DESCRI PTI ON | NFORVATI ON REPRODUCI NG APPARATUS AND METHOD, AND
COMPUTER PROGRAM 5 Technical Field The present invention relates to
an information reproducing apparatus for and nmethod of perform ng
reproduction on an information recording nedium such as an optical
di sc, and a conputer program which 10 nakes a conputer function as
such an information reproduci ng apparatus. Background Art As a

next -generation optical disc of a DVD, which is becom ng popular, a
Blu-ray Disc is under devel opnent Jﬂ[‘? JEitg-ray Di sc, a blue |aser
beam 15 is used to record and real‘lo%%gu, ¥ rd data, wherein the

bl ue | aser beam has a shorter wavel ength than that of a red | aser
beam which is used to record and reproduce the record data on a

recor di ng SuTIARMANPIN IO IR Ahe Mt (SIp METROBIR , o

about 23650%@@1‘3?&3{1’%0 ing layer (refer to patent docunents 20
1to 3). On the other han a sub-picture, such as a snmall w ndow,
can be gdisplayed with it superinposed on a main picture (in other
wor ds, superinposed on one portion of the main picture), such as a
nmovi e, recdededicabMelde optical disc described above. As the
sub-picture, there are a 25 sub-picture of a Synchronous type
(hereinafter ref@heegpresms iavériiic falpes) to and danfoubrapioat Ueprafucay
Asynchronous type (hereinafter referred to as an 1 "Async type"), in
accor dance appatatius sfodi apl ayetimot hofdpetforrhing sefroduetian enofn infiEnSytivn

type, a displ ag_ start_ tine point and a display end tine point are set
recording medium, such as an optical disc, and a computer program which

10  makes a computer function as such an information reproducing apparatus.

Background Axt
As a next-generation optical disc of a DVD, which is becoming popular,
a Blu-ray Disc is under development. In the Blu-ray Disc, a blue laser heam
15 is used to record and reproduce record data, wherein the blue laser beam has
a shorter wavelength than that of a red laser beam, which is used to record
and reproduce the record data on a DVD. Moreover, by shortening the pitch
of tracks formed on a recording surface, the Blu-ray Disc attains a recording
capacity of about 23GB in a signal recording layer (refer to patent documents
20 1to3).

On the other bhand, a sub-picture, such as a small window, can be
displayed with it superimposed on a main picture (in other words,
superimposed on one portion of the main picture), such as a movie, recorded
on the optical disc described above. As the sub-picture, there are a

26 sub-picture of a Synchronous type (hereinafter referred to as a “Sync type”)

and a sub-picture of an Asynchronous type (hereinafter referred to as an



in advance with respect to a reproduction time point of the main
picture. On the other hand, in the sub-picture of the Async type,
the display can be 5 arbitrarily started, in accordance with a
user's instruction or the like. In this case, in order to identify
the sub-picture currently selected as the display target froma
plurality of types of sub-pictures recorded on the optical disc, a
stream nunber of the selected sub-picture is held in a status

regi ster or the like. The stream nunber held in the status register
continues IBsyec bepdiblid donotdames teithiitsrdigilay enethod! ohy ths sabpésture of
sub-picture is not selected. Patent docunent 1: Japanese Patent
Appl i cat i okhe Syacdpeh anbspRotaBdme poiranhe dispdayend tine paindres eet
Pat ent Application Laid Open NO 2004-328450 Patent document 3:
Japanese Pagéfvangsivithaesnet taaderyrsncien timppoipsobds me pickeeos (e
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even if a reproduction tinme point at whic remnd 1s en

a time poi pégisterehitEOlikbe TheRl@¥mOiuhbE: BIRIRIKEL HBud Sei@er continues
originally desired, the sub-picture is displayed at an unexpected

reprodu@t i embe Reld ethpaitatusheghtccad lbae 3k 08w BubBeitulSisheltdelcdtddne
status register and because the sub-picture is of the Async type in
whi ch t he Srtpitalocomenbd: Japardse Paterammrlicatibh radd Ppea @O 02004 B0 1617
poi nt, which is the technical

Patent document 2: Japanese Patent Application Laid Open NO. 2004-328450

Patent document 3: Japanese Patent Application Laid Open NO. 2005-269595

15  Disclosure of Invention
Subject to be Solved by the Invention
In case of the sub-picture of the Synec type, even if the stream number
continues to be held in the status register, there is no particular disadvantage
in displaying the sub-picture because the display start time point and the
20 display end time point are set in advance. However, in case of the
sub-picture of the Asyne type, if the stream number continues to be held, the
following technical problem can occur. For example, it is assumed that the
main picture is rewound or the like while the sub-picture of the Async type is
displayed. At this time, even if a reproduction time point at which the
25 rewind is ended is a time point at which the display of the sub-picture is not

originally desired, the sub-picture is displayed at an unexpected reproduction



probl em that can occur. 5 The subject to be solved by the present
invention includes the aforenentioned problemas an exanple. It is
therefore an object of the present invention to provide an
i nformation reproduci ng apparatus and nethod, which can preferably
di splay a sub-picture which is superinposed and displayed on a nmain
pi cture, and a conputer programwhich nakes a 10 conputer function
as such an information recordi ng apparatus. Means for Solving the
Subj ect The, above object of the present invention can be achi eved by
an i nf or mkiP PR PBRNSP rideatipertat mempebis dell Wi tthe siatiisspiaistengnd
ng a main_picture and a sub-picture of a first

device for, 15 di
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controlling device for controlling the storing device %o 5 contlnue

to store tRethe@nvhidicain pReMiulIe difflay s Bidehet Whesiofs Slgrihpsded
type, if the current reproduction time point of the nain picture is

not beyondahlealisBlayadga afmseppetiie! bad 4 compptirnt®grdin Wahich taRes a
sub-picture of the first type is to be displayed. The above object
of thelpr esemputerfontiion asanclben abfeomatibh evedding apparainfsor mat i on
reproduci ng nethod in an information reproduci ng appar at us
Means for Solving the Subject
The above object of the present invention can be achieved by an
information reproducing apparatus provided with: a displaying device for
15 displaying a main picture and a sub-picture of a first type, which is
superimposed and displayed on the main picture and whose display can be
started at a desired reproduction time point on a reproduction time axis of the
main picture; a storing device for storing an identification number of the
sub-picture of the first type selected to be superimposed and displayed on the
20 main picture; a first controlling device for controlling the storing device to
destroy the identification number of the sub-picture of the first type, if a
current reproduction time point of the main picture is beyond a range of
reproduction time points in which the sub-picture of the first type is to be
displayed; and a second controlling device for controlling the storing device to

26  continue to store the identification number of the sub-picture of the first type,

if the current reproduction time point of the main picture is not beyond the



5 provided with: a displaying device for displaying a main picture
and a sub-picture of a first type, which is superinposed and

di spl ayed on the main picture and whose display can be started at a
desired reproduction tine point on a reproduction time axis of the
main picture; and a storing device for storing an identification
nunber of the sub-picture of the first type selected to 10 be

superi nposed and di splayed on the main picture, the information
reproduci ng nethod provided with: a first controlling process of

cont rol | i nganghef xepasedugiiatetimeepaintsdasrhiolh thheubaecturd ptte G st rypeisr
of the sub-picture of, the first type, if a current reproduction tine
poi nt of tﬁ‘ébﬁéﬂﬁiﬂ%fﬂ-ure is beyond a range of reproduction tine
poi nts in which &‘geégub- p%i%%”éf of the 15 first type is to be

di spl ayed: and alS®@8Ate eBisel ol therprepsricieysniien cahtbeqlse aghiered by an
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apparatus of the present 1nvention, e conputer program na
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devi ce and the second controlling device. 55 These effects and ot her

advant agesstbirgven flesHthtion veRibabf\vhé bub-BREQAELATRE Eir & @Blectddam
t he enbodi nents expl ained below. 4 Brief Description of awi ngs

[FIG 14 Fb& sdpdrimpodddocaddidaspiayed anc ahe ualdiy pleowiengtteh énfasiaCion
structure of an information recording 1 reproducing apparatus in an
exanpl e. Sr§Eb@icial wEethod2p¥ayideddwith: st first teontrotlireg peovesont epitwelling
showi ng the | ogi cal
the storing device to destroy the identification number of the sub-picture of
the first type, if a current reproduction time point of the main picture is
beyond a range of reproduction time points in which the sub-picture of the

15  first type is to be displayed; and a second controlling process of controlling the
storing device to continue to store the identification number of the sub-picture
of the first type, if the current reproduction time point of the main picture is
not beyond the range of reproduction time points in which the sub-picture of
the first type is to be displayed.

20 The above object of the present invention can be also achieved by a
computer program for reproduction control and for controlling a computer
provided in the information reproducing apparatus of the present invention,
the computer program making the computer function as at least one portion
of the first controlling device and the second controlling device.

25 These effects and other advantages of the present invention will

become more apparent from the embodiments explained below.



structure of a title table. [FIG 31 FIG 3 is a data structure
di agram conceptual ly show ng the | ogical structure of a play List.
[FIG4] FIG 4 is a cross sectional view show ng a new optical disc
and a 10 graph showi ng tracking polarity. [FIG 5] FIG 5 is a data
structure diagram conceptually showing the |ogical structure of the
play list in enmploying PinP in which a second picture, which is a
sub-picture, is superinposed and displayed on at | east one portion of
a first picture, which is a main picture. 15 [FIG 6] FIG 6 is a
timng chart conceptually showing a flow of the display of the first
cond picture along a tine axis when the second

i ct t
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i nformation recor reproduci ng apparatus in the exanple. 25

[FIG 10] Rr@. di0 fi%s. & i 048 &h?éth-&@i@%@ﬁﬁ%ﬁh&%t%%}?@%@?%'1 gﬂf

the display of the first picture and the secon
time axis, striicfurdsfi playPet.f orns a rewi nd operation when the second
pi cture of an Async type is superinposed and di splayed on the first

pi cture. [ HIG 411]FIB. G isld cksssasettibhdlgvieWasHowsap Ge Rbwadptibas 30w HEH a
another flow of the display of the first picture and the second
pi ct ur &0 al graplt Hleowingerackisg pbfarithe 5 user perforns the rew nd
operation when the second picture of the Async type
[FIG. 5] FIG.5isa Eata structure diagram conceptually showing the logical
structure of the play list in employing PinP in which a second picture, which
is a sub-picture, is superimposed and displayed on at least one portion of a
first picture, which is a main picture.

15 [FIG. 6] FIG. 6 is a timing chart conceptually showing a flow of the display
of the first picture and the second picture along a time axis when the second
picture of a Sync type is superimposed and displayed on the first picture.
[FIG. 71 FIG. 7 is a timing chart conceptually showing a flow of the display
of the first picture and the second picture along the time axis when the second

20  picture of the Sync type is superimposed and displayed on the first picture.
[FIG. 8] FIG. 8 is a plan view conceptually showing the second picture which
1s superimposed and displayed on the first picture.

[FIG. 9] FIG. 9 is a flow chart conceptually showing a flow of the operation
of the information recording / reproducing apparatus in the example.

25 [FIG. 10] FIG. 10 is a timing chart conceptually showing one flow of the

display of the first picture and the second picture along the time axis, if a user



i s superinposed and di splayed on the first picture. Description of
Ref erence Codes 10 title table 10 12 pointer to play list 30 play
list 31 play item 100 optical disc 200 information recording /
reproduci ng apparatus 15 352 optical pickup 353 signal recording /
reproduci ng device 354, 359 CPU 355, 360 nenory 20 Best Mode for
Carrying Qut the Invention Hereinafter, the best node for carrying
out the present invention will be explained in enbodinents of the

i nformati on reproducing apparatus and nethod, and the conputer
progr am of PEHETHSeR AW indwBRtatinn When thef sscend wictare tof ard Aswine ggpe 265
(Enmbodi nent of I nforpation Reproduci ng Apparatus) An enbodi nent of

t he infornﬁPP6ﬁnﬁﬁﬁ@ggﬁéﬁﬁﬁﬁﬁﬁﬁawaﬂﬁs St PigtETe.6 present invention is
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Description of Reference Codes
10  title table
10 12 pointer to play list
30 play list
31 play item
100 optical disc
200 information recording / reproducing apparatus
15 352 optical pickup
353  signal recording / reproducing device
354, 369 CPU
355, 360 memory

20  Best Mode for Carrying Out the Invention
Hereinafter, the best mode for carrying out the present invention will
be explained in embodiments of the information reproducing apparatus and
method, and the computer program of the present invention with reference to
the drawings.
25 (Embodiment of Information Reproducing Apparatus)

An embodiment of the information reproducing apparatus of the



identification nunber of the sub-picture of the first type, if a
current reproduction tinme point of the main picture is beyond a
range of reproduction 10 tine points in which the sub-picture of the
first type is to be displayed; and a second controlling device for
controlling the storing device to continue to store the
identification nunber of the sub-picture of the first type, if the
current reproduction tinme point of the main picture is not beyond
the range of reproduction time points in which the sub-picture of
the first typeentanventhen islprogideel withta ddeplayidigrdpvice foidispidydn mantirof
the information reproducing apparatus of the present invention, the
mai N pi ct umectuzse ahd assub-piswive, of edivsbtyped mbpthaisetperimpoded phd yisplaydre
|l i ke by the operation of the displaying device. _Moreover, by the
operation &F the Hadn| Bptwg dad sdhose ndisglay- spet be estertedhet 28 degizad
type can be displayed,with it superinposed on the main picture (in
ot her wor ael?l‘oziﬁ)fﬁggp 588 PN OB et SIBPE RGP T e, Bxigei the| ey gjctupy @
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sel ected as the display target by the user or the like) is stored in
the st@oi ngintkeybiars id htich 8 Qub-ptleWIeRe BirSLRPL I EROBS Aispulcdt 5RA aY'S

the sub-picture, which is specified by the identification nunber
stored i n sé@nstonindgidededes farrohtrellivgy theptating devicd toedtimid @rstora
t he enmbodi nent, by the operation of the first
the identification number of the sub-picture of the first type, if the current
reproduction time point of the main picture is not beyond the range of
reproduction time points in which the sub-picture of the first type is to be
15 displayed.

According to the embodiment of the information reproducing
apparatus of the present invention, the main picture, such as a movie, can be
displayed on a display or the like by the operation of the displaying device.
Moreover, by the operation of the displaying device, the sub-picture of the

20  first type can be displayed with it superimposed on the main picture {in other
words, superimposed on one portion of the main picture). The sub-picture of
the first type is a sub-picture whose display can be started at the desired
reproduction time peoint on the reproduction time axis of the main picture,
and it is referred to as e.g. a sub-picture of an Async type. That is, the

25  sub-picture of the first type is a sub-picture whose reproduction time point to

start the display is not set in advance, and which can be displayed at an



controlling device, the identification nunber of the sub-picture
stored in the storing device is destroyed if the current
reproduction tine point of the main 10 picture is beyond the range of
reproduction time points for the sub-picture of the first type. Mre
specifically, in the case that a reproduction tinme point ;o start
the display of the sub-picture of the first type is Ti and a
reprodugtign time point to end the display of the sub-picture of the
first type is T2, if a current reproduction tinme point T is not

wi t hi n t he arbitearyofepToductionzime peintEinisdeordpfitewithonusarfshastiuttiohe
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stored in the,20 ri.ng_devjce continues to be stored by the ,
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storing device continues to be stored by the operation of the second
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und,

picture is rewo fast-forwarded, or the like in the condition
that the meiotirgy Géwiteid dedicRbayei corpbhierdohed RmPiGk WolntQdf thBnain
first type superinposed thereon. In this case, if a reproduction
time podnt patumhiscieyohd thewange of rdpredhcinr fisevwrigisfr the stlsledthrd &
beyond the range of reproduction tinme points in which the sub-picture
of the fithafitstipgpes Mordepatifgllyybdthetdase shed- piaprodectiam tilme fditisto
type is not displayed with it spperiqPoseq on the nain picture when
the main pbéetthe display of the sub-picture of the first type is T1 and a reproduction

time point to end the display of the sub-picture of the first type is T2, if a
current reproduction time point T is not within the range of T1 to T2, the

15 identification number of the sub-picture stored in the storing device is
destroyed.

On the other hand, if the current reproduction time point of the main
picture is not beyond the range of reproduction time points of the sub-picture
of the first type, the identification number of the sub-picture stored in the

20  storing device continues to be stored by the operation of the second controlling
device. More specifically, in the case that the reproduction time point to
start the display of the sub-picture of the first type is T1 and the reproduction
time point to end the display of the sub-picture of the first type is T2, if the
current reproduction time point T is within the range of T1 to T2, the

26  identification number of the sub-picture stored in the storing device continues

to be stored by the operation of the second controlling device.



reproduced after the rewind or the fast-forwarding is ended. On the
other hand, if the reproduction tinme point at which the rewi nd or
the 10 fast-forwarding is ended is within the range of reproduction
time points in which the sub-picture of the first type is to be

di spl ayed, the sub-picture of the first type is superinposed and

di spl ayed on the main picture when the main picture is reproduced
after the rewind or the fast-forwarding is ended. As described above
on the basis of the reproduction time point of the 15 main picture
and the range of Fpeprssdle; dh i ﬁ%ﬂuﬁzﬁﬁttbabfth@h@@ubpwtwmse rewounte
first type,, i

m 1t 1S ssi ble . referab),y suppress or elimnate such a
di sadvant ad@tiREvatded. ot E#.l%#l@@ E‘F éh‘?)FOI’EC{%éC"F Fﬁ%ptc theymain gichig s shsndayad
an unexpect.e eprqducti on ti oj nt or undesirted reprodugtion ti
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sub- pi ct ur @apfl, tife the r sépitoylpetiors tidies plodyiedatat whirthurnBxpeeswdl or the
reproduction time point or undesired 5 reproduction time point. In
anot hel0 as frsttfonfarding infodedts sithiepbe dungagfappendattien dfme peints in
present invention, the second controlling device nay control the
storing  Wwhich the sub-picture of the first type is to be displayed, the sub-picture of the
first type is superimposed and displayed on the main picture when the main
picture is reproduced after the rewind or the fast-forwarding is ended.

As described above, on the basis of the reproduetion time point of the

15  main picture and the range of reproduction time points of the sub-picture of
the first type, it is possible to preferably suppress or eliminate such a
disadvantage that the sub-picture of the first type is displayed at an
unexpected reproduction time point or undesired reproduction time point.
That is, it is possible to preferably display the sub-picture that is

20 superimposed and displayed on the main picture.

In one aspect of the information reproducing apparatus of the present
invention, the first controlling device may control the storing device to destroy
the identification number of the sub-picture of the first type, if the current
reproduction time point of the main picture is beyond the range of

25  reproduction time points in which the sub-picture of the first type is to be

displayed, after the sub-picture of the first type is superimposed and

he



device to continue to store the identification nunber of the
sub-picture of the first type, if the current reproduction tinme
point of the main picture is not 10 beyond the range of reproduction
time points in which the sub-picture of the first type is to be

di spl ayed, after the sub-picture of the first type is superinposed
and di splayed on the main picture. By virtue of such construction, it
is possible to preferably suppress or elimnate such a di sadvant age
that the sub-picture of the first type is 15 displayed at an
unexpect ed digdavulier tommdinpigieiat or undesired reproduction tine
point. I n another aspect of the information reproducing apparatus of
the present inventVibie afsachicanytayatiog. @ewimésgi%w pigéerablyusnmiressusre
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sub-picture of the 5 first type, can be displayed with it

super i iposbeyanl threrargenofpieptaduetibi nirmé peintwbn chicls tpeshirpasesk ehthene

portion of the main picture). The sub-picture of the second type is

a sub- pi ct fred Wwesdsrepheddisplayed: iaferpthentsubgistuae toft Hee first type is
superimposed and displayed on the main picture.

By virtue of such construction, it is possible to preferably suppress or
eliminate such a disadvantage that the sub-picture of the first type is

15 displayed at an unexpected reproduction time point or undesired
reproduction time point.

In another aspect of the information reproducing apparatus of the
present invention, the displaying device displays a sub-picture of a second
type which is superimposed and displayed on the main picture and whose

20  reproduction time point to start the display is set in advance with respect to
the reproduction time axis of the main picture, the storing device stores the
identification number of the sub-picture of the first type or the sub-picture of
the second type, which is selected to be superimposed and displayed on the
main picture, and the information reproducing apparatus is further provided

25  with a third controlling device for controlling the storing device to continue to

store the identification number of the sub-picture of the second type, if the

10



di splay (and noreover, whose reproduction tinme point to end the
display) is set in advance with respect to the reproduction tine
axis of the main picture, 10 and it is referred to as e.g. a
sub-picture of an Sync type. For the sub-picture of the second type,
as in the sub-picture of the first type, the identification nunber
of the sub-picture, which is the display target, is stored in the
storing device. Incidentally, it is preferably one sub-picture that
i's superinposed and 15 displayed on the main picture. That is, if

t he sub- pi clbirriciarretdicthei sesond yipee iis supenpeppsesosed dsplaped phahedmain
the main picture, the sub-picture of the second type is preferably
not di spl ayd&fu™®n the sane manner, if the sub-picture of the second

SUb<pi ot ur o of | T RECHIOREE b YBbaniorh Bt BBy obfte i gtz vice, the
Mo I f I |t f f t first t [

super | mpos e HftaTaiLife g efu it B REFGRE o obh snbimead B e
I i ) t first t ' f er.abl. :

G spi ay 5. 2ot B SuEbb ORI ed iR L fer iR R R AP uBe finthites
£ th . . _ - N .

O he Seo ML IRk aSHl IATSdoRT sl SBLRYERARY), 386 T e of

second typeh SeliiRf 8HRDIYa RAL-pAlePd WRde égﬁ%ﬁucﬁ{)’n 6. ﬁ)ﬁgitpﬂocgtﬂfteﬂ%f

the second type is superinposéd and 11 displayed on the main

picture, tlesdladeitind ntbbest, HHEE refbdhbtfors Hidp &t tE endl ﬂe%ﬁs;%l%ﬁ %e

storing device continues to be stored by the operation of the
control | i ngetdavadeancéhaith réspest B the fepréd@tioduahb aRtid oo RRAR pitfurk he
like to start the display of the sub-picture of the second type is
set i nladvandef isereferred thas be. adebhipiftueati anSpnerbere. c @0t tidash-pRtbe
stored as it is, there is no possibility that the sub-picture of the
second t ypef tke gbepidaipad, as inrtherswbpecived of thefodt typey he iidentpiéattonor
undesired reproduction tinme point. Therefore, if
number of the sub-picture, which is the display target, is stored in the storing
device.
Incidentally, it is preferably one sub-picture that is superimposed and
15  displayed on the main picture. That is, if the sub-picture of the first type is
superimposed and displayed on the main picture, the sub-picture of the
second type is preferably not displayed. In the same manner, if the
sub-picture of the second type is superimposed and displayed on the main
picture, the sub-picture of the first type is preferably not displayed.
20  Moreover, if one of a plurality of sub-pictures of the first type is superimposed
and displayed on the main picture, another one of the plurality of
sub-pictures of the first type is preferably not displayed. In the same
manner, if one of a plurality of sub-pictures of the second type is
superimposed and displayed on the main picture, another one of the plurality

25  of sub-pictures of the second type is preferably not displayed.

Then, if the sub-picture of the second type is superimposed and

11



the sub-picture of the second type is superinposed and displ ayed on
the main picture, the identification nunber continues to be stored,
and the sub-picture 10 of the second type is displayed automatically
or in accordance with a user's instruction. In an aspect of the

i nformation reproducing apparatus in which the sub-picture of the
second type is displayed, as described above, it nmay be further
provided with a first judging device for judgi ng whether the 15
sub-picture of the first type is selected as the sub-picture to be
super i nposé&dsrlayrfl gndheanatn pirteiee thaiidensification wrmberofthe pilpintereof
the second type.is, selected as the sub-picture to be superinposed
and di spl aﬁ&%;eg An the stearme deyies opanupg tabg stgzedby thooperatien pg&q hird

whi | f | ¥. di sti.ngui,ghing 20 bet th b- pi ct f th
First Lype BRBOLIE 09I ItRicboroeh dne SEOMAUCyp AR pois obeiBieta o
S pi ctuy EoP R AR Bt o Bl Bt b hrcnei e PR Bt ectgnes, oven if
ot ur €67 THEPr s AP enespicegnes ever
ot her >as e A AFRRLEh e Rk, FOR ROHE! A PR B et

present inyggati:pn, sﬁ%iect% Ao gl Béc%ﬁleid@&)ewiié [aigpégfgmq wdg{;ﬁ@goéected

device for judging er or not t rren oduction

poi nt  of th@pﬂmh&io&%ﬁﬁéé SotHteor @&%ﬁ@&%ﬁfb%%@ﬂﬂ%%zﬁ% ygﬁﬁf og¥iG begl%, if

time points in which th sub-picture of "'the tirs elIsto

di spl ayed, thé sth@ictube i thelleBo tyipaes bpSimpbydiean S dRPRELH TRAHE dn ARd
di spl ayed on the main picture. According to this aspect, it is

possi bl e t pigtted, ehabdentshiepioasuaber Gntinugk Babe stiieh, andltlsasapicaae

that the sub-picture of the first type is displayed at an unexpected

reprodi@t i ohthé recopdi typeds disydegdd edtonisdpradighunt inomcchi-damcpaiith .a user’s
instruction.

In an aspect of the information reproducing apparatus in which the
sub-picture of the second type is displayed, as described above, it may be
further provided with a first judging device for judging whether the

15 sub-picture of the first type is selected as the sub-picture to be superimposed
and displayed on the main picture or the sub-picture of the second type is
selected as the sub-picture to be superimposed and displayed on the main
picture.

By virtue of such construction, while preferably distinguishing

20  between the sub-picture of the first type and the sub-picture of the second
type, 1t is possible to preferably suppress or eliminate such a disadvantage
that the sub-picture of the first type is displayed at an unexpected
reproduction time point or undesired reproduction time point.

In another aspect of the information reproducing apparatus of the

25  present invention, it is further provided with a second judging device for

judging whether or not the current reproduction time point of the main

12



I n anot her aspect of the information reproduci ng apparatus of the
present invention, it is further provided with a fourth controlling
device for 10 controlling the storing device to destroy the
i dentification nunber of the sub-picture of the first type, if the
di splay of the sub-picture of the first type is ended after the
sub-picture of the first type is superinposed and displayed on the
mai n picture. According to this aspect, by the operation of the
fourth controlling 15 device, if the display of the sub-picture of
the first tH§Ere sisehawend tthe rangencf fiepmdustionutie poimtseth i whichethe
storing devi ge,i S dg&tgoyed as In the case _that the current _
r epr oduct | SHPIFRTR G ithe drst hepensite by disnlagedsifiihe sivd-ripire of the fist
reproductign tine points for the sub:picture of the first type. Thus,
P o possiBrble SRt ApoLdipREel Bh the ik migB s uch
di sadvant age that thg.20 sub-picture .of. the first type is displayed
at an unexpect edhg%oaﬁg&gﬁit gﬁsﬁﬁd’ dgi1ﬁtp°c§P1bE‘?1§8s?l}r/eg%}a#’§'prsb‘BgJ&ets o
time poknt . v [ r UGt such.that .t he :
POLNt o MNREQY QLien ! & fcﬁ?%d t%‘ées Q:hglg %6 %ﬁ{ﬁ%tlfr% o{ t Se/ p%l st Stype is

identifrcation nunber o e sub=picture o irs

destroyed it i spl i i i n fter .
sub- pi %:lt urgg%p?%#g f§ ?rg%i ?{/%%x%?gtegﬁpﬂg??dﬁ%%gég @ggagﬁﬂgﬁ sé)]lea?%al gS(%"Lned

the main piepldd@etibn tAROpbRE. aspect of the information reproducing
apparatus of the 13 present invention, the range of reproduction

time points in wi ehothe agidet BE ¢horiaf@ndtde FdprsdudiMPSpphrdsbs the
displayed is a range froma reproduction tine point at which the

di spl ay of ptrésens abvgitddnyrie iofurther pravided witd & SowthArdoatkolng device for
reproduction tinme point after a | apse of a display period of the
sub- pi &@ ur ecwifrollmgt bhee fstorsng tdgpe tAc destrhynghd adértificaamentimbietr dfsthe
possible to greferabl y suppress or elimnate such a disadvantage
that the seBPpiGHme of dfe fuse tine; ifitheylisplig of the sub-picture of the first type is

ended after the sub-picture of the first type is superimposed and displayed on
the main picture.

According to this aspect, by the operation of the fourth controlling

15 device, if the display of the sub-picture of the first type is ended, the
identification number stored in the storing device is destroyed, as in the case
that the current reproduction time point of the main picture is beyond the
range of reproduction time points for the sub-picture of the first type. Thus,
it is possible to preferably suppress or eliminate such a disadvantage that the

20  sub-picture of the first type is displayed at an unexpected reproduction time
point or undesired reproduction time point.

Moreover, it may be also comstructed such that the identification
number of the sub-picture of the first type is destroyed if the display of the
main picture is ended after the sub-picture of the first type is superimposed

25  and displayed on the main picture.

In another aspect of the information reproducing apparatus of the

13



di spl ayed at an unexpected reproduction tinme point or undesired
reproduction time point. 10 In another aspect of the information

repr oduci ng apparatus of the present invention, the first
controlling device controls the storing device to destroy the
identification nunber of the sub-picture of the first type by

storing an invalid value into the storing device. According to this
aspect, it is possible to preferably suppress or 15 elimnate such a
di sadvantage that the sub-picture of the first type is displayed at
an unexpec tpeeseansprodudiononthei mengroiofitreprodintioni tiesk poppxottiovhieh thare
poi nt. (Enbodi ment of |nformation Reproduci ng Method) An enbodi nent
of the infsubati¢tome o phodiust tyge e thbe displased sreesemge fr@f 4 rependiudion s
an informatjon reproducing nethod in an jinformation reproducing
appar at us [sH8%PERY akiviich gh%l Aisplanoithe gabipiduroef thedstipipegs atarted o
picture and a sub-picture of a first type, which is superinposed and
di spl ayed &rFePﬁQéP%g}OH thine gt aftr alapseoin display renpdsd tae snbactare of
desired rsgrgdﬁgtion time point on a reproduction time axis of the
mai n pi &t ufe® AR 25 storing device for storing an identification

Superi mposed and-AREaI 48 DY ARESGieith ipi HRRPL 1 HEEIoFABIon FBPREEF it
ont rol 11 g FRaagt sBE A dCedlabtacd chid She 'l bllireH RAETERE Bscie
of ‘the  SURigadd Capl ahNGufdbBliely REprdducfiofi VthfD! pofflf OfiHChh@Liled™
point of the main picture 1s beyon range of reproduction tine

points in whedubiin §ks phigture S of the first type is to be
di spl ayed; and a second controlling process of controlling the

storingodevi ce tIn e@aptheiugsdedt sf @he ihhematRat idpr6@iding JppaRRus Aff tHehe
sub-picture of the first type, if the current reproduction tine point
of the present invention, the first controlling device controls the storing device to
destroy the identification number of the sub-picture of the first type by
storing an invalid value into the storing device.
According to this aspect, it is possible to preferably suppress or
16 eliminate such a disadvantage that the sub-picture of the first type is
displayed at an unexpected reproduction time point or undesired
reproduction time point.
(Embodiment of Information Reproducing Method)
An embodiment of the information reproducing method of the present
20 invention is an information reproducing method in an information
reproducing apparatus provided with: a displaying device for displaying a
main picture and a sub-picture of a fixst type, which is superimposed and
displayed on the main picture and whose display can be started at a desired
reproduction time point on a reproduction time axis of the main picture; and a
26  storing device for storing an identification number of the sub-picture of the

first type selected to be superimposed and displayed on the main picture, the

14



main picture is not beyond the range of reproduction tine points in
whi ch the sub-picture of the first type is to be displayed. 10
According to the enbodi nent of the information reproduci ng nethod of
the present invention, it is possible to receive the sane benefits as
those of the aforenentioned information reproduci ng apparatus of the
present invention. In response to the various aspects of the

af orenenti oned information 15 reproduci ng apparatus of the present
invention, the information reproducing nethod of the present

i nvention dRIPTEIRSIoByrepapiwiBe agibed Hroyidad uthven firgfcogbropling process of
Program An e di ment of the conputer program.of the present

i nvgnt i”?m icgnggﬁ&ﬁrﬁﬂ? eﬁtorﬁp%gi*%fiﬁgfpks} 3P$g%gbet1ﬂ%ﬁﬁ@%w£bmmhﬁrf off the
control l'ing @ _computer 0 provided in the aforementioned informatjon
r epr oduci ngugﬁd‘éﬁ? L?g the %t‘ﬂ:gtyﬁ’?’e AU PR T APF O IR LR Py ?’iﬁ\?éﬁ?’éﬂs
aspects), Lk rsprogram. making.the conputer functjon as.at
onet ohe Butpro NP BRARl ARlaB Pt pRE Gftion B Gibedh e Hhe S Bicflee
control kin i ot di tQ: r _program,of..t he presen
Coventi on, O nEe Bt AERCLE K he BRI B SRLR0 ARRhe RIS
of the pregghtrollhetitel RBrink 'dBFH W Bohtidse %a%blcbuﬁl SGL @tio%%ﬁ of
relatively easily realized as a conputer 15 reads and executes the

conput er pPrBYEARIHiaR af BROBFATYHE AF 89S cO8YAE Boprod poiv
CD-ROM a DVDROSI and a hard drf;ng or gs it expégu#%%@ﬁ% corrpﬂi?%hre

program af nedindoyiulre dcthaighdyad Rhe 952¢8 §ie@bdiichion SRAYYHINES A @hich the
device. 5 Incidentally, in response to the various aspects of the

af or ement i enkgictiuné of that fixwd ty@pisad beidigplapghr at us of the present
i nvention, the conmputer programof the present invention can also
enpl oy19ari ous adpweting to the embodiment of the information reproducing method
of the present invention, it is possible to receive the same benefits as those of
the aforementioned information reproducing apparatus of the present
invention,
In response to the various aspects of the aforementioned information
15 reproducing apparatus of the present invention, the information reproducing
method of the present invention can employ various aspects.
(Embodiment of Computer Program)
An embodiment of the computer program of the present invention is a
computer program for reproduction control and for controlling a computer
20 provided in the aforementioned information reproducing apparatus of the
present invention (including its various aspects), the computer program
making the computer function as at least one portion of the first controlling
device and the second controlling device.
According to the computer program of the present invention, the

25 aforementioned information reproducing apparatus of the present invention

(including its various aspects) can be relatively easily realized as a computer

15



The above object of the present invention can be al so achieved by a
conput er program product in a conputer-readabl e nmediumfor tangibly
10 enbodyi ng a program of instructions executable by a conputer
provided in the aforenentioned information reproduci ng appar at us of
the present invention (including its various aspects), the conputer
program product naking the conputer function as at |east one portion
of the first controlling device and the second controlling device.
15 According to the conputer program product of the present

i nvent i on, readfeanfloreaeiesi Geechmpiiter mavgm fegm cdprogrgmappaege dsviot,
the present invention can be enbodied relatively readily, by |oading
t he conput &rch g8 GgROMp2 §IUEONy 8 R EDIROME ¢indcp hawd disks or agtibesaerytashe
conput er program product, such as a ROV (Read Only Menory), a CD ROM
( Conpact Diﬂg%J CORPRLYY PHISARendltey | dewploadiney tsvDoreeagmonthrough 2
Menory), a hard disk or, the like, into the conputer, or by

downl oadi nGEPREEEHAH 88¥ 6% 0gr am product, which may be a carrier

, 1ato th . i ti devi . .
“‘Sd L | Sy, 1 R 8 SOt §Lt§%‘géﬁ9ﬁa$¥é%‘£f %%%cr:?ef%????tmed
readanli e C .

ol ¢ BT Ao ARt AN AU (I EIPLIARERTON Ehingutss
af or ement i 95%}?# @f@fermrels&& ih@@ﬁ@&yeam@saeﬁg@ Y2ifls AR A esent

i nvention. cidentally, 1 n response to € various aspects of the

aforenentioned TRE QbR bBct BPEIRAPFIRAL aRRARWUSObe LI® MBS by a
i nvention, the conputer program product of the present invention can

al so enpl oyordpuiteaupr@gREc tpgodudtese £lbRptferakddablaemedsydantcd s hly
the present invention will 5 becone nore apparent fromthe exanple

expl ai bed bebodyingsa expgainned iadiovaioracoeediabie b 4 bempateodiroeided gh

the information reproducing apparatus of the present invention, it

i s provi dethay athrarhentioned information reproducing apparatus of the present
invention (including its various aspects), the computer program product
making the computer function as at least one portion of the first controlling
device and the second controlling device.

15 According to the computer program product of the present invention,
the aforementioned information reproducing apparatus of the present
mvention can be embodied relatively readily, by loading the computer
program product from a recording medium for storing the computer program
product, such as a ROM (Read Only Memory), a CD-ROM {(Compact Disc -

20 Read Only Memory), a DVD-ROM (DVD Read Only Memory), a hard disk or
the like, into the computer, or by downloading the computer program product,
which may be a carrier wave, into the computer via a communication device.
More specifically, the computer program product may include computer
readable codes to cause the computer (or may comprise computer readable

25  instructions for causing the computer) to function as the aforementioned

information reproducing apparatus of the present invention.
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di spl ayi ng device, the storing device, the first controlling device,
and the second controlling device. 10 According to the enbodi nent of
the information reproducing nethod of the present invention, it is
provided with the first controlling process and the second
controlling process. According to the enbodi nrent of the conputer
program of the present invention, it nmakes a conputer function as
one portion of the enbodiment of 15 the information reproducing
apparatus of the present invention. Therefore, it is possible to
preferably displ dgcidértadlybirpraspomse tohthe viasious wspedtapd sled afonelmentioned
di spl ayed on_the nmain picture. Exanple 20 Hereinafter, the preferred
exanpl e of ipfeemetioseraprpAvengi anpanhius dfetheeryssainthénvenition, thé everpuder o
the drawings. (1) Basic Structure of Information Recording /

Repr oduci n@*2@5ak Rreduct pf Flag preseny myendpr can adsorayuppryatioug aspects.

description will be givyen on the basjc structure of an informatiop
recording / reprggﬁ%qgﬁégﬁﬁpﬁpét%?r zféivéﬁtaﬁse‘?fgfﬁﬂ orefent pgvention will

< & bl Bok PAPSRF ANEGRBERTUAE Ty LA GaeR | HEIBRER bR uct i e of an 17
ncident al Ty, rec APAPRRE R LAY BBttty e Eiteti

Fancti on of RasreR.ePRs1he ot PRBRECaORhIOR oI Pudftlef i e
apparat s 500 Tanr S fhep PP I IBE O R ERIRY U0, 254 e

disc 100 kscoadideakiallih@deede and on which data recording and data
reproduction are performed; and a host conputer 302, such as a

personab conput eAccdrding to the embodiment of the information reproducing method
of the present invention, it is provided with the first controlling process and
the second controlling process.
According to the embodiment of the computer program of the present
invention, it makes a computer function as one portion of the embodiment of
15 the information reproducing apparatus of the present invention.
Therefore, it is possible to preferably display the sub-picture that is

superimposed and displayed on the main picture.

Example
20 Hereinafter, the preferred example of the present invention will be
explained with reference to the drawings.
(1) Basic Structure of Information Recording / Reproducing Apparatus
Firstly, with reference to FIG. 1, a description will be given on the
basic structure of an information recording / reproducing apparatus, as an
25 example of the information reproducing apparatus of the present invention.

FIG. 1 is a block diagram conceptually showing the basic structure of an
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controlling the data recording and reproduction with respect to the
disc drive 10 301. The disc drive 301 is provided with: the opti cal
disc 100; a spindle notor 351; an optical pickup 352; a signal
recording / reproduci ng device 353; a CPU (drive control device)
354; a menory 355; a data input / output control device 306; and a
bus 357. Moreover, the host conputer 302 is provided 15 with: a CPU
359; a nenory 360; an operation / display control device 307; an
operation bufton 310; a display panel .311; and a data input / output
control d&¥ERA898. RRYF ngl EPRl NS 5arparatng A d1R otheot eeamRipd
stop the opti.cal dis 100, and operat.es upon acgessing the

hol ogr aphi nides 1%311%%}130%&?.0 fiearding @E@Wﬁ#&%ﬁ ng%ﬁ}wss%ﬁ%ﬁ%a
notor 351 i.s_adapted to r.otate the optical. djsc 1QQ .at .

pr edet er mi elac%%oﬁlgeo LT Pg iR offgan é’BPﬁg]: 31%%338 ?’P@n? gfunction of

not -1 |1 Ust LalBuchl e dith be@liddd 6n chi GoticH} uOPIgeCal Phckup 352 1S
provi ded w tth e. g. "a sem conductor as |0(§:e, a collimator |ens,
an objegtive lengs apdwihe, | kg 40 ; rf :
recordi ng and thesr epr o%iu%% | gi:l@'onl’t Eﬁe)er (C)&%%Qﬁpatﬂ’gﬁ srgg?gygeﬁb%gp#)dumng
speci fi cal hypathas @pbii§ ?kovﬁﬂ&i‘%lﬁﬁziiécr di3et 86 LEn WiicOBd GithicadldS& 1500
with a laser beamLB with a 18 first power as reading |light in the
reproduct i @nactaliypWichted SRICOR viieMalataNdcorMnd ahll dREWeRLEThcB®n ave
witing light in the recording. The signal recording / reproducing
devi ce 353pedumhefiuted ankospemhpiter B0ANPIch af 4 RRrschAptaypigr, for
devi ce" of the present invention, and controls the 5 spindle notor
351 and t heowtpolling thei datape@58ing and reprebyctiver kthmet et te ¢is disoglrivad
t he reproduction on the optical disc 100. Mre specifically, the

si gnal 1@ ec8P¥i ng / reproducing device 353 is provided with e.g. a

| aser diode driver (LD driver), a head anplifier, and the |ike. The
| aser di ode dri vERe disc drive 301 is provided with® the optical disc 100; a spindle

motor 351; an optical pickup 352; a signal recording / reproducing device 353;
a CPU (drive control device) 354; a memory 355; a data input / output control
device 306; and a bus 357. Moreover, the host computer 302 is provided
15 with: a CPU 359; a memory 360; an operation / display control device 307; an
operation button 310; a display panel 311; and a data input / output control
device 308.
The spindle motor 351 is intended to rotate and stop the optical disc
100, and operates upon accessing the holographic recording medium 1. More
20  specifically, the spindle motor 351 is adapted to rotate the optical disc 100 at a
predetermined speed and stop if, under spindle servo from a not-illustrated
servo unit or the like.
The optical pickup 352 is provided with e.g. a semiconductor laser
diode, a collimator lens, an objective lens, and the like, in order to perform the
25 recording and the reproduction on the optical disc 100. More specifically, the

optical pickup 352 irradiates the optical disc 100 with a laser beam LB with a

18



generates e.g. a driving pul se and drives the sem conductor | aser

el ement 10 di sposed in the optical pickup 352. The head anplifier
anplifies an output signal of the optical pickup 352, i.e. reflected
light of the | aser beam LB, and outputs the anplified signal. The
menory 355 is used in the general data processing and an OPC process
on the disc drive 301, including a buffer area for the record / 15
reproduction data, an area used as an internedi ate buffer when data

i s convert [nto the dat.a that.can be used on the sjgnal recording /
r epr oduci nggfshBQ‘fvﬁléa%S%?&lﬁﬁﬁl‘ggﬁé"‘ ﬁ?ﬂk’éepr H&iPRe pnd D Asgennil moywer and

ided W th: . i nt i ch f f i
E.ro:e)fﬂat ie?nwa‘téltP iGmogHlacai 88 W'&Efaﬁ%ﬁghf b @63?8%;%;“ r ?re,r z.e% Cgi[ g}} 2§ ] 2 )
u er or e (0] . I e rrecar . :
PAM or en it o BRI ANB0G B 1S BRE Fbicp SEBRESMES Bg Bitine

Fonrrar @  Dieedift B thd cisplGid Sa AP S 8o ihidifion! MRa EHeAL e

control devi 54 |s co cted to feco

repr odugi NGpARME CRoERS 38N dak Me:HEe BPYa13pR kLD 858N 14 N R Oﬁélgfgrmaﬂﬂe

controls the entire disc drive 301 by giving an instruct

various 25 reutiy dhd gheéleatr6@Sotiohyd €l dpticaB it WBDE Mord LpaREEAT Mo
operating the CPU 354 is stored in the nenory 355. 19 The data’i nput

/ out put ceigradlrectding/ 38frodaring Alevide#53 Bpsilovidedukittte.g.0f 14dag d@iea
fromthe exterior with respect to the disc drive 301, to thereby

perform st drivge (IO dres)pohead menplifee, dad ahbuilicer The Inker dtmer #rid&5.
A drive control comand issued fromthe external host conputer 302
connect ed Beneraté® edd st ddviive PBlE 4id cluiyies dhei sesicdabetors lashr aberaent
SCSI and an ATAPl, is transmitted to the CPU 354 through the data
i nput AQoudpiposed i the optigalcrickan520pFheoherd ampdiftpatampkfied s output
exchanged wth_t host, conmputer_302 through the data input / output
control devienzle gk}@ Pﬂtl?qaé”q@%ﬁﬁ%ﬁﬁe reflected light of the laser beam LB, and
outputs the amplified signal.
The memory 355 is used in the general data processing and an OPC
process on the disc drive 301, including a buffer area for the recoxd /
15 reproduction data, an area used as an intermediate buffer when data is
converted into the data that can be used on the signal recording / reproducing
device 353, and the like. Moreover, the memory 855 is provided with: a ROM
area into which a program for performing an operation as the recorder
equipment, ie. firmware, is stored; a buffer for temporary storage of the
20  record / reproduction data; a RAM area into which a parameter required for
the operation of a firmware program or the like is stored; and the like.
The CPU (drive control device) 354 is connected to the signal
recording / reproducing device 353 and the memory 355 through the bus 357,
and controls the entire disc drive 301 by giving an instruction to various

25  controlling devices. Typically, software or firmware for operating the CPU

354 1s stored in the memory 355.
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The operation / display control device 307 constitutes one specific
10 exanple of the "inputting device" of the present invention. The
operation / display control device 307 receives an operation
instruction and perforns display with respect to the host conputer
302, and transmits an instruction by the operation button 310, such
as an instruction to record, to the CPU 359. The CPU 359 may
transmt a control command to the information recording / 15
reproduci ng apparatus 200, through the data input / output control
devi ce 308, on The dsdsilapwf/ quiptt centreldavideodGfiatdandrolé tlogrinhe / output
control device 307, to thereby control the

tion / _dj
entire di sCtdpf \%Ié%%l}(fi?ml erqRéexam@ithnsnert, to the disy &s59 2@h tor theselin
2 oM ORISR A8 b G B e T s 6. 361
% corcno, ERRESb Sl SEEudlwhiad el o Do et TSt
ti . i ' to.t di I e
Suon asta 17 i5 B AL e Rl Dbl SOSTE O AT, 5
di spl dev GeR0ZPTT OgdS @0yt Nt eIV
appar at us. Lo By Ere Wost T outamuiet Hos et P oL, o R i,

a ROM ar eagpp. MM drBoder! HtHEWR[E isP r i /
Qut put System, is gtg’r etd; atg&ls/l %@ga&%%ﬁwmﬁéﬁh{%ésggﬁ%@dﬂp%z

necessary tlfogheherRiaihmi /Qutpit QReFR deble 208! @M manner.
application programor the like are stored; and the |Iike. Moreover,

the mermory 360 Thy dperstimndcdiesiay cconrdd xdeRiddaBOTREBEN AP dhat sfcific
such as a not-illustrated hard di sk, through the data input / output

cont r ol deexzmepBO& the Gnputipes évice eofaipl Eresmedinbyniienbi Tha gpédagiodi/sc
drive 301 and_the host conputer 302, as expl ai ned above, is

househol d EtBilpnemmtrol denicas307 eepeivgerare guepriEmt ifstructionoand ngrfmchs
reproduci ng, vi deo i mages. The recorder equi pnment records a video
signal fr Oaa,sglqyr Wéﬂbmegi’e@ew st comeuter 302, and transmits an instruction

by the operation button 310, such as an instruction to record, to the CPU 359.
The CPU 359 may transmit a control command to the information recording /
15  reproducing apparatus 200, through the data input / output control device
308, on the basis of instruction information from the operation / display
control device 307, to thereby control the entire disc drive 301. In the same
manner, the CPU 359 can transmit a command for requesting the disc drive
301 to transmit an operational state to the host, with respect to the disc drive
20 301. By this, the operational state of the disc drive 801, such as during
recording, can be recognized, so that.the CPU 359 can output the operational
state of the disc drive 301 to the display panel 811, such as a fluorescent tube

and an LCD, through the operation / display control device 307.
The memory 360 is an internal memory apparatus used by the host
26 computer 302, and it is provided with: a ROM area in which a firmware

program, such as BIOS (Basic Input / Qutput System), is stored; a RAM area
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and an external connection termnal, onto a disc. The operation as
the 10 recorder equipnent is perforned by executing a program stored
in the nenory 360, on the CPU 359. Moreover, in another specific
exanple, the disc drive 301 is a disc drive (hereinafter referred to
as a "drive", as occasion denmands), and the host conputer 302 is a
personal conputer and a work station. The host conputer, such as the
personal conputer, and the drive 15 are connected through the data

i nput / output control devices 306 and 308, such as the SCSI and the
ATAPI , and iappirk seriehlessieshssesy il thermpesatfiomaf @I}. opmm:th'@ dyetbn mntlhm
host conputer 302 controls the disc drive 301. ogi cal Structure
of Data reldPHed1¥M F@ﬂ&,‘-’al OJD*J%% Ijexare worpds af rféwc ¢.0 Mo@overt the

FIG 8, a descri given on 20 the logical structure of
the data oﬁn‘%’ﬂ@lpé%‘g &3y ?§en11%§t§edvi<? PBIIRfeIng] MLTRAeRIFTEtYS) SPElSas 2

I th t t f th
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10 is recorded on the optica Brern
i ndi cates Q@Ho@&éﬁe&ﬂ%&neﬁﬁ%ﬁéﬂd’dt§vﬁe9|s§E1?Hl'fIﬂdﬂ:n bidddcist reckfich

ol
title is AV content unit which has a | ogi cal ycﬁarge group, sucﬁ as 5

one nmovie and @mextdohABLiAS teRE1Al 0egko! ét @ke. 1 TBe lopblARidrS 28NtHAY
content reproduction unit in which a pI urality of "play lists" are

cont i nlidus kgroréme eguigtned i4 herforidedl babixecliing theiregane 66 dedthe
pointers 12 which indicate
memory 360, on the CPU 359. Moreover, in another specific example, the
disc drive 301 is a disc drive (hereinafter referred to as a "drive", as occasion
demands), and the host computer 302 is a personal computer and a work
station. The host computer, such as the personal computer, and the drive
18  are connected through the data input / output control devices 306 and 308,
such as the SCSI and the ATAPI, and application, such as writing software,
installed in the host computer 302 controls the disc drive 301.
(2) Logical Structure of Data recorded on Optical Disc
Next, with reference to FIG. 2 to FIG. 8, a description will be given on
20  the logical structure of the data on the optical disc 100.
Firstly, with reference to FIG. 2 to FIG. 4, a description will be given
on the basic structure of the logical structure of the data on the optical disc
100. FIG. 2 is a data structure diagram conceptually showing the logical
structure of a title table. FIG. 3 is a data structure diagram conceptually

25 showing the logical structure of a play list. FIG. 4 is a data structure

conceptually showing a hierarchy relationship of the logical structure of the
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the storage positions of the play lists which constitute each title
(for titles #1 10 to #n), in each of the title nunbers #1 to #n
(wherein n is an integer or 1 or nore) for identifying the title.
Here, the "play list" is a file in which information necessary for

t he reproduction of the AV content is stored. As described |later,
the play list is provided with a plurality of "play itens" in each
of which information about the reproduction range of the AV content
is 15 stored to access the AV content. Moreover, on the title table
10, there idsta.ecorded other information except the aforenentioned
pointers 12. Incidentally, FIG 2 exenplifies the title table 10 in

t he case where tAeshpurialBIGy 204 titlettiabk H & reeacicded the dphieabdist ¢ad,
disc 100. If one title is recorded 20 on the optical disc 100, the
present i nFwEeEtheriiloiable §6 Aindiontss ohisctsoihat kewstitnte polwmtadity of fitles
the playlisis ich caonstitute the one title are recorded. Mboreover,
FIG 2 ex e%l‘?ﬂ titlgas iV renterbmraitiwhich has 2 fogieally loape guemy isvoh wsi t
which i s obtai ned by.contjnuously executing the plurality of__ play
lists, ©s S86 mRYiRRA OPF LY DRSRBer ASiessbeskaten i1 e inan AV ontent

reproductign unit .25 which is .opbtained by exgcuti g single play
list nmay pEPREGlugT i é‘fshlﬁ SRR ef Cplay s Brecoptiguopsly,
title #n1($ggﬁﬁé§ 30, 22 whose storage position is indicated by the
pointer 12 recofded in the title table 10, includes a plurality of

play items 31 ang,ajRetqh ggﬂlrehf’d it‘ﬂ@re?’%re Féac%pt%ei Oﬁéi??%ﬁg%gjrﬂié\%}rg%cﬁlgﬁy

itens 31 includes a reproduction star posi

I N posi ti ofe @ufol-éézﬁp&\{ti&%ﬁ&pﬂfe pfﬂag 184 SRIROGEEARe eicg Qﬂlé’ﬁ% ﬁi:l?ﬁ gii n

ot her words, an position) o AV content. Incidenta

reprodust i gN4sY, ah teaBR S the Bt RNEhuh BEr £PEPHH Clvhefeif MO8 it deBr ol &r
preferably indicated by a tine stanp (i.e. a reproduction tinme |ength

or a repraoduek f@niddntiEybe the tle.a Heps, othectplan LsyTeisaxi SleOfn t¥igicAYV
content. information necessary for the reproduction of the AV content is stored. As
described later, the play list is provided with a plurality of “play items” in
each of which information about the reproduction range of the AV confent is
15  stored to access the AV content.
Moreover, on the title table 10, there is recorded other information
except the aforementioned pointers 12.
Incidentally, FIG. 2 exemplifies the title table 10 in the case where the
plurality of titles are recorded on the optical disc 100. If one title is recorded
20  on the optical disc 100, the present invention employs such construction that
the pointers 12 to the playlists which constitute the one title are recorded.
Moreover, FIG. 2 exemplifies the title table 10 in which the
reproduction unit which is obtained by continuously executing the plurality of
play lists, is set as one title; however, it is obvious that a reproduction unit

25  which is obtained by executing a single play list may be set as one title.

As shown in FIG, 3, the play list (for title #m (wherein 1<m=un)) 30,
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Moreover, the play list 30 preferably includes the position(s) of one
or 10 a plurality of chapters included in the AV content. As shown
in FIG 4, the data structure explained in FIG 2 and FIG 3 has a
hi erarchic relationship. That is, one title is provided with one or a
plurality of play lists 30, and one play list 30 is provided with one
or a plurality of play itens 31. 15 Then, the play item 31 indicates
an access point in aclip by the reproduction start position and the
reproduction end position described above. Incidentally, the "clip"

i n the exampioseistofagat pesidopas indicamdebAvhe poiwent 12stgceadnd id ¢hd ititk.
an actual data file of the AV content, for exanple, a MPEG 2
transport &ehled®) inghades 2 plurality ofnlapitemetlcind sthemfioforatation 32.
corresponding 20_thereto. Then, the data file of the clip information
is referred to abaghofithe nlwradiyedinday ftems Sieclndes sceprodisctionastart
position a [ epr.oducti.on end pos%E% shown as the tine stanp

by the pl aPO?’%@H‘I(ﬁ el egHsert pete AY spatomhengra re@ﬁommt@ﬁ
Che el 15 | RRBY RATEBA" 101 P ordeSR DITF PotRar) ot ghef SVaBpyient

| ud h_i,ndi
o at 1 onshinAdSeR ‘%%erﬁp%% ol P Bt %ﬁ%idﬁt&%é’rééf@@@?fn@aﬁmﬁt?nf
F | l t
T o owr oZip bluthieRly Saatbad i d BBl o Ph S Ah bR g1 8]
on the | ef }epx%ﬂg&lérﬁtla&ozﬂt) étﬂgpljoﬁ{l é‘%&lﬂié A}iﬁgﬁhe'(?% pLgypded wth

two play itens 31. refer rier  hal f

portion and a Ieutaroséov@altﬂmqqa&h@ﬂg@&n@felawlmmmhe sﬁ%ﬂ(swdﬁg%@

inthe first clip shown on the left side in hus, 1f
first ptbayalp‘lﬁﬁalﬁﬁo!fah@ﬁe%ir@mdetdh@tb@meéonlﬂ@:hi portl on and the

|atter half portion of the AV content streamincluded in the first
clip are reprodukedhown in FIG. 4, the data structure explained in FIG. 2 and FIG. 3
has a hierarchic relationship. That is, one title is provided with one or a
plurality of play lists 30, and one play list 30 is provided with one or a
plurality of play items 31.
15 Then, the play item 31 indicates an access point in a clip by the
reproduction start position and the reproduction end position described above.
Incidentally, the “clip” in the example indicates a pair of one AV content
stream file (i.e. an actual data file of the AV content, for example, a MPEG 2
transport stream) and clip information, which is information corresponding
20  thereto. Then, the data file of the clip information is referred to as a clip
information file.

The reproduction start position and the reproduction end position
shown as the time stamp by the play item 31 are converted to address
information, at which decoding is to be started in the AV content stream file,

25 by using the clip information file. Thus, the clip information preferably

includes a table or the like which indicates a correspondence relationship
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Mor eover, the second play Iist 30 shown on the mddle side in FIG 4
of 10 the three play lists 30 is provided with one play item The
one play item31 refers to an entire AV content streamincluded in
the second clip shown on the right side in FIG 4. Thus, if the
second play list 30 is selected, the entire AV content stream
included in the second clip is reproduced. Mreover, the third play
list 30 shown on the right side in FIG 4 of 15 the three play lists
is provided with two play itens 31. The two play itens 31 refer to
one porti ohebfednhtheAime adptans the addverslitfleshatiant he first clip and
one portion of the AV content streamincluded in the second clip.
Thus, if the thFedexdmylel isFIG04, hesiled#l etliowans therfirsofroaf thdlfAY
content streamincluded in the first clip and one portion of the AV
cont ent st peemiledhaitth dbrdenplapidisse 86ndThe (irst pleyalist B@psloctuc ed. thadeft
descri bed above, fromthe viewpoint of the |ogical structure of the
dat a recor 886 BFIGh¢ dhe shreen!ay liseois nugwided voithitp ohay Bewsdilng The
reproduci n apparatus, _200Q in t%e exanp| e reproduces the_ AV content
recor ded ogw’t" ﬁgepy ¥oigs &) redgrde & Bmﬁ’ihgg?lﬂoéwlhéﬂflﬁelaﬁﬁeéﬂ“&#ﬁﬂﬂréwaé?f an

2L P Ao R el RS 4
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ubl 15 2usithBheh Ut o 49 SUBRELaRASSHL AN ) o) XG0 Bt Bty

is a main pict Urﬁor%vgﬁ thB @ed%}{tdﬁ)g&? f88 20 a%:ﬂo%n &n ke ﬁl@gghﬁtﬁbﬁw 4Gt

di agram concept ual | ow ng ogi cal structure of the play it
in empi®yi gk el pldy WisCAD hf0SRIBARSLH BhE bMRiteh Alhel chel N8y item 31

sub-picture, is superinposed and displayed on at | east one portion

of the firsdfes totail @utindAV Borkt8nt SR iAcIRUE] i Ehe fdebhd 6lip ShéwhloRithE
right side in FIG. 4. Thus, if the second play list 30 is selected, the entire AV
content stream included in the second clip is reproduced.

Moreover, the third play list 30 shown on the right side in FIQ, 4 of

15  the three play lists is provided with two play items 31. The two play items
31 refer to one portion of the AV content stream included in the first clip and
one portion of the AV content stream included in the second clip. Thus, if the
third play list 30 is selected, one portion of the AV content stream included in
the first clip and one portion of the AV content stream included in the second

20 clip are reproduced.

As described above, from the viewpoint of the logical structure of the
data recorded on the optical disc 100, the information recording / reproducing
apparatus 200 in the example reproduces the AV content recorded on the
topical disc 100 by following the hierarchic data structure shown in FIG. 4 as

25 needed.

Next, with reference to FIG. 5 to FIG. 8, a more specific description
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chart conceptually showing a flow of the display of the first picture
and the 10 second picture along a tine axis when the second picture
of a Sync type is superinposed and displayed on the first picture.
FIG 7 is atimng chart conceptually showing a flow of the display
of the first picture and the second picture along the tinme axis when
the second picture of the Async type is superinposed and di spl ayed
on the first picture. FIG 8 is a plan view 15 conceptual |y show ng

t he second picture which is superinposed and displayed on the first
picture. Asvillsswivien dHl &n dapedthsr ﬂl’ﬂe%_s%l'a?tof%osécﬂn&'ﬁ?&t%)éé 3% dRHRAogical
includes one or a plurality of play itens 31 (#1 to #p: wherein pis
an i nt eger stfuctuer ofiee)layilize| 30dNgmb iy PIAP M aeth thd8eddndSpicture,
pi cture and information about the 20 second picture. The play item
31 i ncl udesvhaclpaisng esult-pictmreA\s contegithpdsel eand atisgaped dimgpther tdigrds,
first picture and stream nunber information about the first picture.
For exanpl geproducsd caxainiehet etropwrtion dflaGirs pidthee, prlaighii¢ enmaih picture,
specifies streans with the stream nunber #1 to the stream nunber #i
as the 25 pftha Aicontens. IFIGi daradaty strupsurecdingthre tconeerdtially showing
poi nt and the. reproduction end tinme point showm_in FIG 3 are

pref er abl ytReelogied structyes of the plavelish inngmeplevinePirdt in Mhiek the second

Mo , th | A 1 inpcludes . i nt t \V tent fil
cor  sspondPHEUE, e S8 LR A piRickire ibPerFeLRRCSRIAYER i3 dRest
bout th d_pi [ ddi t:i.on.tg the. st . -
i or mat | O GHRUHOT HELKS i BEECRr R i e B Bos; n incd ssasiios

h inF i [ i fi t i,th th t
unbor i i AR RS Hel T Ko BE By WIS SIS et B R

parti cy ar gedofat NELEXAHIBhE 2 Bihel Hfs SREHNthPbELHE GrictullE P LEFnftRARERN

superimposed and displayed on the first picture. FIG. 7 is a timing chart

conceptually showing a flow of the display of the first picture and the second
picture along the time axis when the second picture of the Async type is
superimposed and displayed on the first picture. FIG. 8 is a plan view
15  conceptually showing the second picture which is superimposed and
displayed on the first picture.
As shown in FIG. 5, the play list 30 in employing PinP includes one or
a plurality of play items 31 @#1 to #p® wherein p is an integer of 1 or more)
including information about the first picture and information about the
20 second picture.
The play item 381 includes a pointer fto an AV content file
corresponding to the first picture and stream number information about the
first picture. For example, in the example shown in FIG. 5, the play item 31
specifies streams with the stream number #1 to the stream number #i as the
25  first picture. Incidentally, the reproduction start time point and the

reproduction end time point shown in FIG. 8 are preferably defined in each
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picture of a Sync type and a second picture of an Async type, in
accordance 10 with its display nethod. In the second picture of the
Sync type, the display start tine point and the display end tine
point are set in advance on the basis of the reproduction tinme point
of the first picture. On the other hand, in the second picture of
the Async type, the reproduction can be started at an arbitrary
reproduction tine point in accordance with an instruction of a user
15 or the like. In the exanple shown in FIG 5, streans with the

stream nurhean#tiwiicharé het Hluseamedunber #) are specified as the
second picture of the Sync type, and streans with the stream nunber
#] +| to the streXureonerpthe flayaitemsPedndludeh apoihier I6caNAVPidEiertesif
the Async type. As described above, by including one or a plurality
of play it empegiondigg tatthersecond pibbis) ahhetiaato mumibernindbmutidrh ebout
first pi cture and the informati on about the second picture, it is
possi bl e t & W&E@f@@o!méddm@e@rﬁhﬁrﬁream st beminfoinpitiore dbout thee
clip for tgg first picture, in synchronization with the streamfor

the firSt %ttlaw@u%p@‘er ??{%Pley in the etpaplefshowa indfléhd, pheplavdtert 3he

Sync type, 2 6, whil theflrst pi cture vmththe
stream nunﬁ% i ‘is e?@ﬁr‘ﬁ’gh ga steR@ Ny ﬁfl'b]r 9 the stiper rwabet fham

nunber #11,0r #812 IS ok egr oduced in parallel. 26 The stream nunbers
of the firiRe FEPARACUTR t e second pi cture which are the display
targets are storgs éuR t he

constitutes one s #c(&lglg% ﬁeé(a p?i prE t%g 69 qgé%ﬁg@%r%\ﬁrh‘% %geeond
Ct roam :Tgié%ﬁ'fe' ' sf rrt‘gg uce cfonH Céll?g%?%n%gn%r ’f| s s%cmd%rfcur e

stream nunper #11 1S

with the stweamm wiglagg; ridkhbd. rxﬁﬂreog%ﬁ@ 1&4319@ S {1 %a@gﬁ%s%%ﬁnl% %;gl%r

t he stream nunber 1 are stored Iinto e nenory 3

2 ?g OrThe I epRotiued hARt ahdtkthe dg@w@ld%ﬁ{etﬁo@nﬂ/&femeﬁ iea &SRB TNANARGES
of the reproduction time point of the first picture. On the other hand, in the
second picture of the Async type, the reproduction can be started at an
arbitrary reproduction time point in accordance with an instruction of a user

15 or the like. In the example shown in FIG. 5, streams with the stream
number #i+1 to the stream number #j are specified as the second picture of
the Sync type, and streams with the stream number #j+1 to the stream
number #k are specified as the second picture of the Asyne type.

As described above, by including one or a plurality of play items 81,

20  which include(s) the information about the first picture and the information
about the second picturs, it is possible to reproduce another stream that is not
multiplexed in the clip for the first picture, in synchronization with the
stream for the first picture.

Specifically, in case of the second picture of the Syne type, as shown in

25  FIG. 6, while the first picture with the stream number #1 is reproduced, the

second picture with the stream number #11 or #12 is reproduced in parallel.
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#12 starts at a reproduction tine point t1 and ends at a reproduction
time 10 point t2. After that, the reproduction starts at a
reproduction tine point t3, and the reproduction ends at a
reproduction tine point t4. Therefore, if a wuser gives an
instruction to display the second picture in a period A between the
reproduction time point t1 and the reproduction tinme point t2 and a
period C between the reproduction tinme point t3 and the reproduction
time 15 point t4, the second picture is displayed on a display.

Mor eover,  iTfhel digedtB@lum B¢ QT (R fikftSIibiet 208 the sSotRl A¥edrB S IRER A0 th
picture in a period B between the ‘reproduction tinme point t2 and tehe

reproduct i disglay®apgttart Itoredeins® eROGneRbSt 858 ok The i HEMaYPe @Gg,nwlhlfkglo

di splay at the reproduction tinme point t3 after the instruction.

At this tirenstifides driee specific odxamiiplehef CRY bekiny deveceCPSf 389, pMlibsth
constitutes one specific exanple of the "third controlling device" of
t he presentnvaniiamt Ko exahwlstif dwsacand pictafe with the sordnphainbee#11 is

continues to be stored in_ the nenory 355 or the nenory 360 even if

t he repfoderyodiced in merasiddonbile phe fstepichuverdist the stremny eypmoshratl n
time point t2. For exanple, if the 25 second picture with the stream
nunber #11¢Rrogured) the ggl@a@cw,nb@hﬁl gnd sherstrpamyambar ldareishored inty

be stored in the ne gy Stgg or the nmenory 360 27 even in the period
B after th§h98ﬁ?ﬁﬂﬁg?ﬁ&W FRCHETHPOY-2. As a result, the second

pleture wih theng oA nuTer L L AL TR Ll Y eprotued gt

et of SBSANIE 4B AR ILR LS, ot W LB HALNED,

P25, 57 SPORRIRD! skl e SO IDEL Bl et

[ egar dl esSafl thaerebPRRAG! RIS 4 HePRIdUnah A PRutdeL | AHeLUGH, 9P 1 S
user gives an instruction to display the second picture in a period A between
the reproduction time point t1 and the reproduction time point t2 and a
period C between the reproduction time point t3 and the reproduction time

15  point t4, the second picture is displayed on a display. Moreover, if the user
gives an instruction to display the second picture in a period B between the
reproduction time point t2 and the reproduction time point t3, the second
picture is displayed on the display at the reproduction time point t3 after the
instruction.

20 At this time, under the control of the CPU 354 or the CPU 359, which
constitutes one specific example of the “third controlling device” of the present
invention, the stream number of the second picture continues to be stored in
the memory 355 or the memory 360 even if the reproduction of the second
picture is ended at the reproduction time point t2. For example, if the

25  second picture with the stream number #11 is being reproduced, the stream

number #11 continues to be stored in the memory 355 or the memory 360
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If the user gives an instruction to end the display of the second
picture or if 10 the reproduction period of the second picture is
over, the display of the second picture is ended. If the second

pi cture of the Async type is reproduced, the stream nunber continues
to be stored in the nenory 355 or the nmenory 360 or is destroyed,
according to a flow shown in FIG 9. As a result, as shown in FIG 8,
a small wi ndow of the second picture 15 is superinposed and

di spl ayed si nul taneously on one portion of the first picture.

I nci dent al k¥en iR thB§e2%d R Fieri fhe FRRAHLBRTIAE Jdist P2 ”%d'y a380ult, the

stores therein one stream nunber of the first picture and one stream
nunber of stdi@dspietn@ Witht tHeCstrdd@iniBbera# Pl W thotnYat‘i’éal%t FPRBA4ADAT S
of the first 20 pictures are not stored in the nenory 355 or the
menory 360thd reyhhdusdoetineguiat t3.a plurality of stream nunbers of the
second pictures are not stored in the nenory 355 or the nenory 360.
However, it may Abermatitelyiin edsesafcthe stdvatl diktarp bfital Adwicaips tasahown
numbers of the first pictures are stored in the menory 355 or the
menory 360in FAG Aeifsthesusen piess 4n imsiyudtpnciondisplaytibd @Borslipletifeayithhe
plurality of stream nunbers of the second pictures are stored in the
menory 355thf stmamyermber 383, the se@ndapetuae ivoih phe séteame ngmber #21 is

| nf or mati on. Recordi ng / Eepro ucj n paratus _  Next, with reference
Lo B G o isPRRGd ¥ Peraligeitip Ehe ust [Hicibee grifbrtisn stResoreber H1,

detail ed f duct i ti ifically, th
nopect of THETBIEET AR "EPANCPhy TR ROHE SuTHih i Aeicion detiven.
i nf ti .di A dugi 0 in the. | e.
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f theydnf i G i i . tus in_t l,e.
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di splay of pichere is'sitdeRl CTLHHR &REnd Rfeture of the Asyne type is reproduced, the

stream number continues to be stored in the memory 855 or the memory 360

or is destroyed, according to a flow shown in FIG. 9.
As a result, as shown in FIG. 8, a small window of the second picture
15 is superimposed and displayed simuitaneously on one portion of the first
picture.

Incidentally, in the example, the memory 355 or the memory 360
stores therein one stream number of the first picture and one stream number
of the second picture. That is, a plurality of stream numbers of the first

20  pictures are not stored in the memory 355 or the memory 360. In the same
manner, a plurality of stream numbers of the second pictures are not stored in
the memory 355 or the memory 360. However, it may be constructed such
that the plurality of stream numbers of the first pictures are stored in the
memory 355 or the memory 360. In the same manner it may be constructed

25 such that the plurality of stream numbers of the second pictures are stored in

the memaory 355 or the memory 360.
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second picture along the tine axis if a user perforns a rew nd
operation when 10 the second picture of the Async type is

superi nposed and di splayed on the first picture. FIG 11 is a timng
chart conceptually showi ng another flow of the display of the first
pi cture and the second picture along the tine axis if the user
perfornms the rewi nd operation when the second picture of the Async
type i s superinposed and di spl ayed on the first picture. 15
Incidentally, the flowchart shown in FIG 9 indicates the operation

of display (NOmeativd Rrimdipleef Wimbbion tHdcblifi N RepRftuchHy Asparkbes AV
content) to be reproduced has been already selected by the user and
the first pictur®extneithdefbrencd teFIGt$ o FEGAiIS A dyediptin #HDBB given
FIG 9, the streamof the second picture is selected by the 20 user
(step 5101pn the viome dedailalds aspdve of dbendpmidatctine dperidors (gpecifivatigethe
and displayed on the first picture is selected. At this tine, the

st r eam nunBépedsfol theeoneaatom ofidisnlaxing dhecteeend picttum ed thatinfaretion
menory 355 or the nory 360 (step S102). After that, under the

cont r ol & of T¢¢P& rgpuodiicingapraratuse00mi e expmmlonsFiG.@ s Bere chart

Pvent i on, CPRRPEuR i GBEv LR TP F THb P PHRbCRy R hsr IS b ARPoBEEL ¢

e R NG g R T

2econd ! LU R DNECHAD 1 ARG BRL S RUBEHRA G

(210,510 S S NP Rt Bl s £y 9 R0 o,

LT 19, 98 A0R, AN ety phtod T il e

control | i ngretepictigre, OFIGNEL B £ SigMih gl YR dr@Bptula§ shbWEAMAMWKRE How of
the display of the first picture and the second picture along the time axis if
the user performs the rewind operation when the second picture of the Async
type is superimposed and displayed on the first picture.

15 Incidentally, the flowchart shown in FIG. 9 indicates the operation of
display the second picture when the title (in other words, the AV content) to
be reproduced has been alveady selected by the user and the first picture
included in the title is displayed.

As shown in FIG. 9, the stream of the second picture is selected by the

20  user (step S101). In other words, the second picture to be superimposed and
displayed on the first picture is selected, At this time, the stream number of
the second picture selected is stored into the memory 3565 or the memory 360
(step S102).

After that, under the control of the CPU 354 or the CPU 359 which

25  constitutes one specific example of the “first judging device” of the present

mvention, it is judged whether or not the type of the second picture selected is
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of the second picture of the Sync type continues to be stored in the
menory 10 355 or the nenory 360. On the other hand, as a result of
the judgnent in the step S 103, if it is judged that the type of the
second picture is not the Sync type (the step 103: No), a display
period (in other words, a reproduction period) of the second picture
on the reproduction tinme axis of the first picture is cal cul ated
(step 15 S105). The display period of the second picture cal cul ated
here is a range fromthe reproduction start time point (in other

wor ds, the tHe $phayysd Gedp Bio®, point) of the second picture to a
reproduction tinme point after a lapse of tine to display the second
picture. After tHata rasleaptini juddnient Fh @he stert Be0S &¢ Tk jidgbdiBanihe
the Async type 20 selected is reproduced éﬁstep 5106). As a result,
as expl ai nérpe of theGecand pinduresisabaGype cyner Ghe stepulis: (Yepo ae dxpladned in
di spl ayed on the first picture. Then, under the control of the CPU
354 or the Fdfh 635 were pigBrasef thetSyemcdmee sylected ierapraripted (stept $E04).
"second judging d V|ce Qf the present invention, it is judged

whet her Sor S%ot TeHELcAF paHRinednoiiet §, dhetseﬁ@ldpmqﬁmeoxs sperivepdsed smd

picture is W t he d| play period of the sec icture calculated
in the stélbsljgﬂﬁgl ?’%tt@B E)?}Ctu%reﬂ’ts 18 it A9 escp efl aboFeyr wadar the

d f T d d
heriod of  ofnbralma i g% s BPU BES abon oncBinniia gul Snpbreremple
ed that . .the,current

pce)tpr -(I)-::Iuct i o% l%él ﬁ;tlalﬂpdo?drﬁtl mgﬁigvl o Igftﬂbeu@%ﬁ?lét %néfewl?ﬁ’l ey ﬂﬁeadipstmnélgpr
20,2 B L2 0 A 50 e Mo
reprodygt i 885k RBe BNMrydsot he first picture is not within the
di splay period of the sécond picture calculated in the step 5105. As
a result of the DudgsRHher Kardd)@s at:@Bul 40the fulighlent $n iMgeH 10t iftihe
judged that the type of the second picture is not the Sync type (the step 103:
No), a display period (in other words, a reproduction period) of the second
picture on the reproduction time axis of the first picture is calculated (step
15 S105). The display period of the second picture calculated here is a range
from the reproduction start time point {in other words, the display start time
point) of the second picture to a reproduction time point after a lapse of time
to display the second picture.
After that, as explained in FIG. 7, the second picture of the Async type
20  selected is reproduced (step S106). As a result, as explained in FIG. 8, the
second picture is superimposed and displayed on the first picture.
Then, under the control of the CPU 354 or the CPU 359 which
constitutes one specific example of the “second judging device” of the present
invention, it is judged whether or not the current reproduction time point of

25  the first picture is within the display period of the second picture caleulated in

the step S105 (step S107). More specifically, if the current reproduction time
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current reproduction tine point of the first picture is within the

di splay 10 period of the second picture calculated in the step 5105
(the step 5107: Yes), then it is judged whether or not the display of
the second picture is to be ended (step 5108). Mre specifically, it
i s judged whether or not the user has given an instruction to end

the display of the second picture. As a result of the judgnment in the
step 5108, if it is judged that the 15 display of the second picture
is to be ended (the step S108: Yes), the stream nunber stored in the

menory 355 paint TehEEHBE ¥icREQ ik T ARSIHM BEBH st
CPU 354 or p?he CPU 359 %ﬁi ch 1consti tl,?t egaggg spegi? I csﬁggﬁ%ﬁééup%fs Fﬂtvﬁe

"fourth conb el itiisgudiesd whethek ot het I eESBET2l NYeD KA fal @ s 23N that
Specifically, the stored stream nunber may be del eted, or instead of

the 20 st orthd carremameprothetipn aihé @girtrof\whk farstpicttird RAkEALEShe display
invalidity of the stream nunber or the like nmay be stored into the
menory 355 periotlted the sesond3@eiure @alcthdedtihéhe b@pE108s O tsudbtheohahlie
judgment in the step 5108, if it is judged that the display of the
second Pi cEHIFeTLorilA<T dt brejusigdddhit He stepnti@Bodudimn, titdeepoint of the
operational flow returns to the step 5106 again to continue the 25
oper ati on &Fspicturs ispepwithisthy @\Ispﬁb’speéws‘l@, the senond pictsoncalonladdd inhe
CPU 354 or 1;lhe CP$LJJ1 %]59 whi ch constitutes one specific exanple of the
"second 31e8¥Prot85 ng device" of the present invention, the stream

nb di h 35 h . I, to b
Ly 1 R R B o200 R BT
th t S [ j . ] d_that .t ti j
o7 S et byt TR LB RS S

d;pi : j . 107 .
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t he ended (step S108). More specifically, it is judged whether or not the user has
given an instruction to end the display of the second picture.
As a result of the judgment in the step S108, if it is judged that the
15  display of the second picture is to be ended (the step S108: Yes), the stream
number stored in the memory 355 or the memory 380 is destroyed, under the
control of the CPU 354 or the CPU 359 which constitutes one specific example
of the “fourth controlling device” of the present invention (step $109).
Specifically, the stored stream number may be deleted, or instead of the
20 stored stream number, a flag or value which indicates invalidity of the stream
number or the like may be stored into the memory 355 or the memory 360.
On the other hand, as a result of the judgment in the step S108, if it is
judged that the display of the second picture is not to be ended (the step $108:
No), the operational flow returns to the step S106 again to continue the

25  operation after the step S106. In this case, under the control of the CPU 354

or the CPU 359 which constitutes one specific example of the “second
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present invention (step 5109). 10 Now, a specific explanation is
given by using timng charts. As shown in FIG 10, after the display
of the first picture is started, the user gives an instruction to
start the display of the second picture. At this tinme, it 1is assuned
that the user gives an instruction to rewind the first picture.
According to a first operation, a reproduction time point at which
the user 15 gives an instruction to end the rewind is before the

di splay start tinme point of the second picture. That is, the

reproduct i antiollend @bwice’abs #M3I HRsddlanVeSion, 3hy gﬁg%ﬁfﬂgﬂﬁbf 'éﬁ:!r.g@ Bn £

end the rewind is not wthin the display perio secon

pi cture. Theembey 855 0R thdhent@yRE0DRLIBLESHMOLIBET asitqsed i n the
menory 355 or the nenory 360 is destroyed. Thus, at the tinme point at

20 whi ch the di sfhatheofthehtafirsia pistlisfahi juddmsiied tablsedp §1e7, igwiand
is ended, the stream nunber is not stored in the nmenory 355 or the
menory 360 judgrsds thatobhe ctibwent ireptodpictibuirtéme spadivs pf shedirangidthee seaond
picture is not displayed. As _described above, it is possible to

pr ef er aBl y v&iiipigr s display sexind of thelisseahapichye oflcwlatyl By theg stepeS105
second pictyre at an unexpected reproduction 25 time point, by

dest royi ng (ﬂf?esie&’r ééﬁ?'nﬁ dihesstzea nymber sivepdiy tBesmemorh&55nemtiey
360 when it is Jé,ugggd hat trére]u%Hrrent reproduction tinme point _of the
32 first piYHP Ao e eRR 8t Hrss prndyolnd the R dHcorsidiedpBU 359
picture. On.t.he other hand, as.shown in FE L1, according to a
second op&bdfh]igﬁﬁr,lsqf °5 ape Sﬁ%ﬁ? AP 1Fe° tgen ) ECW}'@ﬁng viggept the
gi ves the i r ion. te.en e rewind is within the display period
of the sec?g%e&ldg tér}{ehoqs&ﬁpesééﬂre, in this case, the stream nunber

e Deen St d gkl SR B Shu e, ARG B8 SRR

to be stored as it Ts. poi n
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gives an instruction to start the display of the second picture. At this time, it
1s assumed that the user gives an instruction to rewind the first picture.
According to a first operation, a reproduction time point at which the user

15  gives an instruction to end the rewind is before the display start time point of
the second picture. That is, the reproduction time point at which the user
gives the instruction to end the rewind is not within the display period of the
second picture. Therefore, in this case, the stream number stored in the
memory 355 or the memory 360 is destroyed. Thus, at the time point at

20  which the display of the first picture is started after the rewind is ended, the
stream number is not stored in the memory 355 or the memory 360. Thus,
only the first picture is displayed and the second picture is not displayed. As
described above, it is possible to preferably suppress or prevent a
disadvantage of displaying the second picture at an unexpected reproduction

25  time point, by destroying the stream number stored in the memory 355 or the

memory 360 when if is judged that the current reproduction time point of the
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picture. In this case, the reproduction tinme point at which the
instruction is 10 given to end the rewind is originally the
reproduction tine point to display the second picture, so that

di spl aying the second picture is no problem As explained above,
according to the information recording / reproducing apparatus 200
in the exanple, in accordance with (1) whether the type of the
second picture, which is the sub-picture, is of the Sync type or 15
of the Async type, and further (2) whether or not the current

e pe, an e (2) . g .
reproduct i Gfst hicRrePRird: vAthihhBe digihy B%@&%’ﬁ%hg‘gggﬁgﬁ %&tﬁl@ mai n

picture, is within the display perio Icture, it is

possi bl e to dete(Hn Rbe WiRbR &arid)sS LRGN innIGE 1S tRE&id JEESIRY Y
355 or the nmenory 360 continues to be hellcrjl or is’(%estroyé;gl?h%hus, It

i s possi bl epematprefthe abbyodacHed €igte HEintht Whidd theSuteh gdvedQhe instruction
di sadvant age that the second picture is displayed at an unexpected
reproduct i da e¢ndrethgoirewiral isindishirr atler dppgupbiion &f MRe pRichhd YBIED.
can be a problemparticularly in displaying the second picture of
the Asyfc thhssefors Hedbisi beng, dbovairesas coumdbey that thae bedoetmed dn the
recording / reproducing apparatus 200 in the exanple, it is possible
to prefer aBi§nAYspPRYr thememory d6mdnpinges tebe whired ak st {she Thus, at the
sub-pi cture, superinposed and displayed on the first picture, which
is the mai (5% BPIREEE wahich {h g pkthe;first nistutepisairaried afted thx zempind,
an expl anati on i$ g ven Ocﬂé)t Qe optical disc 100 as one exanple of
the i nfor it iFBATe %? PR YRS 1%@%#@%%%@1@ displaypd ent the first

appar at us: A e PREoRPo et h s ERHe St a1o hiof b e bt Ui i
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As explained above, according to the information recording /
reproducing apparatus 200 in the example, in accordance with (1) whether
the type of the second picture, which is the sub-picture, is of the Sync type or
18 of the Async type, and further (2) whether or not the current reproduction
time point of the first picture, which is the main picture, is within the display
period of the second picture, it is possible to determine whether the stream
number stored in the memory 355 or the memory 360 continues to be held or
is destroyed. Thus, it is possible to preferably suppress or eliminate such a
20 disadvantage that the second picture is displayed at an unexpected
reproduction time point or undesired reproduction time point, which can be a
problem particularly in displaying the second picture of the Async type.
As described above, according to the information recording /
reproducing apparatus 200 in the example, it is possible to preferably display

25  the second picture, which is the sub-picture, superimposed and displayed on

the first picture, which is the main picture.
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Mor eover, obviously, not only the information recording / reproducing
10 apparatus for reproducing the AV content(s) recorded on the
topical disc 100 but also an information recording / reproducing
apparatus for reproducing the AV content(s) received through a wred
line or wireless line, such as TV broadcasting and the Internet, can
receive the aforenentioned various benefits by perform ng the

af orenenti oned operations. 15 Industrial Applicability The

i nformation reproduci ng apparatus and net hod, and the conputer

di gd L
o o oo b AMEEEPATholAEAD 0 SR, RRILAE 0005 siven
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equi prent. 34 CLAI 1. An information repro ng appar

conpri si ng mmﬂiamhayemdd@ﬁgc%ﬁa%t@ RN AHR FRIsEn P it AR ndt
sub-picture of a first type, i s superinposed and di spl ayed

on the Bui hinpited ts theoytica dise adidsihle PYazierFolthe dftaal Bfe Mn@it¢a8iHeaso
reproduction time point on a reproduction tine axis of the main

pi cture; aappbedndp dethere vhnibust drfoygatdon i thepfdifhcaiddon wdersugfpotthe
sub-picture of the first type selected to be superinposed and

di spl ayed &aghHensity neqoirdingra; high teardsmission aate, endi pigyae\for thd various

controlling said storing device to destroy the identification nunber
of the subl EWJ@D.G‘F%CQ ﬁ'meétatype if a current reproduction tine
poi nt of the mai |ctur eyond a range of reproduction time

points in which eOVs%bQ l%li élq‘épnbh@ler infepmatjensreosrdig g geproducing

I
di'sp ayge d; a%paratus for reproducing the AV content(s) recorded on the topical dise 100

but also an information recording / reproducing apparatus for reproducing the
AV content(s) received through a wired line or wireless line, such as TV
broadcasting and the Internet, can receive the aforementioned varicus
benefits by performing the aforementioned operations.
15
Industrial Applicability
The information reproducing apparatus and method, and the
computer program according to the present invention can be applied to an
information reproducing apparatus, such as a DVD player. Moreover, they
20  can be applied to an information reproducing apparatus or the like which is
mounted on various computer equipment for consumer use or for commercial

use, or which can be connected to various computer equipment.
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a second controlling device for controlling said storing device to
keep to store 15 the identification nunber of the sub-picture of the
first type, if the current reproduction tinme point of the main
picture is not beyond the range of reproduction tinme points in which
the sub-picture of the first type is to be displayed. 2. The

i nformation reproduci ng apparatus according to claim1, wherein said
first 20 controlling device controls said storing device to destroy
the identification nunber of the sGbAMSture of the first type, if
the current reproduction time point of the main picture is beyond
the range of reproduction tine points in which the sub-picture of the
first type is to be displayed, after the sub-picture of the first
type is sluperi npoiideimation sipspiugipgdpperatus hempmsing:pi cture. 25 3. The
information reproducing apparatus according to claim1, wherein said
35 second cont pdisplayggdievice dorcsplayonsa saingpistursrand g sbydigeretad akuetgynes
store the identification nunber of the sub-picture of the first

type, Si f wiieh ¢usvrenimposest aeili disblatied oprdhpoiam pofturetrad whoss @snlaucen be
not beyond the range of reproduction time points in which the )
sub- pi ct utastedoft g Hesife rrgproglyqiion; time pobé i & perigéurtionftineg axigeof the main
sub-picture of the first type is superinposed 5 and displayed on the
mai n pi ctietere; 4. The informati on reproduci ng apparatus according to
claim1, wherein said displaying device displays a sub-picture of a
second type whiacHoirg desierefor pus@mrnaddntificappaypsmbenot the swhipictpiecafithe
and whose_reproduction time point to 10 start the display is set in
advance Wirstypesghestad to be sererinegosestans disniayer pe theansingficteee mai n
picture, said storing device stores the identification nunber of the
sub- pidct ure of a Festfooptelling yeaicgr for rentolhing seidupleriag devicestoc derttoy yipe,
which is selected to be superinposed and displayed on the main

pi ct ur e, identifieatiorheumbariffag pénpicepe ofithei fitgt ppdt atcuseniuteptpdpction time
conprises a third controllin

point of the main picture 1s %eyond a range of reproduction time points in which the
sub-picture of the first type is to be displayed; and

a second controlling device for controlling said storing device to keep to store

15  the identification number of the sub-picture of the first type, if the current reproduction

time point of the main picture is not beyond the range of reproduction time points in

which the sub-picture of the first type is to be displayed.

2. The information reproducing apparatus according to claim 1, wherein said first
20 controlling device controls said storing device to destroy the identification number of the
sub-picture of the first type, if the current reproduction time point of the main picture is
beyond the range of reproduction time points in which the sub-picture of the first type is
to be displayed, after the sub-picture of the first type is superimposed and displayed on
the main picture.
25

3. The information reproducing apparatus according to claim 1, wherein said
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device for controlling said storing device to keep to store the
identification nunber of the sub-picture of the second type, if the
sub-picture of the second type is superinposed and displayed on the
main picture. 20 5. The information reproduci ng apparatus accordi ng
to claim4, further conprising a first judging device for judging
whet her the sub-picture of the first type is selected as the
sub-picture to be superinposed and di splayed on the main picture or
t he sub- piceansr entrglingievice coppls yid stogsing slewice dol kap ﬁorﬁéorgage jsteatifigagion o
be superinposed and displayed on the nmain picture. 25 6. The

i nf or mat iTBbes 9f GuiPrivctagsithe G5t AoeoHdhe guirent eeripdyction fighe pript of the
conprising ., 36 a second judgi ng device for judging whether or not the
current rBpRGRIEEiORPteHENdIBE Fnge P reprRAUABEIHIBE peiifsdnvdigielis sub-pisture
range of reprqoductigon timg points_in which the sub-picture of the
first typd tﬁ% figsh type 1eifoshs diglayed; aftenfle sulhpisiuse ofF hedirsttiee fsisuerimpqsed
i s superinposed and displayed on the main picture. 5 7. The

i nf or Rat 1996 disPlved o thegnaip pistleus according to claim 1, further
conprising a fourth controlling device for controlling said storing
device to destroy the identification nunber of the sub-picture of
the first type, if the display of the sub-picture of the first type
i s ended “%fter Eh@én@%aftﬂnéﬁmpéu%mg anparatysraseorgdipgdo chaing JpwhetgFosed and
di spl ayed on the . 10 majn picture. 8. The information reproducing .
appar at us accors@idngispiayReafisrice dighlaye s subpichyrgel appecpag riypricYigh is
time points in which_ the sub-picture of the first type is to be .

di spl ayedUPLimposed 35 displsred Op dbs BRUCPICHEE endrivhpss eproguciigs Bime it to
di splay of the su?-picture of the first 15 type is started to_ a i
r epr dquctstBhtheiduplayds et 1@ radesncy Withysepest togthgirepspdirtipe timsexés of the main
sub-picture of the first type. 9. The information reproducing

appar at uP1ECording to claim 1, wherein said first

said storing device stores the identification number of the sub-picture of the first

type or the sub-picture of the second type, which is selected to be superimposed and
displayed on the main picture, and

15 the information reproducing apparatus further comprises a third controlling

device for controlling said storing device to keep to store the identification number of the

sub-picture of the second type, if the sub-picture of the second type is superimposed and

displayed on the main picture.

20 5. The information reproducing apparatus according to claim 4, further comprising
a first judging device for judging whether the sub-picture of the first type is selected as
the sub-picture to be superimposed and displayed on the main picture or the sub-picture
of the second type is selected as the sub-picture to be superimposed and displayed on the
main picture.

25

6. The information reproducing apparatus according to claim 1, further comprising
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controlling device controls said storing device to destroy the
identification nunber of the 20 sub-picture of the first type by
storing an invalid value into said storing device. 10. An information
reproduci ng nethod in an information reproduci ng appar at us
conprising: a displaying device for displaying a nain picture and a
sub-picture of a first type, which is superinposed and di spl ayed on
the main picture and whose di splay can be 25 started at a desired

r epr oductd §rong WAZBS AaYice T dudeins Wektherios got thesumsyt sepspdyctien fgierpoint of
picture; and a storing device for storing an identification nunber of
t he sub- phemghepighurg lﬁg’eY%TFl the rapge p{sproglafiion tége peintidn Sipdr thepeetund
di spl ayed on the main picture, said information_ reproducing nethod
conpri si i theafirst tyee icterherdinlaysd ibhscubicare o o st yng Isswpermspesed aad
device to _destroy the _identification nunber of the sub-picture of
the firstdigpdyed onghemaigi@hee. r eproduction time 5 point of the main
picture is beyond a range of reproduction tinme points in which the
sub-pPcture of the first type is to be displayed; and a second
controlling process of controlling said storing device to keep to
store the i derftefinfernation pedesing porarussansording tQrcdais |, dpigher cpmprising
type, if the current reproduction_tine point of the main picture is
not beyoridopfi confrrilangpdevicedpbenitiollBg seidistorpg deviceity desirgy\ipg idantifiration
sub-picture of the first type is to be displayed. 11. A conputer

pr ogr am fumbee gf Buubimeueot the Hirg fwes & théd%ﬁ%'l 91 the sab-pistyaod the first
provided in the information reproducing apparatus according to claim
1, said d¥pfprstcaded @ffeéébea%brmﬁvwgoftfh%ﬁe% RPGtiE PURCHRPOPShangsdigRlayed pgithe
one portion of said first controlling 15 device and said second

cont ri8l | TN @BWEe. 12. An information recording / reproducing

appar atus conprising: a displaying device for displaying a main
picture and a sub-picture of a first type, which is superinposed and
di spl ayed on the main picture and whose display can be 20 started at
a desired-r epr ddGARPBRIHANFEPIOENTIPS BPPHATICRACOTNRE fooait hevherpia thy range
mai n pictyre, the nain picture porres%onding to a main _picture )

i nf or mat 9 eRIpFEcHOR dmeqogity aywhich the sub-picture of the first type is to be displayed is

a range from a reproduction time point at which the display of the sub-picture of the first
15  type 1s started to a reproduction time point after a lapse of a display period of the

sub-picture of the first type.

9. The information reproducing apparatus according to claim 1, wherein said first
controlling device controls said storing device to destroy the identification number of the

20  sub-picture of the first type by storing an invalid value into said storing device.

10. An information reproducing method in an information reproducing apparatus
comprising: a displaying device for displaying a main picture and a sub-picture of a first
type, which 1s superimposed and displayed on the main picture and whose display can be
25  started at a desired reproduction time point on a reproduction time axis of the main

picture; and a storing device for storing an identification number of the sub-picture of the
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on an information recordi ng medium and the sub-picture of the first
type corresponding to a sub-picture information of a first type
which is recorded on the information recording nedium 25 a storing
device for storing an identification nunber of the sub-picture of the
first type selected to be superinposed and di spl ayed on the main
picture; 38 a first controlling device for controlling said storing
device to _destroy the _identification nunber of the sub-picture of
the firstiihtyee sglgeted to be pepprimnoseaddisnbayed opdhe BANPCHE, t he mai n
picture is beyond a range of reproduction time points in which the
sub-pi cture of SEdniormaionigpredpding meted ¢pRIgHisNEd: 5 a second
controlling devige for controlling said storing device to keep to

store the ideft fiFS CopirRlNng pwpEss Of qonoling-3id slgriBg gieviggetor flgstipy the
type, if the current reproduction tipe point of the main picture. is

not beyorigertiisatiompanbar of dhs suRiciugh ot thediplolyae ot A purrgp reprodyeion time
sub- pi cture of %he first type is to be displayed; and a recprdigg
devi cé f dPREIIPEMHD PHEEED Reyind: 4 Fange i JEPRREYEIen tRR Pemks By whishehe
10 information of the first type, and control information which is
rel at ed tSB{’TPP%“rﬁé’ifH’epﬂré‘ttﬁP%ls 9 E? BisparsAtdind t he sub-picture

I nformation of the first type. 39 ) ] ] )
a second controlling process of controlling said storing device to keep to store

the 1dentification number of the sub-picture of the first type, if the current reproduction
time point of the main picture is not beyond the range of reproduction time points in

10 which the sub-picture of the first type is to be displayed.

11. A computer program for reproduction control and for controlling a computer
provided in the information reproducing apparatus according to claim 1, said computer
program making the computer function as at least one portion of said first controlling

15  device and said second controlling device.

12. An information recording / reproducing apparatus comprising:
a displaying device for displaying a main picture and a sub-picture of a first type,
which is superimposed and displayed on the main picture and whose display can be
20  started at a desired reproduction time point on a reproduction time axis of the main
picture, the main picture corresponding to a main picture information which is recorded
on an information recording medium and the sub-picture of the first type corresponding
to a sub-picture information of a first type which is recorded on the information
recording medium;
25 a storing device for storing an identification number of the sub-picture of the

first type selected to be superimposed and displayed on the main picture;
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a first controlling device for controlling said storing device to destroy the
identification number of the sub-picture of the first type, if a current reproduction time
point of the main picture is beyond a range of reproduction time points in which the
sub-picture of the first type is to be displayed;

a second controlling device for controlling said storing device to keep to store
the identification number of the sub-picture of the first type, if the current reproduction
time point of the main picture is not beyond the range of reproduction time points in
which the sub-picture of the first type is to be displayed; and

a recording device for recording the main picture information, the sub-picture
information of the first type, and control information which is related to the main picture

information and the sub-picture information of the first type.
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