgproduction

determ ned according an internal garaneter of the
order. Chaln.control information in the index area corresponds

to the route information. The chain control information, being
10 effective in reproducing objects specified by the alignment of
the sequence of addresses:(objects specified by the alignment
of the sequence of addresses are called a chain), instructs the
reproduction apparatus to have a navigation control of the
chain. A piece of moving picture data having a certain time
15 pericd is reproduced at the same timing as a piece of audio
data and a piece of sub-picture data. A piece of sub-control
information, being effective in reproducing moving picture
data, sub-picture data, and audio data stored in a small unit
instructs the reproduction apparatus to have a navigation

20 control of the data stored in the same small unit.
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30 reproducti on apparatus, and - 115

the data area includes a plurality of small areas each 32 of
which includes a first sub-area and a second sub-area, 33 wherei n each
of the plurality of objects in the ddtp43rea is 34 recorded over
consecuti vé small areas, wherein 35 the first sub-area stores at
| east a piece of noving 36 pi cture data having a certain tinme period and
at | east one of 37 a piece of audio data and a piece of sub-picture
data, wherein 38 the;pigcqtge audi o data and the, pi ece of sub-picture
data are 39 reproduced @t same timng as MRENEP f nmoving picture
40 data, and 41 the second sub-area s
sub-control 42
stored 4govin
44  a sepohe
second br§
froma da

produci ng data

i ncl udes any of
the 45

D 46 branch
e second branch

48movﬁ§ﬁfc&xre5 aro—t1® change

apenof
Y Japanese make __J

<<

# 1B

moving picture 1 group of pieces of reproduction route data

moving picture 5

L moving picture 4
moving picture 2

moving picture 3

#£1CH

group of pieces of reproduction route data

route type route data
reproduction route {consecutive reproduce moving picture ¥ 1,then moving picture & 2,and go to
data #1 reproduction | reproduction route data 2

reproduce moving picture # 3 (menu)
go to reproduction route data # 3 if (a) is selected
go to reproduction route data # 4 if (b) is selected

reproduce inoving picture # 4,and go to reproduction
route data # n

reproduction route jconsecutive | reproduce moving pictire # 5,then moving picture #k,and go to
data #4 reproduction | reproduction route data #

reproduction rovte |branch
data ¥ 2 reproduction

TeproquCHOn TOUte | CONSECUTve
data # 3 reproduction




49. apparatus to change the internal paraneter of the reproduction 50
appar atus, wherein 51 the multinmedia optical disk conprises
a first 52 transparent substrate and a second transparent substrate
which 53 are bonded with at | east éh}gﬂfornation | ayer in between, each
54 of the first transparent substrate d the second transparent 55

substrate having a thickness range of 0.5nmmto 0.7nm and 56 - t he
i nformation |layer includes a plurality of sectors
116 57 formed on a spiral track, wherein 58 each

of the index area and the plurality of small areas 59 is set in a

series of consecutive sgC , 60 each of the piec fhovi ng
pi cture data, the piec 1 audi o data, and the pi of -picture
data in the first 62 rea is recorded over at | tor, and
63 the pie control informatjon in th ec ‘ - 64
area i s recorded ove a sector. 1 13. A nulti | gptica
di sk conpri sing: , Cﬂ —
o0
< o .
o g
. "—7F—"
el
: S
% 4 ]
S E
N — O N 0o S X
== OO
L R B
B
E b
Y Q
=] [~
E B=
oh = 9
Z 5 o 8
8.4 < ;..ﬁ«x o Fu
© P E .8 &
. 8 < 0 % g
S Ao I = gb
m & = &3
Q| 4 .Eogcgg
. ‘5 aqv):..o..-.?s
o0 S N =0 & ©
o= -~ O O
;Ill "6 vt e oyl ed oyl
&
3 Jur
~T<T

u

Read-Qut
surface A

- Fig. 2C
rear surface B 114 light spot
L/ |
L / A
: . N



2 ’ a data area for storing a plurality of objects each of 3

whi ch i ncl udes novi ng picture data and at

sub-picture data; and 5
reproduction 6
the index area includes a first
9 the first

orders of the plurallty of objects,
i ndex gﬁand a second 8
i ndex area storing | east a piece of

| east one of audio 4 data and
an index area for storing a plurality of
wherein 7

i ndex area,
route 10

i nformation which includes a sequence of addresses of objects, 11

wherein an alignnment of the sequence of addresses of objects 12
route informati on represents one of the 13

pi ece of
reproduction orders, and 14
| east a piece of chain 15

pi ece of route 16 i nformation,
information, 17 bei ng effective
t he '

t he sequence of addresses (hereinafter objects 19

contr ol

in the
plurality of

the second i ndex area storing at
i nformati on which corresponds to the
wherein the piece of chain contro

in progjilng objects specified by

al i gnnent of

speC|fied by the

al i gnment of the sequence of addresses are 20 called a chain), and the
pi ece of chai ndfs?(nf(;tahd'nnf ormati on S99SIOO__
(anticlockwise) S98 el
97
596
S95
S94 S \
$93 g L% |
) 5/ ;
S91
$90
$89
Fig. 3B
sector >
sector header error correction
area user data area code storing area




21 includes any of a first branch command and a conditional
command, wherein the first branch.-command specifies a chain 23
reproduced next after a chain corresponding to the piece 24
information of the first branch connand is 25

control
t he conditional branch command spe0|f|
reproduced next after a chain
control information of the 28

reproduced and which is 29

a register of the 30
area includes a plurality of small
first sub-area and a second sub-area, , 33
of objects in the data area is i
wherein 35

pi ece of audio data and a piec
pi ece of audio data and the pye
at the same timng as the pi
t he second sub- aft@g
bei ng effective

t he sane smal|

lead-in area

of novi ng

des gny of

volume
management

. deAor ded over consecutive smal
the first sub-area stores at
36 picture data having a certain time period and at

ce of sub-pfcture data are 39

pilece of sub-
data storedf 43

volume area

lead-out area

branch 22
to be

of chain

r epr oduced, and

chain which is to be

cg$ esponding to the piece of chain
condltlonal
determ ned according to a value stored in
reproducti on appar at us,

areas each 32

branch command is

and 31 t he data
of which includes a

wherein each of the plurality

ar eas,

| east a piece of noving

| east one of 37 a

ure data, wherein 38 t he

r epr oduced

data, and 41

i nfornmati on whi ch,

the first sub-area in

118

icture 40

ontr
logmal block #m—4

A 1 logical block # m—3
/ logical block #m—2
‘ logical block #m—1
logical block ¥ m
logical block # m-1
logical block # m-+2
logical block # m+3
s logical block # m-+4
“\ logical block #m-+5
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44 ‘a second branch conmand and a change command, wherein the 45

sécond branch command instructs the reproduction apparatus to 46 branch
froma data reproduction of a small area to which the 47 second branch
command bel ongs to a reproduction offh ahher 48 chain, and the change
command instructs the reproduction apparatus to change the value
of the register of the 50 reproductlon appar atus, wherein 51

the multinedia optical disk conprises a first 52 t ranspar ent
substrate and a second transparent substrate which 53 are bonded wth at
| east an information |ayer in between, each 54 of the first transparent
substrate and the second transparent substrate having a thickness
range of 0.5mMto 0. 7mm and i@ the information |ayer includes a
plurality of sectors 57 fo Hgﬂ'gﬂ3a spiral track, wherein 58

each of the index area and the plurality of small areas 59 is set in a
series of consecutive sectorg,—60 each of the piece of noving
pi cture data, the piece of /6l audi o glata, and the piece of sub-picture
data in the firs 62 bjarea is retprded over at |east a sector, and
63 FW? pi ece of sub-control information in the second sub- 64
area i s recor?dd over | ea$t a sector
lead-in area
Video Manager
volume
management
H area /Vl
- / Video Title Set
-
volume area V2
L Video Title Set
: -
file area
 Video Title Set '
lead-out area




1, 14. A reproduction apparatus for reproducing a multinmedia 2 opti cal
di sk, the nmultinedia optical disk conprising a data 3 area for storing
a plurality of objects each of which Qpcludes 4 novi ng picture data and
at | east one of audio data and sub- 144 119
5 picture data and an index area for storing a plurality of 6

reproduction orders of the plurality of objects, wherein 7

i ndex area includes a first index area and a second _8 i ndex ar
first index area storin ast a{mM™ f 9 out I nf '
of which includes dd;f?ses— { obj-gc
al i gnnent of the sequﬁncepS? 11 es fndg efts
route information 12 | sentis t he ,l@@j y of
orders, and the 13 5ec6Rd fi nd oring gt} epst 4
control 14 I nf or nat g%<ﬁ i ch nds} [toa <t h i
15 i nformati on, 180 PLECE . [ cqnix ol | nf _
being effective in pr(%@i g b ¢ 'ég e¢r ife @/ té l?gg 4 i gnment
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18. specified by the alignnment of the sequence of addresses are 19
called a chain), instructs a reproduction apparatus to have a 20

navi gati on control of the chain, and 21 the data area includes a
plurality of small areas each 22 f which includes a first sub-area and
a second sub-area, 23 wherein each/dgi4 the plurality of objects in the
data area is 24 recorded over consecutive small areas, wherein the
first sub- 25 area...stores at |least a piece of noving picture data
having a 26 certa eriod and at | east one of a piece of audio

data 27 and a I cture data, wherein the piece of audio 28

data and the piec data are-reproduced at the 29 sane
timng as the pi i ure data, and the second 30 sub- ar ea
stores a piece i nf v mation which, being

T st
ppar at us
sub- 34

120 ‘ ve in r\eprodum ng dat int
sub-area in 32 rea, instructs fhg r oductfi
to 33 have a Kavi gat of‘\the data 4 f)r d i n§t hetffi
area in the sane ymal &5 wher eiln| t fe # efir od{io
apparatus conpri sess means {f pr §ir ghdifng ¢l
mul ti medi a :
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37 optical disk; 38 first controlling nmeans for performng a
navi gation 39 control for reproducing the chain according to the piece
of 40 route information and the piece of chain control information 41
read fromthe index area of the nultinedia optical disk by the 42

readi ng neans; 43 second cont$q| i ng neans for performng a

navi gation 44 control for reproducing t plurality of objects in the
data 45 area according to the piece of sub-control information read 46
fromthe data area of the nultinedia optical disk by the 47 readi ng

means; and 48 reproduci ng neans for reproducing the object read
by 49 t he readi ng neans. 1. 15. The reproduction apparatus of claim
14, wherein 2 the first controlling nmeans conprises: 3

first buffer means for storing a pair of a piece of 4 route information
and a piece of chain control information, 5 wherein the pair of these
pi eces of information are updated 6 each tinme another pair of the sane

kind are read fromthe index ) , 121
Fig. 7A
video pack
- 1 pack(2048 bytes) N
_ Ipacket s

pack | packet data field

header| header

stream ID(8 bits) '

|—video acket :1110 0000 .
P | | Video I

NN




7. area; 8 route controlling neans for controlling

reproduction of 9 the chain by instructing the reading neans to read
the objects 10 in order of the sequence of addresses stored in the
pi ece of 11 route information mhﬁkh ys stored in the first buffer
means; 12 and 13 first navigation controlling neans for
instructing the 14 reading nmeans to read route information and chain
control 15 information of a next chain to be reproduced according to

the 16 pi ece of chain control information stored in the first buffer 17
means after the route controlling neans conpletes a 18

reproduction control of a chain, IGI%, t he second
controlling neans conprises: 20 1 13 second buffer neans for storing
a piece of sub-control 21 infornatlon wherein the piece of sub-contro
information is 22 _ updated each tine anot her pi ece of the same kind is
read from 23 ahdHU§B§karea and 24 second navi gation
control ling neans for instructjng k 2 eadlng nmeans to read route
[ l‘,nr
i nformat i @n o akidn R aviy 0 =N haig to be

reproduced according to the 271 ath ce of sub control information stored
in the second bu ; ppar at us of
claim 15, wherein

pack
header

header data fleld

stream ID(1011 1101} \

s ot o . v e T e  w  m e r

R e Eak d

Audio

sub-stream ID(8 bits)

—audio pack A,B linear PCM# 0~ #7 . 10100 X X X

L# 0~#7
—audio pack C Dolby AC3#0~#7 . 10000X X X
Mgo~t7




2 t he piece 'of chain control information includes any of 3 a
flrst branch command and a conditional branch command,

122 4  wherein the first branch command specifies a chain to
be 5 reproduced next after a chain cohgﬁspondlng to the piece of 6
chain control information is reproduced, he conditional 7 branch
command specifies a chain which is to be reproduced next 8 after a chain

corresponding to the piece of chain control 9 information is reproduced
and which is determ ned according to 10 an internal paraneter of the
reproduction apparatus, and 11 sone pieces of the sub-control

information include any 12 of a second branch command and a change
comand, wherein the 13 second branch conmmand instructs the reproduction
apparatus to 14 branch froma data reproduction of a snmall area to which
the 15 second branch command bel ongs to a reproduction of another 16
chain, and the change conmand i nstruct sFlge7 roduction 17 appar at us
to change the internal paraneter of the reproductlon 18 apparatus, and
19 wherein the first. navigati'on controlling neans

sub-picture pack

1 pack(2048 bytes)
1 packet ' S

Y

A

data field

bt o o sy s i Ay o Bt e g e At o e A e A

run-length image data

sub-stream ID(8 bits)

L‘ sub-picture# 0~ #31 :001X XXX X
Lgo~#ar




20 conprises: 21 first decoding neans for decoding the piece
of chain 22 control information stored in the first buffer neans; 23
first branch processing neans for, iflgi decoding result 24 of the first
decodi ng neans indicates that the piece 44 chain 25 control information
includes the first branch command, 26 instructing the readi ng neans
to read route information and 27 chain control information of a next
chain to be reproduced 28 after the route controlling nmeans conpletes a

reproduction 29 control of a chain; and
123 30 condi tional branch processing neans for, if a
decoding 31 result of the first decoding neans indicates that the piece
of 32 chain control information includes the conditional branch 33
command, determining a next chain to be reproduced according 34 to the
internal parameter and instructing the reading neans to 35 read the
pi ece of route information and the piece of chain 36 contr ol
information of thet next n affer--the route 37 control ling
means conpl etes a rqproduct ontrof tof a charﬂr-hgg wherein
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39. t he second navigation controlling neans conprises: 40

second decodi ng neans for decodi ng the piece of sub- 41 control
information stored in the second buffer neans; 42 second branch
processing neans for, if a decoding result 43 of the second decodi ng
means indicates that the piece of sub- 44 control information

i ncludes the second branch comand, IQS instructing the reading
means to read route information and 46 /Qhﬁin control information of a
next chain to be reproduced 47 according to the second branch command,;
and 48 changi ng neans for, if a decoding result of the second
49 decoding neans indicates that the piece of sub-control 50

i nformation includes the change command, changing the internal 51
paranmeter of the reproduction apparatus according to the change 52

command. 1 17. The reproduction apparatus of claim 16, wherein 2
sone pieces of chain control information include an
124 3 initialization command which instructs the

reproducti on 4

Fig. 8

Investigate the house. Where do you investigate ?

s

@sﬁirs @kitchen | {3 corridor @ tiving room
@ bathroom| | ) stdy (Dbedroom| | @ no investigation

Fig. 9

trick play information

DSI



apparatus to initialize the internal parameter of the 5
6 pi ece of

4
reproducti on apparatus before a chain corresponding to the
the first

chain control information is reproduced, and 7
navigation controlling nmeans furthar, 8 conprises: 9
if the piece‘%44chain control 10 information

pre- processi ng neans for,
decoded by the first decoding neans includes the 11 initialization
command, initializing the internal paranmeter 12 according to the
initialization command before the route 13 controlling neans starts a
corresponding to the piece of,chain

reproduction control of the chain 14
control information. 1 18. The reproduction apparatus of claim 17,
wherein 2 the sub-picture data stored in the first sub-area 3
i ncludes at |east an iteﬁgi ge representing an option to be 4
t{ye second branch command specifies a branch
t he

di spl ayed, and 5
target 6 chain correspo othe itemimge, and 7
cludes: 8 sel ecting neans for

reproduction apparatus furg

selecting an iteminage acg 9 t'lo a user operation anong item

i mages reproduced by the 1 produci ng neans, wherein 11 . t he
second navi gation control [ ns instructs the 12 reading neans to
read the index area of a b arget chain 13 corresponding to the
itemimage sel ected by the i ng
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a
t he

t he internal
a count val ue of

8

regi ster,
and wherein

and 4

5
nddat ed by t he random nunber

he

ol

19. The reproduction apparatus of claim

appar at us,

gener at or,
14
g

1
the reproduction apparatus includes a register,
6

7

14 means.
2
and a random nunber
is any of a value stored i
and a random nunber
I n the reproduction

125

18, wherein
timer, 3
par anet er
the timer,
gener at or
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1 20. The reproduction apparatus of claim19, wherein 2 t he

pi ece of chain control information includes a branch 3 command whi ch
instructs the reproduction apparatus]ﬁb ranch 4 to anot her chain
according to the value stored in the reg &ter 5 wherei n val ues t hat
can be stored in the register respectively 6 correspond to branch
target chains of a present chain, and 7 t he piece of sub-contro
i nformation includes a register. 126
8 command which changes the value s ored i@ the 8edister, wherein 9
t he second navi gation controlling nmeaps ch es|tiig J10 val ue stored in
the regi ster according to the registef co d, | 1% and 12 t he
first navigation controlling neans determ nes a ﬁg next chain to be
reproduced according to the branch co nd ﬁA- afAdJt he value stored in
the register and instructs the readlnﬁ 15 33neqn58& read the i ndex area
of the next chain to be 16 repr oduged. ;El. 2T. fThe reproduction
apparatus of claim 20, wherein 'ﬁ &
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2. the sub-picture data stored in the first sub-area 3 I ncl udes
a plurality of iteminmges representing optlons to be 4 di spl ayed, and
5 the register comuand ing dp a plurality of 6

i nstructions which respectively corresp md4 to the plurality of 7 item
i mmges and perfornms any of an add operation and a 8 subtraction
operation using the value stored in the register, 9 and wherein 10

t he second navi gation controlling nmeans changes the 11 val ue stored in
the register according to an instruction 12 corresponding to the item

| mage sel ected by thé%selg@tlng 13 nmeans. 1 22. The reproduction
appar atus of cl ai m 18, mhe ein 2% t he reproducti on apparatus

includes a register, a | @ o o) o D
3 and a random nunber g er §§ ég = .84 pieg oggghaing ntro
i nformation includes any b o R{fENse [cafafdefo [satf | aejakde in the
register, a second 6 |c - P! Ct@»a%’ t 84 @i mgr J8 t‘gi d
command for Ela|ElE|=| El |El<e|E}|E|=]|E
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7. instructing the random nunber generator to generate a random 8
nunber, and 9 t he piece of sub-control information includes any
of a 10 first branch command, a se ?nd branch conmand, and a third 11
branch conmmand, the first br anch connaﬁé4|nstruct|ng the 12
reproducti on apparatus to branch to another chain according 13 to the
value stored in the register, wherein values that can 14 be stored in
the regi ster respectively correspond to branch 15 A a0 f  a
present chain, the second branch cagmgnd 16 i NSt UGt
apparatus to branch to another 17 4 -8hain accordlnﬁguqza
tinmer, wherein values thaty 18 cg ge stored in the t§
correspond to the 19 branch tar chains of the p d

third branch 20 commandgi nst r uct? t he reproducti ¢n2a : p branch
to 21 anot her chain acd§ ng tqgt e random nunber |gs dbié K he 22
random nunber generator, wﬂe%éin rg@dam nunbers t hat g7y dgener at ed
by the random nunber - g3n6?ator43r spectively 24 ' S 0 t he
branch target chains of thE Poesent§ichaln, 25 and Whe ' -

the first navigation cont r.8l ng executes all oft he“first

comand, the second co 1T Ln the
first buffer neans E@re tlﬁe rqutle Fomtr
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29. neans controls reproduction of the chain if at |east one of the 30
first conmand, the second conmmand, and the third command is 31 stored
in the first buffer neans, and 32 18/ t he second navi gation
controlling nmeans instructs the 33 reéﬁing means to read i ndex areas of

branch target chains 34 specified by all of the first branch command,
t he second branch 35 command, and the third branch command stored in the
second 36 buffer neans if at | of the first branch command, the
37 ~ second branch conmmand, ap bran ommand is stored 38
in the second buffer neans. 2 e roduch\i on apparatus of claim
18, wherein 2 the By rol infyrmation further
i ncludes 3 col or i i { fAes a sel¥ction color for the
4 itemimage, and vi gati on control ling nmeans
conprises: 6 CO o ' f i nstrukting the reading
nmeans 7 to color the d ' eqt the sel&ting neans with 8
a selection color for t ' Qg a executing neans for
instructing the readi ng means to\} 16 I g a next hain to be
reproduced according t ¥h n > :
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11. command corresponding to the iteminmge selected by the 12

sel ecting neans and to read the index area of the next chain 13 to be
repr oduced. 1 24. A reproductionlggparatus for reproducing a

mul ti medi a 4 129 2  optical

di sk, the nultinedia optical disk conprising a data 3 area for storing a
plurality of objects each of which includes 4 novi ng picture data and at
| east one of audi o data and sub- ' i ndex area for
storing a plurality of 6 repr hespfural ity of

obj ects, wherein 7 the i nddx ard4&in rst index area and
a second 8 I ndex area, the fifrst ijndex jakea | east a piece of
9 route information which incljudes |a sequ@nc fdH effses of 10

obj ects, wherein an alignnment of}f the [sequgri§e Essfs of 11 obj ect s

the plurality of
Ssoging at least a
capr ¢spenfs to the piece of
afngcgntro

in the piece of route informatign regresenty o
reproduction orders, and the sedond ijndex jagea
pi ece of chain control informatijon wii
route information, wherein the |15
information, being effective }in

af

outline

perform operation on register v
branch to program chain in anoth

result meets condition

Fig. 14

field
=S
branch target program chain number branch to specified program chagm=

register number, integer, operation,

branch target PGC number

Video Title Set number, branch target

register number, integer, branch condition, | compare integer with register value an
PGC information

branch target PGC number

SetReg Link
Play Title

operation code
Link
CmpReg Link




16, reproducing objects specified by the alignnment of the sequence 17

of addresses (hereinafter objects specified by the alignnment 18 of the
sequence of addresses are called a chgod) instructs a 19 reproduction
apparatus to have a navigation contro fd4he 20 chain, and 21

the data area includes a plurality of small areas each 22 of which

I ncl udes a first sub-area and a second sub-area, 23 wherei n each of the
plurality of objects in the data area is 24 recorded over consecutive
smal | areas, wherei [ 25 area stores at |east a piece of

moving picture datg _hay ain tinme period and at |east one of
a piece of audi o/dakd B 8 of sub-picture data, wherein the
pi ece of audio S| BIE 130 28 data
and the piece o SJ_E—FE it a are gregroduced at the 29 sanme timng
as the piece of nnvggﬁg t he second 30 sub- ar ea stores
a piece of subqconi &nlZ) & Lp@_!plch being 31 effective in
repr oduci ng daua.stE?ég - Area in 32 the sane snmall area,
instructs the feprp@|ce B3 have a navigation control of
the data stored in|8)&
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34, area in the sane small area,

appar at us conpri ses
mul ti media 37
performng a
to the piece

of 40

I nformation 41

by the 42 readi ng nmeans;
objects read by the 4
data, sub- 45

46 plurality of smal

reproduci ng the novi ng pict

second control ling i@

r epr oduci ng t he obj

i nformati on separated by

131
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1 . 25: The reproduction apparatus of claim 24, wherein 2 t he

first controlling nmeans conprises: 3 a first buffer for storing
a pair of a piece of route 4 inforgg%ion and a piece of chain contro
information; 5 first updating’mns for updating the first
buffer each 6 time a pair of a piece of route informati on and a pi ece of
7 chain control infornmation are read fromthe index area by the 8
readi ng nmeans; 9 route controlling means for contr i
reproduction of 10 the chain by instructing the reading ne read
the objects 11 in order of the sequence of addresses store%;ha tgthe
pi ece of 12 route information which is stored in the firskbggfgqr; and
13 first navigation controlling nmeans for instructin@;;&e 14
reading means to read the route information and chain control —=&5
information of a next chain to be reproduced according to the f?@; pi ece
of chain control information stored in the first buffer 17 ba‘Et'er-‘the
route controlling neans conpletes a reproduction 18 controf “@ffa fchain,
wherein 19 t he second control fing neans conprises: |~ '
a second buffer for storing a piece of sub-control 21 infaﬁﬁﬁzi n, 22
second updating neans for updating the second buffer 23 eidﬁ"rrae t he
separati ng neans separates a piece of sub- 24 control infpFeEatidn; and
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25, ' second navigation controlling neans for instructing the 26
reading nmeans to read route information and chain control

132 27 i nformati on of azlgenét chain to be reproduced according
to the 28 pi ece of sub-control inforneg#don stored in the second buffer.
1 26. The reproduction apparatus of claim?25, wherein 2 t he
Sub-picture data stored in the first sub-area- 3 includgs at |east an

iteminmage representing an option to be 4 di spl ayed, a®Rd the piece of
sub-control infopset™n includes 5 at |east a second lﬁanch comand
whi ch specifiesgpramching to 6 a chain, wherein the ch@ n specified by
t he second branghe 7 command corresponds to the iteRddaage, and wherein

P

8 theNrég{odJction apparatus further conpri 9
sel ecting neang| {®& Skl ecting an iteminmage according g8 to a user
operation armrg i§=m mages reproduced by the 11 Fpe opluci ng neans,
wherein 12 Zl |38 he second navigation congrollihgshgans insgucts the
13 readi ng @av&; tojread the index area of agbranch tafyget chagn
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14  corresponding to the iteminmge selected by the selecting - 15
1 27. The reproduction apparatus of claim 26, wherein
pi ece of chain control information in?hu es a branch 3

0 bédnch 4

i nstructs the reproduction apparat us

2 t he
conmand whi ch

to anot her chain

neans.

according to the value stored in the register, 5 wherein values that can
correspond to branch target

be stored in the register respectively 6
chains of a present chain, and 7
i nformation inclg

/

regi ster conmand
wherein 10
11  value store§ g TR
and 13 t9e first nay
next chain to bejre&p@8duced acco branch conmand
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16 neans to read the index area of the next chain to be 17

r epr oduced. 1 28. The reproduction apparatus of claim 27, wherein 2
the sub-picture data stored in the figgt sub-area 3 i ncludes a plurality
of itemimages representing options t 5@@44- di spl ayed, and 5

the register command includes a plurality of 6 I nstructions which
respectively correspond to the plurality of 7 I tem i nmages and perforns
any of an add operation and a 8 3 action operation using the val ue
stored in the register, 9 and wherein t he se¢wae”TTPi gation

control ling neans in the regi $ter ackording
to an instructign NQage seleqtedgpy t he
selecting 13 |ngans. atus {dz & af m 26,
wher ei n K X e) t he
: : o, &3
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3 and a random nunber generator, 4

register, a second 6 command for activating the tinmer,

_ the piece of chain control
I nformation includes any of 5 a first coonmand for setting a value in the

and a third

command for 7 i nstructing the random nunber generator to generate a

random 8 nunber, and 9 ' thé26Vqﬁ€ of sub-control

i nformati on

I ncl udes any of a 10 first branch comm a second ‘branch comrmand, and
athird 11 branch command, the first branch command instructing the 12

reproduction apparatus to branch to agpth rC
124 o0

val ue stored in the reqgister, wherei
the register respecti
present chain, th¢ St
apparatus to brang
tinmer, wherein va
correspond to the
third branch 20

to 21 anot her
random nunber gen

by the random npunip
branch target chailng

s 103

conmmand, the seco

QW aYalaanan)]

t hat can \}g
80rrespond to branch 15 {a QJ

haj ns of{ t e
t h RAUCHY

Ms. A fell silent.
Do you keep on
questioning her ?

hai n according 13 to the
be stored in

of a

epfoducti on
U

t he

ively

t he

o branch
the 22

ener at ed

o the

mansgement informaion
pack P101 specifies cursor

positims

[SPA-125 l
“Leave me alone | I'll call the police
if you keep on bothering me.” :

Ms. A got upset. Do you keep on
questioning her 7

Yes lﬂl[
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135 . 28 stored in the first buffer neans before the route
controlling 29 means controls reproduction of the chain if at |east one
of the 30 first conmand, the second comuand, and the third commuand is
31 stored in the first buffer neans, 29 32 t he second

navi gation controllinng neans instructs th / readi ng nmeans to read

I ndex areas of branch target chains 34 speC|f|ed by all of the first
branch conmmand, the second branch 35 command, and the third branch
command stored in the second 36 buffer neans if at | east one of the
first branch command, the 37 second branch command, and the third
branch command is stored 38 I n the second buffer neans. 1 30.. The
reproduction apparatus of claim 26, wherein Fl 21 t he pi ece of
sub-control information further includes 3 col®r i nformation which
specifies a selection color for the 4 iteminmage, and 5 t he
second navigation controlling neans conpri ses:
means for instructing the reading neans
selected by the selecting nmeans with

R1=2

PGCHY

Rpost- processing
CmpRegLink R1,2," =" ,PGC#S5
CmpRegLink RL0,” =" PGCHSH R 10
Link PGC#7 . PGC#6

>

Ri=—2

| rocxg

" /| I'm soury I have to go. Good-bye.




8 . a selection color for the iteminage; and 9 executing neans
for instructing the reading neans to 10 determ ne a next chain to be
reproduced according to the branch 1%H§ command corresponding to the item
I mmge selected by the 12 sel ecting aqa.and to read the index area of
the next chain 13 to be reproduced.

136 1 31. The reproduction apparatus of claim25, wherein 2
sonme pieces of sub-control information include a flag 3 that prohibits

t he reproduction apparatus fromupdating the 4 pi ece of sub-control

I nformation, and wherein 5 t he second updatisg neans prohibits
the reproduction 6 apparatus fromreplacing data gtdqred in the second

buffer with 7 a piece of sub-control information [sgpprated by the
separating 8 means if the piece of chain control id@ mat i on i ncl udes
the 9 flag. 1 32. A reproduction nethod for roducing a

mul timedi a opti cal

N =
N =
=
My

~

Fesp-{No




2 ,disk, the nultinedia optical disk conprising a data area for 3
storing a plurality of objects each of which includes noving 4 pi cture
data and at | east one of audio data and sub-picture 5 data and an i ndex
area for storing a plurality of reproduction 6 orders of the plurality

of objects, wherein 7 t he ind39/ A£a includes a first index area
and a second 8 index area, the first index area storing at |east a
pi ece of 9 route i nformation which includes a sequence of addresses of

10 obj ects, wherein an alignnent of the sequence of addresses of 11
objects in the piece of route infornmation represents one of 12 t he
plurality of reproduction orders, and the second index area 13 storing
at | east a piece of chain control information which 14 corresponds to
the piece of route information, wherein the 15 piece of chain control
information, being effective in 16 reproduci ng obj ects specified by
the alignnment of the sequence 137

17 of addresses (hereinafter objects specified by the alignnent 18 of
t he sequence of addresses are called a chain), instructs a 19
reproduction apparatus to have a navigation control of the 20 chai n,

wher ei n Flg 23
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21 the piece of chain control information includes any of 22

an initialization command, a first branch command and a 23 condi ti onal
branch conmand, wherein the initializatggn command 24 initializes the
internal paraneter, the first branch connéﬁd 25 specifies a chain to
be reproduced next after a chain 26 corresponding to the piece of chain
control information of the 27 first branch command is reproduced, and
the conditional branch 28 command specifies a chain which is to be
reproduced next after 29 a chain corresponding to the piece of chain
control information 30 of the conditional, branch co nd is reproduced
and which is 31 determ ned according té\ an interffal paraneter of
the 32 reproducti on apparatus, and 335 tBe Jdata area incl udes
a plurality of small areas each 34 of ijch includ§$ a first sub-area
and a second sub-area, 35 wherein each®off the plur&ijty of objects in
the data area is 36 recorded over consgedtive smals greas, wherein the
first sub- 37 area stores at |east a pEede of novi'Bg|picture data
having a 38 certat-a—tr re—peti-od—and--a 13 {—oehe—of —gptrece—of—audi o
data 39 and a (i egeainegukoupimg @onihirimGmathivir@ e oHeosemel aldi 40
data and the piece sub. Qi Bpuced at| he 4 sa
timng as the piecq @oling ficture ddta, ad § he secopd 42 sub-farea
stores a piece of ¢ 6§htrq§ ifnfor mat vdn w8i 8h, § bei ng .
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43 effective in reproduci ng data stored in the first sub-area in 44
the sanme small area, instructs the reproduction apparatus to 45 have a

navigation control of the data storedgqn,the first sub- 46 .area in the
same small area, wherein 47 soﬁé4pieces of the sub-control

i nformation include any 48 of a second branch command and a change
command, wherein the 49 second branch conmmand instructs the

reproduction apparatus to 50 branch froma data reproduction of a snall
area to which the duction of
anot her 52 chair, and the change conmand instructs the reprg@duction 53
apparatus to chaggq -he internal paraneter of the reproduction §54

appar atus, where t he reproduction nethod conprisgs: 56

an initial reading Zégp for reading data fromthe index 57 afea of the
mul ti medi a opti cal kEﬁ 58 a storing step for storing a pair of
a piece of route {98 i I nformati on
into a 60 buffer E& t a :

formation and a piece of chain control
oduction.apparatus; 61

pr e- processi ng st e £or izing the internal 62 par anet ¢r accor di ng
to an initializatianpo cluded in 63 the piece of chaf§n control
I nformation stored}ig the buffer; 64 a reproduction fcontrolling
step for reading]|-ghd '
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66
after a
t he

route i nfornation
and

t he
Lntao

69
70

route information
a post-processing step for,
139
71

in the piece of

44

a-loxi

chai n specifi
52
readi ng and storing route information

and 67

68

chaln. tobo.roprodicod

i nf aroatiaon aof

réproducing a chain specified in the piece of
in the
I's reproduced,

stored in the buffer;

| ast obj ect
stored in

buf f er
chain control

65,
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- 84 "separated in the separating sub-step; and 85 a controlling

sub-step for changing the internal 86 paraneter according to the

~ change conmand included in the piece 87 of sub-control information
separated in the separating sub- step and reading and storing route

" information and chain 89 control |n33r jion of a next chain to be

reproduced into the 90 buf fer accordﬂqg to the second branch conmand

“included in the 91 pi ece of sub-control information separated in the

separating 92 sub-step, wherein in the reproduction controlling step,

sub- 93 steps' fromthe reading sub-step to the controlling sub-step are

94 repeatedly -executed, the buffer being updated in the

140 95 controII|ng suiﬁggeﬁrlﬁk 1 33. Areproduction

apparatus for reproducing digital data 2 including a plurality of

obj ects and i ndex data, wherein gaeh 6 e plurality of objects

I ncl udes novi ng picture data and one of audio data and

sub-picture data and the index 5 dat.gelepte ty of

reproduction orders of th

step122

control optical disk drive controlling unit
and signal processing unit to read video manager

v

extract program chain for
volume menu

¥

extract program chain for I step124

I step123

title menu

step125
No

title selected ?

stepl26

control optical disk drive controlling unit
and signal processing unit to read Video Title
Set management information of selected title

Y
store entry PGC information of selectedl stepl127

title into PGC information buffer

@) 2 ' ]step128

call program chain reproduction

process _




6 . plurality of objects, wherein 7 t he index data includes at

| east a piece of route 8 I nformation and at |east a piece of chain
control information 9  which corresponds to each other, wherein the piece
of route 10 i nformation includes a seg ence of pointers pointing start
11 positions of objects, wherein an al ngEPt of the sequence of 12
pointers of objects in the piece of route information 13
represents one of the plurality of reproduction orders, wherein 14 the
pi ece of chain control information, being effective in 15 r epr oduci ng
obj ects specified by the alignnent of the sequence 16 of pointers,
(hereinafter objects specified by the alignnent of 17 t he sequence of
pointers are called a chain), instructs a 18 reproduction apparatus to
have a navigation control of the 19 chain, and 20 each of the
plurality of objects includes a plurality 21 sets of consecutive pieces
of small data, and each piece of 22 smal | data includes first parti al
data and second partial data, 23 mherFin 24 the first partial

data includes at |east a piece of _ 141
Fig. 27B
w Step172
read program chain number of next program chain from
PGC connection information
| _ Stepl173
calculate logical block of PGC information of program chain by ]

referring to program chain management information of Video Manager
7 l s Stepl74

instruct optical disk drive controlling unit 83 to move optical
ickup to calculated logical block

_Stepl75

store PGC information read through optical pickup and optical
disk drive controlling unit 83 into PGC information buffer




25 novi ng picture data having a certain tinme period and at |east 26

one of a piece of audio data and a piece of sub-picture data, 27 wher ei n
the piece of audio data and the piece of sub-picture 28 data are
reproduced at the sanme timng as the piece of noving 29 pi cture data,
and 30 the second parti al dat & udes a piece of sub-control
31 I nformati on which, being effective |n rébroducing the first 32
partial data in the same group of consecutive pieces of the 33 snmal |
data, instructs the reproduction apparatusliégk@%p a 34 navi gati on
control of the first partial data in the san®’group, 35 wherein

the reproduction apparatu AT Ex s for
obtaining digital data frht%ﬁ%@miﬁfﬁMbﬁgr?%@D ar._-.ji! it us;, . .38
first controlling nmeans for per Mg a. navi go contr ol WBO

reproduci ng the—cjrar-n 3 T Syotcams roue Cp T TTENQN
and the piece of ¢h “{j’i (ﬁ{'pzi cess.bcio n Zonde) ¢ obt ai Ny ng

means; 42 Al

the 43 obt ai ning means into G : .'.‘

pi cture dat a, peapiresessingnt r ol i nfld PW%WWMP%JW O gn part i aI
data; 46 reproduci ng an Or__reprioducl nd e ["EDVJ ng picture

47 data, the aydio data, and téﬁ%@f&bﬁ&sgﬁé@oﬁm@t ed by 4y
gns

t he separating ne
l ~Stepl32

N repeat for each VOBi(=0,1,23 - * - n) n|

read VOB address information of VOBi Step133
| Stepl34
instruct optical disk drive controlling unit 83 to move optical plckup

to logical block calculated-based on VOB data offset written in VOB
position information

2Step135
ﬁgeat as many times as blocks written in VOB position
or

'mation (current access target is loglcal block # k)

read data in logical block # k through optical pickup and | Step136
| signal processing unit

consecutive » 1
VOB reading l receive management information pack I I’ Step 137

l_ receive remote control rStep 138

1
k move to next logical block J
l\_r move to next VOB )

E—— ~ Stepl40

—
[ repeat for each post-processing command in PGC command table l

post-processing execute post-processing command I/S tepl41
‘?,

1 K move to next post-processing command )

RETURN




49
142

pi ece of 51

a pair of a

second controlling nmeans for performng a navigation
50 control for reproducing the objects according to the
chain control information separated by the separating neans.

1 34. The reproduction apparatus of gé im33, wherein 2 t he
first controlling neans conprises: 3 /44 a first buffer for storing
pi ece of route 4 I nformati on and a piece of chain control
5 first updating neans for updating the first

i nformati on;
buf f er each
7 chain co
route contro

i nstructing the

sequence of
Is stored in
controlling
i nformation
reproduced a

6 time a pair of a piece of route informati on and a pi ece of

ntrol information are obtained by the obtaining nmeans; 8

| 1'i ng neans forfﬁgpﬂZ& | ing reproduction of 9 the chai n by
gading. n a-0 i S R a -G f the

TON PACKJ nation_which

0 s 0obtain route
A idécOtiR P

koot PCIopéietal iformafioh@ymitienoes infomatiora|n to be
“%Qfdjtr’f(?k-tﬁa formation and execute decoded results S/tep143

read flag indicating a change from the previous VOB unit from

highlight general information

Stepld4
Yes

~Stepl45

overwrite data in Highlight Information buffer
with received highlight command |

~ Stepl46
set item number in cursor position memory

~Stepl148
No overwrite data in highligh information
@ > buffer with this tugél_&h information
| ~Step146
set item number in cursor position memory

V< ,

read item number of current cursor position |}~ Step149
from cursor position memory

7 ' | _Step150

paint, with selection color, area of current cursor position specified
by start coordinates (X1,Y1) and end coordinates (X2,Y2)




15 piece of chain control information stored in the first buffer 16
after the route controlling nmeans conpletes a reproduction 17 contr ol
of a chain, wherein 18 t he second control ling nmeans conpri ses:
19 a second buffer for storin%ﬁg pi ece of sub-control 20

I nformation; 21 second updat ans for updating the second
buffer 22 each tinme the separating nean separates a piece of sub- 23
control information; and 143

24 second navigi$jon ifntrolling means for instructing the 25
obt ai ni ng means to obt ai nIilk t30 nformation and chain control 26

&
I nformati on of | ed according to the 27 pi ece
of sub-control {|RECEFINGREMOFECONTREOLspcond buffer. 1 35. A
mul ti media opti vl mar e r a data area for storing a

plurality of objects eac mhlch |ncludes nmovi ng picture data and
at | east one of audi 6be data; and 5 an
i ndex area fNo OT | ngcentpdlutediving of scoduct i on

umt 92 received signal from

up/down/left/right
ursor keys 2

read item number of current cursor positionl

N}J from cursor position memory
1

Step152 /] instruct sub-picture decoder to return color of area

| specified by start coordinates (X1 YI) and end coordinates

Stepl 537 (X2,Y?2) of read item number to previous color and specify
color number of the previous color to sub-picture decoder

| __jread move target “cursor position (item number)”
Stepi54”] corresponding to cursor key from Highlight Information
P and store it into cursor Position memory

1

L_—-—-

’J instruct sub-picture decoder fo change color of area specified by

A start coordinates (X1,Y1) and end coordinates (X2,Y?2) of read move
Step155 _ | target item number to selection color and specify color number of
selection color to sub-picture decoder

Step156
“nal is ENTER key? S»o

Y

read item number of current cursor position
’N/o____/ from cursor position memory

.
_——{read determination color from item color 1nformat10n]

Step157 ]
Step158 7

instruct sub-picture decoder to change color of area
specified by start coordinates (X1,Y1) and end coordinates
{X2,Y2) of read move target item number to determination color and
specify color number of determination color to sub-picture decoder

Step159 7]

p read highlight command from Highlight
Step160 Information of item number

1

Step16 1 execute highlight command

e <®
( RETURN )




6 _ orders of the plurality of objects, wherein 7 the i ndex area
I ncludes a first index area and a second 8 I ndex area, 9 t he
first index area storing at |east a piece of route 10 i nformati on which
i ncl udes a sequence of addresses of obj §§s 11  wherein an alignnment of
t he sequence of addresses of objects the piece of route

I nformati on represents one of the 13 pIura ity of reproduction orders,

and 14 the second index area storing at |east a piece of chain
15 control information which corresponds to the piece of route 16

i nformati on, wherein the piece of chain control information, 17 bei ng

effective in reproducing objects specified by the 18 al i gnnment of
t he sequence of addresses (hereinafter objects 19 specified by the

al i gnnment of the sequence of addresses are 20 call ed a chain),

I nstructs a reproduction apparatus to have a 21 navi gati on control of

t he chain, and 144 22

the data area includes a plurality of snall areas each 23 of whi ch
includes a first sub-area and a second sub-area, 24 wherein each of the
plurality of objects in the data areaFig.:}]

EXECUTING COMMAND WITH
OPERATION CODE “LINK”

Stepl62

read program chain number written in branch target field of command

_Step163

calculate logical block equal to start position of PGC information PGC
management information by referring to first address of PGC management
information written in Video Title Set management table in Video Manager

_~Stepl164

instruct optical disk drive controlling unit 83 to move optical I
pickup to calculated logical block

_Step165

| store PGC information read through optical pickup and optical
disk drive controlling unit 83 into PGC information buffer

l l call program as shown in Fig. 28 with recursive call l l




25 . recorded over consecutive small areas, wherein 26 the first
sub-area stores at |east a piece of noving 27 pi cture data having a
certain tine period and at | east one of 28 a piece of audio data and a

pi ece of sub-picture data, mhereln gpe pi ece of audio data and the
pi ece of sub-picture data are repﬁ dl 44d at the same timng as the
pi ece of noving picture 31 data and 32 the second sub-area
stores a piece of sub-control 33 i nformati on which, being effective in
reproduci ng data stored 34 in the first sub-area in the same small area,

I nstructs the 35 reproducti on apparatus to have a navigation control of
the 36 data stored in the first sub-area in the sane snmall area, 37
wherein 38 the piece of chain control information includes any of
39 a first branch command and a condltlonal branch conmand, 40 wherein
the first branch command specifies a chg §¥ be 41 repr oduced next
after a chain corresponding to the piece®*of chain control information
of the first branch command is 43 reproduced and the conditional branch
command specifies a 44 chain__which s to be reproduced next after
a chain 45 cR1 C CONLL Is r ot #on  of
the 46 condit Sﬁlrgr%gm O PRIV Ln“ﬁff i s 47

determ ned according to n ‘i‘pterrﬁﬂesegﬁth)@m&rtablef t he
145 RS

R

€3

-

*. |menu video object

Fig. 33
_ y610

MENU

Thank you for purchasing our optical disk. This optical
disk includes following titles. Select one title with cursor
keys and press ENTER key for starting.

Multi Story DETECTIVE STORY GAME

C)bqﬁnnm:l()lnwnnahamiLfgadvmxmdl

\y611 \y612 ¥y613
ROUND-THE-WORLD QUIZ |
®U.S.A course]

@® world course




48 - reproduction apparatus, and 49 sone pieces of the
sub-control information include any 50 of a second branch command and a
change command, wherein the 51 % nd branch conmand instructs the
reproducti on apparatus to 52 br anc 40 a data reproduction of a smal
area to which the 53 second branch connand bel ongs to a reproduction of
a certain 54 chain, and the change command instructs the reproduction
55 apparatus to change the internal paraneter of the reproduction 56
apparatus, wherein 57 a branch small area, which is a small area
storing the 58 second branch command in a sequence of consecutive snal
areas 59 over which a chain is recorded, includes a third sub-area, 60
wherein 61 the third sub-area st s a piece of

next -i ndex 62 i nformati on which includes a sefjuence of pointers pointing
63 record positions of objects of the certainghain specified by 64

t he second branch conmand and a branch conmand gieC|fy g, accordi ng
to the internal paraneter, another Qﬁahp to be\/6§; prgpuced

i mredi ately after the certain chain. 8 & w o o«
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1 '36. A nmultimedia optical disk conprising 2 a data area for
storing a plurality of video data 3 sequences each of which includes an
arbitrary nunber of objects 4 reproduced in an arbitrary order, wherein
each of the arbitrary 5 nunber of objects includes noving picture data
and at | east one 6 of audio data a ngpicture data, wherein

146 7 the data area includes a plurality of small areas
each 8 of which includes a first sub-area and a second sub-area, 9
wherein each object is recorded overggggsgﬁﬂéive smal|l areas, 10 wherein
11 the first sub-area store ‘lMeast a piece of noving 12

pi cture data having riod and at | east one of 13 a piece
of audio data and a ?@@éﬁﬁrﬂ%%%ﬁure data, wherein 14 the piece of
audi o data and the pf muced at the
sane timng as the plece picture 1\faluedatL and 7 t he

second sub- area Stor%@ﬁlﬁ&%ugﬁ WF%R’BI”” 18. informat on whi ch,
tla

being effective in rlg stored 19 in the firsg sub-area in
the sanme small area, CLUUES any fof d :

pre-processing | SetReg R1,0

command 1 .

post-processing | CmpRegLink R1,10,">",PGCH#A3

command

VOB address _

information table| Y 00+ address information
VOB#AS address information
VOB#A6 address information

Fig. 34C
PGC information #A5
field ~ value

PGC connection | PGC#A6

information

pre-processing | Random R2,3

command

Lk R e B N e R R ]

post-processing
command

R e e i A T TR PP Y

CmpRegLink R2,1,"="PGCH#AS8

VOB address

information table none




20. * a second branch command and a change command, wherein the 21 second
branch command instructs a reproduction apparatus to 22 branch froma
data reproduction of a small area to4 ich the 23 second branch conmand
bel ongs to a reproduction of another vi deo data sequence by
reflecting an interactive operation 25 bet ween the reproduction
apparatus and a user, and the change 26 command instructs the
reproduction apparatus to change an 27 i nternal paraneter of the
reproducti on apparatus, wherein 28 a last small area of a | ast
obj ect of one video data 29 sequence includes a third sub-area, wherein
30 “the llnlleeg SUD-Q¥ €2 - Stores a piece of next-index 31
i nf ormati on whi ¢y equence of pointerg pointing 32 record

& leo dat a seaflefCe

147 ording to the.
internal 34 be reproduced 35
i medi ately aft 3 din 36 t he branch
command speci fi e®|4 i h_ ¢ pdcified by the
second branch e '

I mredi ately be

cmnmmm'
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i pre-processing
command

world course(dummy)
PGCHAS

post-processing

Fig. 37
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