- 1 S05P1083 DESCRI PTI ON RECORDI NG APPARATUS AND
METHOD, REPRODUCI NG APPARATUS AND METHOD, RECORDI NG
MEDI UM AND PROGRAM Technical Field [0001] The
present invention relates to a recordi ng apparat us
and net hod, a reproduci ng apparatus and nethod, a
recording nedium and a programand to a recording
apparatus and nmethod, a reproducing apparatus and
met hod, a recording nediumand a programfor
recording data to and reproducing data froma data
recordi ng medi um Background Art [0002] Avail abl 89281083
standards for recording formats for DvD (Digital
Versatil e Disk) are DvDeEgCa#gpTI@md DVD- Vi deo
Recording (DVD-VR). In each of the recording formats,
a video stream encoded in accordance with MPEG

%%bvin Picture Experts Goup), an audio strea and
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data is generated and the generated AV streamis
recorded on a DVD. - 2 SOSP1083 [0003]

Technical Field
[0001]

The present.invention relates to a recording apparatus
and method, a reproducing apparatus and method, a recofding
medium, and a program and to a recording apparatus and
method, a reproducing apparatus and method, a recording
medium and a program for recording data to and reproducing

data from a data recording medium.

Background Art
[0002]

Available as standards for recording formats for DVD
{(Digital Versatile Disk) are DVD-Video, and DVD-Video
Recording (DVD-VR). In each of the recording formats, a
video stream encoded in accordance with MPEG (Moving Picture
Experts Group), an audio stream, and sub-picture daté such
as subtitle data are multiplexed in accordance with MPEG 2
system. An AV (Audio Visual) stream of MPEG 2-PS (Program
Stream) data is generated and the generated AV stream is

recorded on a DVD.




In each of the recording formats, the recording of the
AV streamonto the DVD and the reading of the AV
~streamfrom the DVD are performed on a per VOBU
- (Video Object Unit) basis. The VOBU contains
~ navigation information containing control information
- related to reproduction and displaying of and
accessing to data in the VOBU, and at | east one GOP
(G oup of pictures). In the follow ng discussion, it
is assumed that one GOP isZcontained in one VOBU.
[0004] The GOP is a set of video data of at |eastOoHd83
page contained in the video streamnultiplexed into
[cog]AV stream Editing of the video stream and random
~~-—accessing of a reproducing apparatus to the video .
st r tameacte gerdler redooding PpermGGR uwhd reasirdinhef the
video data herein refers to data of one franme of
AW jsgesant peben LIV gined GEei spadine of @ AMOPtrpgm from
about 0.5 second, for exangle. %080, The, vi deo .d ta
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(GRQP6Lf Pghecdrdu)ct urte ichevEdEDowhiq ditrtudadonbheen is
intra-frane

assumed that one GOP is contained in one VORU.

[0004]

The GOP is a set of video data of at least one page
contained in the video stream multiplexed into the AV stream.
Editing of the video stream and random accessing of a
reproducing apparatus to the video stream are performed on a
per GOP unit basis. The video data herein refers to data of
one frame of video stream. The reproduction time of one GOP
is about 0.5 second, for example.

[0005]

The video data contained in the GOP includes three
types, namely, I pictures (intra-picture, intra-coded
picture, and intra-fame coded picture), P pictures
(predictive picture; predictive coded picture, and inter-
frame forward predictive coded picture), and B pictures

{bidirectionally predictive picture, and bidirectionally

predictive coded picture).




encoded separately fromother video data (pictures).

The 1 picture can be decoded w thout the other video

data. When accessing the GOP contained in the video

streamrecorded on DVD, a reproducing apparatus of

DVD accesses the | picture in the GOP. The

reproduci ng apparatus accesses the | picture in the

GOP to reproduce the | picture, for exanple, when the

reproduci ng apparatus accesses any GOP for

reproducti on regardl ess of a predeterm ned

reproduction order or when the reproduci ng appara¢aRt1083

reproduces intermttently the video data in the video
[tasg@am during fast forward reproduction node. [0007]

The P picture is video data that has been encoded

(i nThe- I rphetfor viexr dipeedigta vehandodedeausingrahérdme

picture or the P picture present in past in tinme axis
ensiodefe sgpatateLy riezam ordegevodect fatP [Hicttwres)theThe I
Vi deo data that has. heen used in encodjng needs to be
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pi cture and the picture is encoded using a maxi num
piekuteoin #dhe SEHPIIBIepagascel tvé herpmdae ,d&ba. example,
Wthoggé reproducing apparatus accesses any GOP for
reproduction regardless of a predetermined reproduction
order or when the reproducing apparatus reproduces
intermittently the video data in the video stream during
fast forward reproduction mode.
[0007]

The P picture is video data that has been encoded
 (inter-frame forward predictive encoded) using the T picture
or the P picture present in past in time axis of the wvideo
stream. To decode the P picture, the video data that has
been used in encoding needs to be used. The B picture is
-video data that has been enédded (inter-frame
- bidirectionally predictive encoded) using the I picture or
the P picture present in past and future in time axis of the
video stream. To decode the P picture, the video data that

has been used in encocding needs to be used. Each of the P

picture and the B picture is encoded using a maximum'of two




To decode the video data contained in the GOP, val ues
.of two types of flags, nanely, a closed GOP flag and a
broken link flag are recorded on each GOP as
informati on indicating whether the video data of
another GOP is to be wused.. The closed GOP flag and
the broken link flag are described below with
reference to Figs. 1 through 3. [0009] The cl osed GOP
flag i ndicates whether the video data of interest was
encoded using the video dat& of own GOP only rather
than using the video data of an imedi ately priorsGgP083
As shown in Fig. 1, a first B picture 11-1 and a
papeorRd Bthpirctvideo ldata .of a GOP 1-2 are encoded using
an | picture 12- 1 of the GOP 1-2, and the video data
[afoglhe GOP 1-2 is not encoded using the video data of
an i mediately prior GOP 1-1. 1In this case, the value
of TRedefededigomifdesydatat nenomgd i jthes@0Pt ovaltes
0010 If a_first B picture 11-3 and a second B
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GOP 1-5, which is different from

described below with reference to Figs. 1 through 3.

[0o09]

The c¢losed GOP flag indicates whether the video data of

interest was encoded using the video data of own GOP only

rather than using the video data of an immediately prior GOP.
As shown in Fig. 1, a first B picture 11-1 and a second B
picture 11-2 of a GOP 1-2 are encoded using an I picture 12-
:1 of the GOP 1-2, and the video data of the GOP 1-2 is not
encoded using the video data of an immediately prior GOP 1-1.
In this case, the value of the closed GOP flag of the GOP 1-
2 is set to "1".
[6010]

If a first B picture 11-3 and a second B picture 11-4
of a GOP 1-4 are encoded using a P picture 13-1 of an
immediately prior GOP 1-3 and an I picture 12-2 of the GOP
1-4 as shown in Fig. 2, the closed GOP flag of the GOP 1-4
has a value of "0". |

[0011]



the one that has been used in the encoding of the

video data of the GOP 1-6, the broken link flag of

the GOP 1-6 has a value "1". Wen the video data of

the GOP 1-6 is decoded, the video data of the

I medi ately prior GOP 1-5 cannot be used

(referenced). For exanple, the broken link flag set to

a value "1" neans that two first pictures 14-1 and

14-2 of the GOP 1-6 were encoded using the video data

of a GOP that had been present before the GOP 1-5. In

such a case, the reproducing apparatus cannot de&6B8B1083

the pictures 14-1 and 14-2, and the reproduction of

t he Fprcerampld A-if antd 42 inBesonese LNGNASSA Yauses a

[0012] To decode the video data contained in a GOP of
Gohtlertesto, benheetheded Hey \a 8 daba whithels nhiethieatemlity from

prior GOP is required or not is determ ned based on

th%@ﬂﬁalt@% BRst heen dlssb drabhef pagodhad the Brokddeo drta

of _the GCP of. interest. If the closed GOP fl ag
ottt %om DS6 o tad famos Rt o gfnd e s hes7a
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used ueedbrefce @ﬁ.sf;qymé;{angi1@ ehetbﬁowéxdmxﬂ@tﬁa@f stheto
i mredi ately prior GOP is term ned as being

a nedessany. meafs tSOOPIOE3 fken phetteps odudt i@ Qiz-ther
AV streamis started, the reproducing apparatus

thgeGOPnLnesvWahetdrezoddse WABY tbat aigemglata of a GOP that

had been present before the GOP 1-5. In such a case, the
reproducing apparatus cannot decode the pictures 14-1 and
14-2, and the reproduction of the pictures 14-1 and 14-2
becomes unnecessary. |

[0012]

To decode the video data contained in a GCOP of interest,
whether thé video data of the immediately prior GOP is
required or not is determined based on the values of the
closed GOP flag and the broken link flag of the GOP of
‘interest. If the closed GOP flag has a value of "i" as
shown in Fig. 1 or 1f the brokén link flag has a value of
~"1l" as shown in Fig. 3, the video data of the immediately
prior GOP is determined as being unnecéssary. If thé closed
GOP flag has a value of "0" and the broken link flag has a
value of "0" as shown in Fig. 2, the video data of the

immediately prior GOP is determined as being necessary.




the imediately prior GOP needs to be read fromthe
DVD by referencing the values of the closed GOP flag
and the broken |ink flag at a reproduction start
posi tion. [00131 - The val ue of a progressive frane
flag indicating which scanning nethod, interlace
scanni ng nmet hod or progressive (non-interlace)
nmet hod, the video data of the GOP is witten wthis
recorded in each unit of video data of the GOP. I|f
the video data is recorded fisirng the progressive
. method, the progressive frame flag is turned on, S@H@L083
if the video data is recorded using interlace nethod,
wHete thieogepsstuet fomrer tHeagvi sckuameds odfartedt, the
exanpl e, the reproduci ng apparatus repeatedly
refisplugysg appadeanfddtwmnsars WhatkedurhegveRBlcomtaining
reproducti on node or a pause of the video. If the
tha deweddataly epbieed*Of meedietpnber ferd frathddis VD by

| spl ayed, the reproduci ng apparatus_dijsplays an upper
rHSRaCERE ST UL (% (0% FAPERy GoB pl i Mg the Droken

f1] ring image. Jo .prevent .the video from
1 B R L R e B S e T el 4 are
[ocpaghesi zed into a video signal in an inter-field

i ntérpol ation process. A field-interpolated video

si gnBé +$1ud WS OwiPet-eskPPd 4dranthe 1YD 1 HBREAEYAS NBhich
apparatus perforns a reproduction - 7 505P1083

scamnadegsmdyhse] enitidrd dde seanhdamoretidd Jreprroduekioie
speed between reproducing all video data (franes)

(noontiatacta¢e) tiethod, the video data of the GOP is written
with is recorded in each unit of video data of the GOP. If
‘the video data is recorded using the progressive method, the
progressive frame flag is turned on, and if the video data
is recorded using interlace method, the progressive framé
flag is turmed off. For example, the reproducing apparatus
repeatedly displays a video of the same frame during a slow
reproduction mode or a pause of the video. If the video
data recorded with the interlace method is displayed, the
reproducing apparatus displays an upper field and a lower
field, thereby displaying a flickering image. To prevent
the video from flickering, the upper field and the lower
field are synthesized into a video signal in an inter-field
interpolation process. A field-interpolated video signal is
thus output.

[0014]

The DVD reproducing apparatus performs a reproduction




QOP (hereinafter referred to as all-frane
reproduction) and reproducing successively | pictures
only contained in the GOP (hereinafter referred to as
| picture reproduction). [0015] In the DVD
reproduci ng apparatus, a processor controlling the
reproducti on process assigns a counter counting the
serial nunmber starting with O (hereinafter referred
'to as a reproduction frame counter) to the video data
during the reproducti on procdess, and nmanages, on a per
VOBU basis, the range of the count of the reprodugéseips3
frame counter of the video data contained in the
prdBds Bydeesddetin®fid hedoe@aaddCivneh apParailts iBRNagesd
a counter counting the total nunber of franmes of the
bativden oepwaddtingulputvi@eicddetadi( §phayed)cddterisiedafinethe
referred to as an output frame counter). By
GGRet(heseingftpe roipnrast tohasoat pufrérameprosustdrn) r and
t he decoder, the praqcessor, acquires_informatian,
LEREGANETRE RRFCHS OBU % He PHCGBESAaPRL B CUHEIOG &t Fie
tput .(displ aye video is contained in. [0016
ot Bl BRESEr e TS 85, fORL BHSE A it Rbn)
[Or§gﬁoduction nmet hod (for exanple, Patent Docunent 1),
'é%ta of noving 1image information conpressed at a high
ef f i6i BREYDVIN redaCALE2AGCapbd Ma dREG 5l prRl-Redorand
conpressed audi 0 data -§8 ﬁ%05P1083 aggﬁhpanying t he
commybllihgegke dedrafetiepr paducess i syehls asyaoheeni zed
st at e. :
counting the serial number starting with 0 (hereinafter

referred to as a reproduction frame counter) to the video
data during the reproduction process, and manages, on a per
VOBU basis, the range of the count of the reproduction frame
counter of the video data contained in the VOBU. A decoder
of the reproducing apparatus.manages a counter counting the
total number of frames of the video outwardly output {(video
displayed} (hereinafter referred to as an output frame
counter). By retrieving the count of the output frame
counter from the decoder, the processor acquires information
regarding which VOBU the video data of the currently output
(displayed) video is contained in.
[o016]

Furthermore, in a proposed synchronization reproduction
method (for example, Patent Document 1), data of moving
image information compressed at a high efficiency in

accordance with MPEG 1 method, and compressed audio data



[ Pat ent Docunent 1] Japanese Unexam ned Patent
Application Publication No. 7-170490 Di scl osure of the
I nvention Problens to Be Solved by the Invention
[0017] The closed GOP flag and the broken link flag
are recorded in a GOP layer in the data structure
defined by MPEG 2, and the progressive frane flag is
recorded in a picture layer in the data structure
defined by MPEG 2. To retrieve the closed GOP fl ag
the broken link flag, and-tRe- progressive franme flag,
the AV stream needs to be demultiplexed into a vPeiepl083
stream an audio stream and a sub-picture stream
acithphbfti hgr théenawdep isfageadmenacdset feodudeeondedwell -
Therefore, the flags cannot be retrieved in a sinple
symaboesd zeflogt®e. For this reason, it takes tine for
the known reproducing apparatuses to retrieve the
val (Batent (Preumegded] GaPaneagy Wmkahiadst GREANEI nk

fla the VOBU_at a reproduction
- PRI 6ﬁnaPu§i£;%ﬁ%W%l%ﬁ Fhé7ﬁ$89tregn1 It is now

assuned that the GOP of the VOBU i nmediately prior-to
the reproducti on position needs to be used to decode

Dﬂgaiosu%e SP5RIV83, i fepdata of the GOP of the VOBU at

the reproduction p03|t|on The VOBU i medi ately prior
priop1the E£epBOdsEtON byPesikt TaBehsidead and repr oduced

after retrieving the val ues
[0017]

The closed GOP flag and the broken link flag are
recorded in a GOP layer in the data structure defined by
MPEG 2, and the progresgive frame flag is recorded in a
picture layer in the data.Structure defined by MPEG 2. To
retrieve the closed GOP flag, the broken link flag, and the
progressive frame flag, the AV stream needs to be
demultiplexed into a video stream, an audio stream, and a
sub-picture stream, and further the video stream needs to be
decoded. Thefefore, the flags cannot be retrieved in a
simple process.

[0018]

For this reason, it takes time for the known
reproducing apparatuses to retrieve the values of the closed
GOP flag and the broken link flag of the GOP of the VOBU at
a repreoduction position at the start of the AV stream. It

is now assumed that the GOP of the VOBU immediately prior to

the reproduction position needs to be used to decode the




of the closed GOP flag and the broken link flag of the
GOP of the VOBU at the reproduction position. After
that, the VOBU at the reproduction position is
decoded again based on. the VOBU (GOP) immedi ately
prior to the reproduction position, and the VOBU is
then reproduced. The displaying of the video is thus
del ayed. [0019] To expedite the displaying of video,
the reproduction process may be always started with
the VOBU i medi ately prior2to the reproduction
position without referencing the values of the cEos@Hl83
GOP flag and the broken link flag of the VOBU at .the
virdser ddiiat b6NtPeSEOP WE dhe VRS atr angersidodudtawever,
t he di splaying of video is delayed by tine required
pasgtiend afider PR duoeedilsd eV@BDr i aredd dtled yrepricsiuctgon
the , reproduction position even if the use of the GOP
PUFLLERE VEBEFaY R taRiSpusedop T Eer t Fet Fietigdl dlicofyalues
ition i ecessary to decode, t he vi deo data_of
off RRecEbo5r AEP VAR 20 (he PEBFEauCH o 1ok 0 Ghe 007
' 0 n cl.ng. rat,us, Wwhet her
o e LoRl Tad, o A R L g PR 2 e BB e

voE®f Bkt BRe PEOSARS VR g%%EQQOEOi%r?%#éﬁéaw%?%anngggg?hon

is not knowmn - 10 SO5 S3 unti e vide ata w
tHeh@ostaneoPy imidiwid e pofiorskbt ehed-dirdgireeded. For

this reason, the field 1nterpolation process cannot
pdse tpenf oamedthen WARE isamtiehheeproduced. The displaying
of the video is thus delayed.
[0019]

To expedite the displaying of videp, the reproduction
process méy be always started with the VOBU immediately
prior to the reproduction position without referencing the
values of the closed GOP flag and the broken link flag of
the VOBU at the reproduction position. In this arrangement,
however, the displaying of video is delayed by time required
to read and reproduge the VOBU immediately prior to the
reproduction position even if the use of the GOP of the VOBU
immediately'prior to the reproduction position is not
necessary to decode the video data of the GOP of the VOBU at‘
the reproduction position.

[0020]
In the known reprbducing apparatus, whether the
scaming method of the video stream is switched form the

progressive method to the interlace method is not known




vi deo signal based on the interlace nethod is out put
as is. The resulting imge thus flickers. The video
signal may be output after the field interpolation
process is performed on the vide signal at the

swi tching of scanning nethod. In this arrangenent,
the field interpolation is perforned after

deternmi ning whether to performthe field interpolation
process. The outputting of the video signal is

del ayed, and the displaying of the video is also

del ayed. [0021] The MPEG 2 standard fails to speg¢$5L083
information regarding the frame at which the |

uryiat ghe i$des ddes GARh chie sERRnNegdse tibda-HesRbgduced
fromthe beginning thereof to know whether the |

swmunh@delsoﬁeam®eﬁ I IFdtheh@8Preasobe thepficddced or not
ina frame prior to or a frame subsequent to the

infegpoldaianoprecesd raammioy pepredicwded naye iofe,t hadGRe
The process of know ng whether the | picture can be

vider §daRaY BRSedOR §%tm§8réﬁﬁﬁ|%etlp%zla olulrt@&lt as is.
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an | picture to be reproduced subsequent- to the video

thdat areéngemetrit eriley fdielpl aMedrpSBYCidis i geefibrmbd dher
GOP containing the video data of the currently
determining whether to perform the field interpolation
process. The outputting of the video signal is delayed, and
‘the displaying of the video is also delayed.
[0021]

The MPEG 2 standard fails to specify information
regarding the frame at which the I picture is in the GOP.
The GOP needs to be reproduced from the beginning thereof to
know whether the I picture contained in the GOP can be
reprodﬁced or not in a frame prior to oi a frame subsequent
to the video data of a currently reproduced image of the GOP.
The process of knowing whethér the I picture can be
reproduced or not is not so simple.

[0022]

For example, the mode is now changed from the all-frame

.xeprodﬁction to the I picture reproduction in response to a‘

modification in reproduction speed. If the reproduction

direction is forward (in the direction toward the future in -




di spl ayed i mage, that | picture needs to be displ ayed.
Since it takes tine for the known reproduci ng
~apparatus to |earn whether there is present an

pi cture subsequent to the video data of the currently
di spl ayed image, an | picture of the GOP to be
reproduced next is reproduced. More specifically, if
an | picture is present subsequent to the video data
of the currently displayed image in the GOP

contai ning the video data-oflthe currently displayed
image, that | picture is always skipped fromtheS05P1083
reproduction process, and an otherw se reliably

t s played andage hs PoOTdureditephay edprdigcsaBubstdukre
of the video data if the reproduction direction is

ta entey sEdeiondehe df rectumrerttd yt Bésppagedi fmddee itd present
axis). [0023] The MPEG 2 standard fails to specify -

in rifher BOH epntpeyandi vy rHelesudbér of pagesnyfarddes) of
the videg data contained in each VOBU. In the known
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video data is sonetines repéated or exanple, 10
pifdtares o@f thbhecyp deo What@pbdacsixhbxpape @produced.
More specifically, if an I picture is present subsequent to
the video data of the currently displayed image in the GOP
containing the wvideo data of the currently dlsplayed image,
that I picture is always skipped from the reproduction
process, and an otherwise reliably displayed image 1s poorly
“ displayed. The same is true of the video data if the
feproduction direction is reverse (in the direction to the
past in the time axis).
[0023]

The MPEG 2 standard fails to specify information
regarding the number of pages (frames) of the videc data
contéined in each VOBU. In the known reproducing appafatus,
the processor determines the count of the reproduction frame
‘counter by calculating the number of frames of the video
data.contained in the GOP from_the reproduction time of the

GOP.

.[0024]




a GOP containing six pages of video data are
repeatedly reproduced, and a video of a total of 15
frames may reproduced for the one GOP. In such a
case, the nunber of pages of video data actually
contained in the GOP becones different fromthe
nunber of frames reproduced fromthat GOP, nanely,
the count of the reproduction franme counter. For this
reason, in the known reproduci ng apparatus, the
decoder Ilearns the nunber ©¥ pages of video data
actually contained in the reproduced GOP (VOBU) bys5P1083
counting the nunber of pages of the actually decoded
Vi dgBedatRe (BRI NAflRMm 3fPMPRESS id AU LRIRKET Lhe
Since the decoder frequently notifies the count of
rémedquoadeasofr ahe cownteirded atpr asessmst inbis repeated.
recogni zes the difference between the count of the
Forempredpdei oho f fagee T cvihttdre amdebhdataunf afsibtdh page of
process frame counter. [0025] The known reproduci ng
3 Farettd 1RaRA ot L H RIS mds vilRee datmt2% Hareatedly
reproduction._frane, counter and_th rocess frane
TLRRESEOf o80T AP, T8 EReORr b cEP e, gIVed i n
termpination of cqunts becones c | ex.
r o R B et PRSI € T2 SHFodumPRE ©f
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broken link flag, and thé progressive frame flag,
dil fHfenBt Eoom I egardim@ At \Wiabmbs apBprddifdd FrohUk8at Saop,

reproduced in the GOP, and i nformation

namely, the count of the reproduction frame counter. For
this reason, in the known reproducing apparatus, the decoder
learns the number of pages of video data actually contained
in the reproduced GOP (VOBU) by counting the number of pages
of the actually decoded video data (hereinafter a process
frame counter). Since the decoder frequently notifies the
count of the process frame counter, the processor thus
recognizes the difference between the count of the
reproduction frame counter and the count of the process
:frame counter.

[0025]

Thé known reproducing apparatus cannot determines the
count of the reproduction frame counter and the process
frame counter in a simple way, and the process involved in
the determination of the counts becomes complex.

[0026] |

The Patent Document 1 fails to disclose the retrieval




regardi ng the nunber of pages (nunber of franes) of
the video data contained in each VOSU. ~ [0027] The
present invention has been devel oped in view of the
-above situation, and is related to a techni que that
allows a video streamto be reproduced in a sinpler
process. Means for Solving the Problens [0028] A
recordi ng apparatus of the present invention for
dividing. a video streaminto data segnents, each data
segnent containing at |eastidne franme of video data,
and recording data onto a data recordi ng nmedi um 80581083
per data segnent basis, includes information
offaRr dibRggneansriff, RNe kg1 addi +]anala ttde
separate fromthe video stream containing additiona
pidtfresgateofraegat Thdg idfermaltabhopsda pdibetareematth€ rame
vi deo data contained in one data segnment and the
thda depidatzecbat eéprenthiqedanot hbe @aPa. asdgireirmetion
additional information regarding characteristics of
regfe Mindeshfar@ibebiainaaesi Aneabar dof of wutafentof the
nul tipl exing neans for nultiplexing the additiona
V%%%bdﬁFic?ﬁEaﬁ%ﬁi:§b§ﬁ§thQ?ga pr edet er mi ned
“ggéition thereof, and recording control neans - 14
&1083 for controlling the recording of the data
SegRREL AR il NG rveHRliBnl BSOTHLAY JRAIWDed 9029) o THE the

addi tional i1 nformation includes at | eaSt one piece
above situation, and is related to a technigue that allows a

* video stream to be reproduced in a simpler process.

Means for Solving the Probléms
fo028]
A recording apparatus of the present invention for
-dividing a video stream into data segments, each data

segment containing at least one frame of video data, and

. recording data onto a data recording medium on a per data

segment basis, includes information generating means for
generating additionai data, separéte from the video stream,
containing additional.information regarding the relationship
between the video data contained in one data segment and the
video data contained in another data segment or additional
information regarding characteristics of the video data
contained in each data segment, multiplexing means for
‘multiplexing the additional data with the data segment at é_

predetermined position thereof, and recording control means




of decode information indicating whether to use video
data contained in another data segnent when the video
data -contained in one data segnent is decoded,
reproduction order information relating to a
reproduction order of the video data that is
contained in the data segnent and is to be accessed
when the video streamis randonly accessed, video

data armount information regarding an anount of video
data contained in the data“%egnment, and scanni ng

met hod information regarding a scanning net hod of0PRE0S3
video data contained in the data segnent. [0030] The

for demtblednyi sha MERalisiy edmchBafabassdpemt emtedete
~in conpliance with MPEG (Mving Picture Experts
da@aoupgrozdiagdmefundat a segnent is a VOBU (Vi deo bject
Unit). [0031] The additional information includes at
[Q%®dt one piece of information equivalent to a closed
i nf ormati on equi val ent

&P (& . of Pict, flag, . .
to gﬁﬁrgﬁg gﬁqﬁi&cgﬁ%&g’%a?:ﬁ%%rh%ﬂ‘&ﬁ?% &darlfRg qne piece
' d f J.-pi ct j the VOBU,, th
of.'r’] Sd%g%ggcfihggrrggtﬁg Andgidats 8%{3&2131?%%?% dlilog S )y‘ldteﬁ):data

er o ranes or Vvideo
R i A Rl R R
cohtRhegessi ¥6e fdaie dd@@nt [Q0dLoded eCulidsHRbAOrder
- of the present invention of dividing a video stream
ririfmirﬁladabﬁ SEUNEINSG  teac regabausegd®Ndrder of the video
data that is contained in the data segment and is to be
accessed when the video stream is randomly accessed, Qideo
data amoﬁnt information regafding an amount of videco data
contained in the data segment, and scanning method
information regarding a scanning method of the video data
contained in the data segment.

[0030] .

The video stream is a video stream that has been
encoded in éompliance with MPEG (Moving Picture Experts
‘Group) 2, and the data segment is a VOBU (Video Object Unit).
{0031]

| The additional information includes at least one piece
of information equivalent to a closed GOP (Group of
Pictures) flag, information equivalent to a broken kink flag,
information regarding a rep?oduction order of I-pictures in

the VOBU, the number of frames of video to be reproduced by

the VOBU, the number of pages of video data contained in the




contai ning at | east one franme of video data, and
recording data onto a data recording nmedi umon a per
data segnent basis, includes an infornmation
generating step of generating additional data,
separate fromthe video stream containing additiona
information regarding the rel ati onship between the.

vi deo data contained in one data segnent and the video
data contained in another data segnent or additiona
information regardi ng charatferistics of the video
data contained in each data segnent, a nultipl exeEngrP1083
step of multiplexing the additional data with the

vl a SryARfbrakt fon KQdBiAEHNeE ao§kégﬁélsgm &fameafdag .
a recordlng control step of controlling the recording

[@f3zxlhe data segnent onto the data recording nmedi um
[0033] A first recording nmedium of the present
i nvéntreoardsnerest lwdc ofpther preadabl ypwrdgoanctodividing
recordi ng apparatus for dividing a video streaminto

3 datoe s EGREATs IR bA IR Pat e TG FenFAEB TR i SRFTENY east
f deo_dat d di dat & ont
e R bi M HedPlin SRR idr “GHER. SAcumeh BAcRe 2ing
f t
S e
022027108311 88s VAHeth /iiRANonC §Bhak-At Py addid iggn @Jene rating

information regarding the rélationshi p between the
addﬂﬂm@n@&tda@@ﬂtééﬁﬁﬁhté EI@ﬁEtﬁ@talé@@ﬂﬁﬁﬁea%ndcbﬂ%alnlng

vi deo data contained in another data segnent or
adgddiitnefalinf ofrortniedn oegeegandi nje relationship between
the video data contained in one data segment and the video
data contained in another data segment or additional
information regarding characteristics of ﬁhe videc data
contained in each data segment, a multiplexing step. of
multiplexing the additional data with the data segment at a
predetermined position thereof, and a recording control step
of controlling the recording of the data segﬁent onto the
‘data recording medium.

[0033]

A first recording medium of the present invention
stores a computer-readable program for a recording apparatus
for dividing a video stream into data segments, each data
segment containing at least one frame of video data, and
recording data.onto a data recording medium on a per data

segment basis. The program includes an information

generating step of generating additional data, separate from




characteristics of the video data contained in each
data segnent, a nultiplexing step of nultiplexing the
additional data with the data segnent at a
predeterm ned position thereof, and a recording
control step of controlling the recording of the data
segnent onto the data recording nedium [0034] A
first programof the present invention causes a
conmput er of a recording apparatus to performa
recording process, the recosding apparatus dividing a
video stream into data segnents, each data segnesbspi1083
containing at |least one frame of video data, and

tHLGARLNg L daka, og@&nrﬁq;ga ad(i?z%%ﬂéfgiﬁ‘?cﬂ.iniﬁ? iy a per

data segnent basis. The first programincludes an
rdr@ifEt the genet BindliSiRRwebn gREEYBddd HAldidon@Bdhed

data, separate fromthe video stream contai ning
iracdiet idanal seqhattrednd tlree gdrdongdathecsed aitreanshi pnother

bet ween the video data contained in one data segnent
dadind selmeny| deoaddt bl vt dinfedmphianordmardatgm segnent

or additional information regarding characteristics
Ck@fraFFr@r&FHé‘és o2t &% oS Eg tAnCeRAtRi R d s EGivEndata

nmul tiplexing step of multiplexin he, addi ti onal, data
SCRTER L he FUT SRR SHEPa oL pPEYBERI T (366 PEFGRLonL
: e , d I.ng .cont - 17 SGERP1083

AdBELE0L, A0 { SAALALRO 608" BOL BBl ] ICRELASS
tHtR ordakaq r £cas g P Aol 0989} oA dBRHA4GhBIthe

apparatus of the present invention
recording of the data segment onto the data recording medium.
[0034]

A first program of the present invention causes a
computer of a recording apparatus to perform a recording
process, the recording apparatus dividing a video stream
into data segments, each data segment containing at least
one frame of video data, and recording data onto a data
receording medium on a per data segment basis. The first
program includes an information generating step of
generating additional data, separate from the video stream,
containing additional information regarding the relationship
between the video data contained in one data segment and the
video data contained in another data segment or additional
information regarding characteristics of the video data
contained in each data segment, a multiplexing step of

multiplexing the additional data with the data segment at a

predetermined position thereof, and a recording control step




reproduces a video streamthat has been recorded on a
data recording nediumon a data segnent by data
segnent basis, each data segnment containing video
data of at |east one frane of video stream wth
addi tional data placed at a predeterm ned position of
the data segnent, the additional data, separate from
the video stream containing additional informtion
regarding the rel ati onship between the video data
contained in one data seghehl -and the video data
contained in another data segnent or additional S05P1083
informati on regarding characteristics of the video

ol alchtentiahgedht Nre &N A $8AMBALa Jd@ndBPIRAWCHRE
apparatus includes reading control neans for

dagentrealcrdnggt nedtwadi ng of data fromthe data
recording nedium so that the additional data

{@@#lai ned in the data segment containing the video
data to be reproduced is read fromthe data recording
nmedPuRFRFPELCiRD aMRarAEHEi A BRe tPresATHed ¥E0&108BNd

' duct i . trol trolli h

4SRRI AoVt HEC AR T H9°pHesh TRETHE b 61 ORGP
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rd e ReB bR SR D raFshE Ry A ilasc ByBee.
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vi deo data contained in another data segnent when the

f Aen@e o Fdat ae6 08t PdNed Wik hOREJE 8k 8na B egHBN tp I sdeedad,
and the reading control nmeans controls the readi ng of
prcdietetrnénedapes segnertt fthemithe skedmeent, the additional

data, separate from the video stream, containing additional
information regarding the relationship between the video

- data confained in one data segment and the video‘data
contained in another data segment or additional information
regarding characteristics of the video data contained inl
each data segment. The reproducing apparatus includes
reading control means for controlling the reading of data
from the data recording medium so that the additional daﬁa
contained in the data segment containing the video data to
be reproduced is read from the data recording medium prior
to the reading of the video data, and reproduction control
means for controlling the reproducing of the video data
based on the additiocnal information contained in the read
additicnal data.

[0036]

The additional information includes decode information



recordi ng nmedi um based on the decode information when
the video data contained in the one data segnent is
to be decoded. [0037] The video streamis a video
stream that has been encoded in conpliance with MPEG
(Moving Picture Experts Goup) 2, the data segnent is
a VOBU (Video object Unit), and the decode
information is information equivalent to a closed GOP
(Goup of Pictures) flag or information equivalent to
a broken Iink flag. [0038t 18he additional information
is video data contained in the data segnent, andS05P1083
cont ai ns reproduction order information regarding a
if@a0uet WaetakderoOfisd heiaddleardatanthadd | & i R@er
accessed when the video streamis randomy accessed,
daired ddymeangepwbducthenvicdsd rddtaeansatinetutilesone data
reproduction order control neans for controlling the
se@madduct denodederand thwe ndaddéogdavatbatetears tdmmtrols
reproduction order information. [0039] The video
thg reating gfvFBR oS R4 teh &L INGELHEERM- thy dadEEP1083

encoded in_.conpliance w.th EG . (Mwving Pictur
e ERGRRG RO E) PRE0T e YEEGHENC 8P VB P
vidU G WNLL) o1 A0H 106 e r%d%%‘thone%}ﬁé’z?{ jforgation
I's information regardi ng the reproduction "or der ~of
ddcdiicet ures in the VOBU.

[0037]

The video stream is a video stream that has been

encoded in compliance with MPEG (Moving Picture Experts

Group) 2, the data segment is a VOBU (Video Object Unit),
and the decode information is information equivalent to a
closed GOP (Group of Pictures) flag or information
equivalent to a broken link flag.

[0038]

The additional information is video data contained in
the data segment, and contains reproduction order
information regarding a reproduction order of the video data
that is to be accessed when the video stream is randomly

accessed, and the reproduction control means includes

- reproduction order control means for controlling the

reproduction order of the video data based on the
reproduction order information.
[06039] -

The video stream is a video stream that has been




[0040] The additional information includes video data
anount information regarding an anount of video data
contained in the data segnment, and the reproduction
control mneans includes managenent neans for nmanagi ng
the nunmber of frames of video reproduced fromthe
video stream or the nunber of pages of video data
contained in the video stream based on the video data
amount information. [0041] The video streamis a

vi deo stream that has been &hcoded in conpliance with
MPEG (Movi ng Picture Experts Goup) 2, the data S05P1083
segnent- is a VOBU (Video hject Unit) and the video

elldddeAMRURbmpD L @h88 L D ipHd aMawARET poEtufd angseafs
vi deo reproduced fromthe VOBU, or the nunber of

Gpages 2of thieddatdasagmant aisned VOBUL HF13EBWDWb] 004 2initThe
addi tional information includes scanning nethod
anchftdrenuebgndneyaedi erper sigdimrimaginst hediwfornes: Mddeo
data , contained in the data segnent, and the
BHO R ChEn L EBRPI T LG SFE S O udeBiebrFeT titb i e R8T -

e
[iﬁ%? correcting an output signal responsive to the
do data based on the scanning - 20 S05P1083 net hod

11 SR o P04k IR LGSR b W0 e
1 VaRG oRl eLYEEAEXPIT Simount of video data contained in
the data segment, and the reproduction control means
includes management means for managing the number of frames
of video reproduced from the video stream, or the number of
pages of video data contained in the video stream based on
the video data amount information.

[0041]

The video stream is é video stream that has been
encoded in compliance with MPEG (Moving Picture Experts
Group) 2, the data segment is a VOBU {(Video Object Unit),
and the video data amount information is the number of
frames of video reproduced from the VOBU, or the number of
pages of video data contained in the VOBU.

[0042]

| The additional Information includes scanning method
information regarding a scanning method of the video data
contained in the data segment, and the reproduction control

means includes correction means for correcting an output

signal responsive to the video data based on the scanning




Group) 2, the data segnent is a VOBU (Video Object
Unit), the scanning nethod information is information
equi valent to a progressive frane flag, and the
correction nmeans perforns field correction on the
out put signal based on the information equivalent to
the progressive franme flag. [0044] A reproducing
nmet hod of the present invention reproduces a video
stream that has been recorded on a data recording
medi um on a data segnent by2@ata segnent basis, each
data segnent containing video data of at |east ongos5P1083
frame of video stream w th additional data placed at
mechdd edebernatned. position of the data segnment, the
additional data, separate fromthe video stream
[cooretiai ni ng additional information regarding the
rel ati onship between the video data contained in one
dat &heeyhdet sirckarhd sviadedddat atreontidiatedhaisn bapat her
data segnent or additjional information regarding
eResiedc d8r FeTPLEaRte tHdhy MEES dNeuiee b bt tHet iBxpegich
data segnent. The reprodyci ng_nethod, i ncl udes a_ .
Gnd®di Ag gﬁﬁt@% 2 TP één?rBPPpngV%ﬁﬁPrQQQﬁQEgUBFt)'
data from the data recording.nmedi umso that the
CHEEAPBAP DRrICT MR n P b HRIR S valent to
LALAGat i ata st 0, - P
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£ iR Eortect 16n r@ad g RfcphiResYhALD Wil ANdR
reproduction control step of controlling the
infepmadiion ngqofvd hentvitde @ hdapaohasest veo e e addigt.i onal
[inf?rnation contained in the read
0044

A'reproducing methoé of the present invention
reproduces a video étream that has been recorded on a data
recording medium on a data segment by data segment basis,
each data segment containing video data of at least one
frame of video stream,‘with additional data placed at a
predetermined position of the data segment, the additional
data, separate from the video stream, containing additional
information regarding the relationship between the video
data contained in one data segment and the video data
contained in another data segment or additional information
regarding characteristics of the video data contained in.

- each data segment. The reproducing method includes a
reading control step of controlling the reading of data from
‘the data recording medium so that the additional data

contained in the data segment containing the video data to




addi tional data. [0045] A second recordi ng nmedi um of
the present invention stores a conputer-readable
‘program for a reproduci ng apparatus for reproducing a
vi deo streamthat has been recorded on a data

recordi ng nmediumon a data segnent by data segnent
basis, each data segnent containing video data of at

| east one frame of video stream w th additional data
pl aced at a predeterm ned position of the data
segnent, the additional dat®,- separate fromthe video
stream containing additional information regardEngr1083
the rel ationship between the video data contained in

v NefidfaceadiBNtead detdie tHede@tadat acs@MAinad U prior
anot her data segnent or additional information

td egey dieagiabhanacties isid«s dafcat, handi depesiadductcient aonedol
in each data segnent. The programincludes a reading
st tafolcostaploing orte otdnmegiucheagr efidiing oidaedatdatfar based
'~ the data recording nmediumso that the additional data
ory diteaPRgE ti ANE h el e d e FONEBARER Nt h gt ih & 8Ficdeo
cﬂ@}a to Be reproduced is read fromthe data recording
2GR Pr F8F2 to the reading of the video data, and a

[DrO%%roducti on control step of controlling the
replloduci ng of the video data based - 22 SO5P1083 on

t heAagQééﬂl@n@écéfg'glm}e@ﬂmcaﬂt@L@%&égéﬁthqn&@ﬁgion

addi tional data. | A second program of the

stHreseat cbn¥ebél OFe LRINRS program for a reproducing

- apparatus for reproduéing a video stream that has been
‘recorded on a data recording medium on a data segment by
data segment basis, each data segment containing video data
of at least one frame of video stream, with additional data
.-placed at a predetermined position of the data segment, the
+ additional data, separate from the video stream, containing
additional information regarding the relationship between
the video data contained in one data segment and the video
data contained in another data segment or additional
information regarding characteristics of the video data
contained in each data segment. The program includes a
reading céntrol step of controlling the reading of data from
the data recording medium so that the additional data
.contained in the data segment éontaining the video data to
be reproduced is read from the data recording medium prior
to the reading of the video data, and a reproduction control

step of controlling the reproducing of the video data based




conmput er of a reproduci ng apparatus to performa
reproduci ng process, the reproduci ng apparatus
reproduci ng a video streamthat has been recorded on
a data recording nediumon a data segnent by data
segnent basis, each data segnent containing video
data of at |east one franme of video stream wth
addi tional data placed at a predeterm ned position of
the data segnent, the additional data, separate from
the video stream contaihia®g -additional information
regarding the relationship between the video dat&o5pr1083
contained in one data segment and the video data
orf AiMe2iaRgd i SnANOf el ialidn $84REMLQriRdd{d Ral
information regardi ng characteristics of the video
adfatd onant ahted i n each data segnent. The program
i ncludes a reading control step of controlling the
[oogzdi ng of data fromthe data recordi ng nmedi um so t hat
the additional data contained in the data segnent
conbafBfeRf tEITATIES BEEaPTe YL rigpreddieBdcrESER
fromthe_data recordin medi-um prior to the readi g )
COBPULRE §F dRoF WL FPPREBFBRAUTS | B Bt raolreEFBB bt

roduci n deo dat a.bhased
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~recording apparatus, the recording netho I rst
a Beear defgeiBdipmatandebhenti pati pr o aMRfcat Beghegsent

invention, the video streamis divided into a
copltetalingyvideo datta eEgaenleaseacthe ditzancss effreitico stream,

contai ning at | east one
with additional data placed at a predetermined position of
the data segment, the additional data, separate from the
video stream, containing additional information regarding
the relationship betﬁeen the video data contained in one
data segment and the video data contained in ancther data
segment or additional information regarding characteristics
of the video data contained in each data segment. The
program includes a reading control step of controlling the
reading bf data from the data recording medium so that the
additional data contained in the data segment containing the
video data td be reproduced ig read from the data recording
medium prior to the reading of the video data, and a
reproduction control step of controlling the reproducing of
the video data based on the additional information contained

in the read additional Qata.

[0047]




franme of video data, and is recorded onto the data

recording nediumon a per data segnent basis. The

addi tional data, separate fromthe video stream is

generated. The additional data contains additiona
information regarding . the relationship between the

video data contained in one data segnent and the

vi deo data contained in another data segnent or

addi tional information regarding characteristics of

the video data contai ned + ie®ach data segnent. The

additional data is nultiplexed with the data segnentP1083

at a predeterm ned position thereof, and the

recending olcdhgnfalpasaguent tl@é‘tl%ctd?&h‘il@t deckaeal ding

mediumis controlled. [00481 In the reproduction
fiapparatosdihgenedpumdutidngheetrhiodt ptdieraecidhe present

recordi ng medium and the second program of the
impreggént, i henvider stheeareprsoddetifed procesplivwwality of

performed on a video streamthat has been recorded on

d%}eadéﬁgmﬁ@%r deRe; FAEE FRIPENE dabbrtelRmt dypagat gne

h t d
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etgaeca\aéd§90ﬁt£ﬁ@mufémg%waag addidionaled . nf GhEation -
4 S05P1083 regarding the relationshi p between the

addideendat da€HNER Liths 2Ad0REoHAL A SEUMRIHYI cANGdebB®ding
vi deo data contained in another data segnent or

thaddieflbohahship dratatdenn thegai deoagdataracterinetd da ofe
~the video data contained in each data

data segment and the video data contained in another data
segment or additional information regarding characteristics
of the video data contained in each data segment. The
additional data is multiplexed with the data segment at a
predetermined position therecf, and the recording of the
data segment onto the data recording medium is controlled.
[op48g]

In the reproduction apparatus, the reproducing method,
the second recording medium, and the second program of the
present invention, the reproduction process is performed on
a video stream that has been recorded on a data recording
medium on a data segment by data segment basis, each data
- segment contaiﬁing video data of at least one frame of video
stream, with additional data placed at a predetermined

position of the data segment, the additional data, separate

from the video stream, containing additional information




segnent. The reading of data fromthe data recording
medium is controlled so that the additional data
contained in the data segment containing the video
data to be reproduced is read fromthe data recording
medi um prior to the reading of the video data, and

t he reproducing of the video data is controlled based
on the additional information contained in the read
addi ti onal data. Advantages [0049] In accordance with
the recordi ng apparatus, th& +ecording nethod, the
first recording nmedium and the first program of sbBp1083
present invention, the video streamis recorded onto

rrééﬁ%d$%@atE@CQEQEBQOﬁﬁﬁﬂﬁ”ﬁeﬂwéeﬁcEﬁéd@QQSOW&éﬁh dfifained

recording apparatus, the recording nethod, the first
in enwr diatg eednunt and dHe fiidest dpeageant Hindde rpresentr

i nvention, the reproduci ng apparatus records the video
datta esgment oot heddat fonal drdiorgangdhunegardirat t he

video streamis reproduced in a sinpler operation.
chyprieriphigecef delpe e7idach dalke repkadred Nk Afvdr 8863,

the - 25 SO5P1083 reproduci ng nmet hod, the second ,
SGEGTdi ngRRedrA NARE tdida LEPBNERr dFantHiondigd medium

. present -Lnvention, the video.strea recorded -on .th
PRt RRaPE RGP e SPER ALl ] el dbe the
aid Rebhe EGBBR%_‘&%{}%%@%& : 0&;@ ed i
%ﬁﬁhg%l ?he secon recordﬁﬁggéegégﬁ]Egﬂ%Qt ]ggggﬁg e
rPFBM the data recording medium prior to the reading of
the video data, and the reproducing of the video data is

controlled based on the additional information contained in

the read additiocnal data.

Advantaées
[0049]

In accordance with the recorxrding apparatus, the
recording method, the first recording medium, and the first
program of the present invention, the video stream is
recorded onto the data recording medium. In accordance with
.the recording apparatus, the recording method, the first
recording medium, and the first program of the present
- invention, the reproducing apparatus records the wvideo
stream onto the data recdrding medium so that the wvideo
stream is reproduced in a simpler operation.

[0050] |

In accordance with the reproducing apparatus, the




of the present ‘invention, the video streamrecorded on .
the data recording nediumis reproduced in a sinpler
operation. [0051] As a result, a specified video can
be reliably reproduced. The video is displayed nore
qui ckly. Brief Description of the Drawings [0052]

[Fig. 1] Fig. 1 illustrates a closed GOP flag and a
broken link flag of MPEG 2 data. [Fig. 2] Fig. 2
illustrates a closed GOP flag and a broken |ink flag
of MPEG 2 data. [Fig. 3] Fizs 3 illustrates a closed
GOP flag and a broken 1link flag of MPEG 2 data. EBFEB1083
4] Fig. 4 is a block diagramillustrating a recording

réPRAT ALY ERhEAENEhd G o EFRed-aRAL flalhe, HIETert
invention. [Fig. 5] Fig. 5 is a functional block
sehagy ancgrhadbedthy predqumcdssenhtabnli ghe 47 Bxac Wtirgma
control program [Fig. 6] Fig. 6 illustrates a data
rtouietduce theaday/ re@ordiSEHREASIMSt £ enapraboreed iIm
accordance with DVD-Video format. [Fig. 7] Fig. 7
aGqNHCHt ¥4 th R ar MYURIUME GPPYOBLMST IR TRPIOIGUEART

~recorded in accordance with the DVD Video fornat.
" tg?"é{ $PeFPGCOBY i TR At S5 14 RYy 228 rgl%? UTEBr PREIATT
oS RAPLgegrded, L agcondance i th the DD VRILUR he
data recording.medium is reproduced in a simpler operation.
[0051]

As a result, a épecified video can be reliably

reproduced. The video is displayed more quickly.

Brief Description of the Drawings
[0052] | |

[Fig. 1] Fig. 1 illustrates a closed GOP flag and a broken
link flag of MPEG 2 data.

[Fig. 2] Fig. 2 illustrates a closed GOP flag and a broken
link flag of MPEG 2 data.

[Fig. 3] Fig. 3 illustrates a closed GOP flag and a broken
link flag of MPEG 2 data.
| IFig. 4] Fig. 4 is a block diagram illustrating a
recording apparatus implementing one embodiment of the
present invention.

[Fig. 5] Fig. 5 is a functional block diagram embodied by
a processor of Fig. 4 executing a control program.

[Fig. 6] Fig. 6 illustrates a data structure of an AV




[Fig. 9] Fig. 9 illustrates a data structure of the
VOBU of the AV streamrecorded in accordance with the
.DVD-VR format. [Fig. 10] Fig. 10 is a flowchart
illustrating a recording process of the recording
apparatus of Fig. 4. [Fig. 111 Fig. 11 is a bl ock
~diagram of a reproduci ng apparatus inplenmenting one
enbodi ment of the present invention. [Fig. 12] Fig.
12 is a functional block diagram enbodied by a
processor of Fig. 11 executZtéhg a control program ,
[Fig. 13] Fig. 13'is a flowhart illustrating a S05P1083
reproducti on process of the reproduci ng apparat us of
sttdhm ¥bcorfiEBYin 14dcdidhndt4 wishapibOWedas tformat .
illustrating a reproduction process of the
r Bpirgpduadi Fggappat Blwstoftdsi g data EErgethddiqf VOBU of
illustrates state transition of a streambuffer .
thes BV gtreemi seeefdedcihmracdoridasteaviply the paad Vikeg.
nodi fication process of the reproducing apparatus of
fqmgt-11. [Fig. 171 Fig. 17 is a flowhart
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recordi ng nedi
[Fig. 9] Fig. 9 illustrates a data structure of the VOBU

of the AV stream recorded in accordance with the DVD-VR
format.

[Fig. 10] Fig. 10 is a flowchart illustrating a recording
process of the recording apparatus of Fig. 4.

[Fig. 11] Fig. 11 is a block diagram of a reproducing
apparatus implementing one embodiment of the present
invention.

[Fig. 12] Fig. 12 is a functional block diagram embodied
by a processcor of Fig. 11 executing a control program.

[Fig. 13] Fig. 13 is a flowchart illustrating a
' reproduction process of the reproducing apparatus of Fig. 11.

[Fig. 14] Fig. 14 is a flowchart illustrating a
reproduction process of the reproducing apparatus of Fig. 11.

[Fig. 15] Fig. 15 illustrates state transition of a stream
buffer.

[Fig. 16] Fig. 16 is a flowchart illustrating a speed
modification process of the reproducing apparatus of Fig. 11.

[Fig. 17] Fig. 17 is a flowchart illustrating a speed




steam generator, 112 stream buffer, 113 medi um

recorder, 114 recording controller, 141 processor,

142 ROM 143 RAM 144 input and output interface, 151

drive, 152 renovable nedium 161 data generation

controller, 162 information generator, 163

i nformati on recorder, 164 data recording controller,

201 reproduci ng apparatus, 211 nediumrecorder, 212

stream buffer, 213 denultiplexing and decodi ng

processor, 214 output sigrédd controller, 215

recording controller, 241 processor, 242 ROM 24305P1083

RAM 244 input and output interface, 251 drive, 252
md@FavcablienMBedbedd s 261 wdat acheBRAdYRY | Hbarild Ol etig. 11.
- 262 data reading controller, 263 information

retriever, 271 reproduction position setter, 272

out put signal generation controller, 273 out put
Refmrengk| BnmePd¥s signal corrector, 275 frame counter
- _manager Best Mode for Carrying out the Invention

[9%%§34] The enbodi ments of the present invention are
descrjbed bel.ow with reference to the draw ngs. _
0058} Fesgto4BETBRAr RS, 4t “aopreRI T 11 AV

illustrati a ordin a r.at 101 npl enent.in
susea BBBht Rdne B e prelRr e T bR e MR 12

rerc%ga&ﬁit;nsoﬁpp@iféﬂs 1491 b Bebudes, afy A\ €als rayM, 144
generafor 111, a stream buffer 112, ‘a medi umrecor der

inbli8, anangueplieCitiitaceqnt 50l beivd 14 soaThedVapl eamedium,
generator 111 is connected to the recording
ledonttal genedddi an aatsicjial, 162 information generator,
163 information recorder, 164 data recording controller, 201
reproducing apparatus, 211 medium rgcorder, 212 stream
buffer, 213 demultiplexing and decoding processor, 214
output signal controller, 215 recording controller, 241
processor, 242 ROM, 243 RAM, 244 input aﬁd output interface,
251 drive, 252 removable medium, 261 data reproduction
controller, 262 data reading controller, 263 information
retriever, 271 reproduction position setter, 272 output

signal generation controller, 273 output controller, 274

signal corrector, 275 frame counter manager

Best Mode for Carrying out the Invention
[0054] |

The embodiments of the present invention are described
below with reference to the drawings.

[0055]




line 115, the stream buffer 112 is connected to the
recording controller 114 via a signal line 116, and
the mediumrecorder 113 is connected to the recording

~controller 114 via a signal line 117. [0056] The AV
steam generator 111 includes a video encoder 131, an
audi o encoder 132, and a nultiplexer 133. [0057] The
vi deo encoder 131 includes a DSP (Digital Signa

- Processor) or a CPU (Central Processing Unit)
executing a video processt B program The vi deo

- encoder 131, under the control of the recording S05P1L083
controller 114, encodes a video signal input fromthe

out gige 5nig @ﬂiﬂﬁﬁﬁd&a@kgﬁol§iu§@ﬂ&tuﬁﬁ%.%b@%@dlng
encoder 131 supplies the encoded video streamto the

apnartitplsex et 1881ehéidS58]g chee cabditmenc ostierciE3present
i ncludes a DSP or a CPU executing an audi o processing
irpregdrigm. Tﬁheand¢@riﬂngxﬁapa13295uhdérin¢1uﬁaa3mMr@N efeam
the recording controller 114, encodes_an -
I5EPIos31adidi @ %?Eﬁﬁﬂ hqﬂ§@F ﬂﬂ8w1ﬁh@e%UW%|§ﬁ¥qrﬁ€6 éﬁ3

% 0 stream co Y Tﬁgd 0 Code Nu g%
PW?E&F% I8 ony e 1AL SR SBRESAEPE 1561
L BieblEo SR et ocRL R L L Bl

ljkﬁﬁlﬁggoEHéngtream buffer 112 is connected to the
recording controller 114 via a signal line 116, and the
medium recorder 113 is connected to the recording controller
114 via a signal line 117.

- [0056]

The AV steam generator 111 includes a video encoder 131,
an audio encoder 132, and a multiplexer 133.

[0057]

The video encoder 131 inclﬁdes a DSP (Digital Sigmal
Processor) br a CPU (Central Processing Unit) executing a
video processing program. The video encoder 131, under the
control of the recording controller 114, encodes a video
signal input from the outside into an MPEG 2 video stream.
The video encoder 131 supplies the encoded video stream to
the multiplexer 133.

[0058]

The audio encoder 132 includes a DSP or a CPU executing

an audio processing program. The audio encoder 132, under

the control of the recording controller 114, encddes an




control l er 114, generates an AV stream by nul ti pl exi ng
one of the video stream the audio stream .and
sub-picture data, and supplies the generated AV
streamto the stream buffer 112. [0060] The stream
buffer 112 successively stores the AV stream supplied
fromthe nultiplexer 133. Mre specifically, the
stream buffer 112 stores at the head thereof the AV
stream previously supplied fromthe nmultiplexer 133
(in the past). [0061] A fexmrding nedium 102, such as
one of a magnetic disk, an optical disk, and a sos5p1083
magnet o-opti cal disk, is |oaded onto the nedi um

'aL[CﬁLQ?pqu. %@HQJP%%‘%Q'HHE et ﬁ@rlﬂ%’aﬁmﬂﬁh R& ream

control recording controller 114, reads the AV

cétg18aMgf KOEht hes stAeam Riddee iukbdr @ﬂdoﬁames HN@e Code
recordi ng medium 102 to store the read AV stream

Md062]i o8y . exeRelt Uil A gifcediegtre1BRNedpPl De ahe tdieoded
recording controller 114 controls the AV steam
awgdifesarepm]1te binel e iplaxerSOBP1083 nedi um recor der
113 while nmonitoring the anount of data in the stream
(O Her 112. [0063] The recording controller 114

AR S el T RS R it
c&HﬁH%ﬂﬁeE”&fﬁfa&éhéf&%eéT%%.B&°%§§é£& ﬂéJMultiplexing one
of the video stream, the audio stream, and sub-picture data,
and supplies the generated AV stream to the stream buffer
112.

[0060]
| The stream buffer 112 successively stores the AV stream
supplied from the multiplexer 133. More specifically, the
stream buffer 112 stores at the head thereof the AV stream
previously supplied from the multiplexer 133 (in the past).
[0061]

A recording medium 102, such as one of a magnetic disk,
an optical disk, and a magneto-optical disk, is loaded onto
the medium recorder 113. The medium recorder 113, under the
control of the recording controller_114, reads tﬁe AV stream
from the stream buffer 112, and causes the recording medium
i02 to store thé read AV stream.

[0062]
By executing a predetermined program, the recording

controller 114 controls the AV steam generator 111 and the




the ROM 142, the RAM 143, and the input and out put
interface 144 are nutually connected to each other
via a bus 145. [0064] The processor 141 includes a
CPU (Central Processing Unit) or a MPU (Mcro
Processing Unit), for exanple. [0065] The processor
141, connected to the AV steam generator 111 via the
signal line 115, supplies the video encoder 131 wth
a signal conmmandi ng the video encoder 131 to encode a
vi deo signal, supplies the 3udi o encoder 132 with a
signal conmandi ng the audi o encoder 132 to encodeosPL083
audi o signal, and supplies the nmultiplexer 133 with a
ned i9RRrecOMERA 19 i IR MYiBeXET t S3adudIdd Rla8% in
one of the video stream the audio stream and the
tisrtpicatnupardat ai1The processor 141 retrieves, from
the AV steam generator ill, one of the video stream
[ades]audi o stream and information regarding the AV
stream generated by the AV steam generator 111.
[ 00BBE Thecwtidreswuycrriierchhbebieidas pheoroceeant 141,
buffer 112 - 31 SO5P1083 via the signal line 116
RQMbiRESAS OIS WRIRG OFt ZdaRaM AREREOT Sheemh Blorcay) 1383

~and | ] ta ta th t ff 112 f
R SrEEBE SRe SR PR S g e
t}{éﬁ%ogemé.ﬁ%ow{ﬁ@r%fma‘ﬁ' ankhensi 9Rghe |08 tkburSYRREEBSce

Ium recor 113
144 are mutually connected to each other via a bus 145.

[0064]

The processor 141 includes a CPU (Central Processing
Unit) or a MPU {(Microc Processing ﬂnit), for example.
[0065]

The processor 141, connected to the AV steam generator
111 via the sigmal line 115, supplies the video encoder 131
with a signal commanding the video encoder 131 to encode a
video signal, supplies the audio encoder 132 with a signal
commanding the audic encoder 132 to encode an audio signal,
and supplies the multiplexer 133 with a signal commanding
the multiplexer 133 to multiplex one of the video stream,
the audio stream, and the sub-picture data. The processor
141 retrieves, from the AV steam generator 111, one.of the
video stream, the audio stream, and information regarding
the AV stream generated by the AV steam generator 111.
 [0066]

The processor 141, connected to the stream buffer 112



with a signal commuandi ng the mediumrecorder 113 to
record the AV stream stored on the stream buffer 112
onto the recording nmedium 102. [0068] The ROM 142,
conposed of a flash nmenory, such as EEPROM
(Electronically Erasable and Progranmabl e Read Only
Menory), stores basically fixed data from anong
control prograns and cal cul ation paraneters used by
the processor 141. [0069] The RAM 143, conposed of
one of SRAM (Static Random3JAccess Menory) and DRAM
(Dynam ¢ Random Access Menory), stores work datas05P1083
required for the processor 141 to execute the

vi 03AR8 gnhP070he T, inPULRBAL AN BbuA DTS fRGR 144the
i ncl udes a vari ety of switches and buttons, a USB

st{rdrainy @usder SeL R al aliSgugpdriles datal EEEEHS K it budfer
nodem an | EEE802. 3 interface, etc. The input and

1llgutfiout sitptregéace 144 receives data output from and
input to an external device connected thereto, and a -

[ 71S05P1083 devi ce connected to an external network,

and_operational inputs entered by a use [0071 The
.npanawa%%ﬁ%?ﬁ 14k erPatEctad o e med: r&FP%%er f13

v1a %heas necessar r enpyv Qle 152 |s ade? 3
Gt gt SERCH oo R 2
wf%%ﬂ%yéﬁbﬁal commanding the medium recorder 113 to record
the AV stream stored on the stream buffer 112 onto the

recording medium 102.
[0068]

The ROM 142, composed of a flash memory, such as EEPROM
(Electronically Erasable and Programmable Read Only Memory);
stores basically fixed data from among control programs and
calculation parameters used by the processor 141.

[0069]

The.RAM 143, composed of one of SRAM (Static Random
Access Memory) and DRa&M (Dynamic Random Access Memory),
stores work data required for the processor 141 to execute

‘the programs.
[0070]

The input and output interface 144 includes a variety
of switchés and buttons, a USB (Universal Serial Bus) port,
an IEEE 1394 port, a modem, an IEEES02.3 interface, etc.

The input and ocutput interface 144 receives data output from

and input to an external device connected thereto, and a




medi um 152, including one of a magnetic disk (flexible
di sk), -an optical disk (CD ROM (Conpact Di sc-Read
Only Menory), a DVD (Digital Versatile Disc), a
magnet o-optical disc (MD (Mni-Disc)(registered
trademark)), and a sem conductor nenory. The drive
151 reads data and programfromthe renovable nmedi um
152 and wites data and programonto the renovable
medi um 152. A programread fromthe renovable nedi um
152 may be stored onto one I 4+ he ROM 142 and the RAM
143 for installation, as necessary. [0072] Fig. S0%R1083
a block diagramillustrating a functional structure
deenRediceanBy e HrHcess¥rnbdlnexaerki Nehd GRAMaQbnal
program Wth the processor 141 executing the contro
irpagr aemteaedabp geanss@ti on controller 161, an
informati on generator 162, an information recorder
[0kF3,] and a data recording controller 164 are
i mpl enented. [0073] Upon receiving an operational
i nphhesigpal aH réPur Antertacaplds dfanegtputo a drive
interface 144 by the user, t he gata - 33 ﬁggrl 83
- Ien@PafFERSEdNY r olft B EPSGpPPPLE™ he? oergfio6HaPmte
i nput.._signal to one of the infor ipon generator 1
e g T T S LTS o e

meQBREN a5bON; CONLAAld @me 181aCRALEOL e tDEIA 583/ e disk),
generator 111, thereby causing”the AV steam generator

anlbhtieaengose e iy t(tempheeODsandda@tthl v PRmaud 0 &
signal, input fromthe outside, and nultiplex one

DVD (Digital Versatile Disc), a magneto-optical disc (MD

(Mini-Disc)(registered trademark)), and a semiconductor

'meﬁory. The drive 151 reads data and program from the

removable medium 152 and writes data and program onto the

removable medium 152. A program read from the removable

: medium 152 may be stored onto one of the ROM 142 and the RAM

143 for installation, as necessgary.

[0072]

Fig. 5 is a block diagram illustrating a functional
strucfure embodied by the processor 141 executing a control
program. With the processcr 141l executing the control
program, a data generatioh controller 161, an information
generator 162,_an information recorder 163, and a data
recording controller 164 are implemented.

[0073]

Upon receiving an operational input signal entered via

the input and output interface 144 by the user, the data




of the video stream the audio stream and the
sub-picture data to generate the AV stream The data
generation controller 161 controls the AV steam
generator 111 to cause the streambuffer 112 to store
the AV stream The data generation controller 161
retrieves one of the video stream the audio stream
and the AV stream from.the AV steam ‘generator 111
and supplies the informati on generator 162 wth the
retrieved data. [0074] As 3dId be described later
wth reference to Fig. 10, the information generao®p1083
162 generates provider definition infornmation
gdrRgafitdiond cbherdM st reamdiy, gh&e%eiéﬁéd 85 2Nt e in
recordi ng nmedi um 102, based on the video stream F
- siagiilo tosbheadt il iorAM tSiohegeheeitoevisb faramthlkeedata
data generation controller 161. The information
remneiagoroftRoslggplies. t e dater genexat Y@t araddrol88r
with the generated provider definition information.
1qu¥H5FrO¢ﬁethﬁf%NrﬁRQ%ﬂw9@&95?&@? 18% nEﬂqﬁqﬂye%@§Sﬂﬁ§ the

rovider - 34 S05P1083 deflnltlon nf.or mat |
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recor here y causi ng strean1sto
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medi um 1
data to generate the AV stream. The data generation

controller 161l controls the AV steam generator 111 to cause
the stream buffer 112 to store the AV stream. The data
generation controller 161 retrieves one of the video stream,
the audioc stream, and the AV stream from the.AV steam
generator 111, and supplies the information generator 162
with the retrieved data.

[o074]

As will be described later with reference to Fig. 10,
the information generator 162 generates provider definition
information regarding the AV stream to be recorded onto the
'recording medium 102, based on the video stream, the audio
stream, and the AV stream retrieved from the data generation
controller 161. The information generator 162 supplles the
information recorder 163 with the generated provider
definition information.

[0075]

The information recorder 163 multiplexes the provider




[0077] Fig. 6 illustrates a data structure of the AV
stream -that has been stored onto the recordi ng nmedi um
102 in accordance with the standard of the DVD Vi deo
format. [0078] The AV streamis stored onto the
recordi ng medium 102 on a per recording unit with a
title being one recording wunit. At |east one title of
AV streamis stored on the recording nmedium 102. One
title herein corresponds to an AV stream of one

novie. The title is conposexht 6f at | east one chapter.
One chapter is conposed of at |east one VOB (Vi degospr1083
bj ect). The VOB contains a one cell. The VOB may

ot : : |
A AR5 B P t‘:ﬁ%%iéﬁ/ V%‘thS/%%lEEAﬂ/QQJ‘ZQAm Me-Leldn thne

contains a p Ity o Ideo Object Units).
st ecerding1of data to the recordi ng nedium 102 and

the reading of data fromthe recordi ng nedium 102 are
[qpemsflor med on a per VOBU basis. The VOBU contains a

video streamof 1 GOP, and an audi o stream or

subThe clare wRrerdings cos0sP1D88 b rassyaddisn §he omedum

video stream_ The VOBU may contain a video stream of
regogOgrattty bReXEins cantdanthadhY StFeRngored on the

sub-pjcture data cqrresponding to the video stream
SIGAROPIALERE, 102 {19 (e PLPE8 s Ohat Be TS CRAGHS SEALE 102-
[@gqg Data, such as the video stream or the audio
stréeam is packetized.

Fig. 6 dllustrates a data structure of the AV stream
that has been stored onte the recording medium 102 in
accordance with the standard of the DVD-Video format.

[0078]

The AV stream is stored onto the recording medium 102
on a per recording unit with a_title being cne receording
unit. At least one title of AV stream 1s stored on the
recording medium 102. One title herein corresponds to an AV
stream of one movie. The title is composed of at least one
chapter. One chapter is composed of at least one VOB (Video
Object). The VOB éontains a one cell. The VOB may contain
a plurality of cells.

100791

One cell contains a plurality of VOBUs (Video OQObject
Units). The recording of data to the recording medium 102
and the reading of data from the recording medium 102 are
performed on a per VOBU basis. The VOBU contains a video

stream of 1 GOP, and an audio stream or sub-picture data




A plurality of packets are united into a pack (PCK)
with header information attached thereto. The pack,
having a predeterm ned data size (2048 bytes, for-
exanple), is recorded onto the recordi ng nmedi um 102.
[0081] Navigation information (NV PCK) is arranged at
the head of a VOBU. The navigation infornmation
contai ns data search information (DSI), and
presentation control information (PCl). The DS
contains control informat+@erel ated to data
accessing, such as a recording position of a firsgosp1083
frame of the video streamcontained in the VOBU on

cdhe el dingo FRLi P 20G . ﬁ:ﬁ@%@lgrﬂgnagp% Jri-@Rnok

an | "pictufe contained in the VOBU on the recor |ng

viedl wirkda. ofhg PRlralciant aifngoeant sl dnfLIdR is@Rkeam or
related to reproduction and displaying, such as an

sws{pdctturat detandoaresngldnof ta sheeebdeo [£082m.The
provi der definition information (AR PCK), which is a

[Q98H of additional information related to data and
contalned [h.the VOBU, is placed at a predetermned
pos Fifon? 1%&Ps?¥%¥ﬁb83d65ﬁlﬁHr¥%%Wﬁ%¢ﬂb§PPoHOBU Data,
for ion, éNV PCK) . The OVI __definition
S”lcﬁﬁ‘&s Pol - Aeht Hi e ffor tFB l?e?‘éﬁ%ad“'tol Packetized.

hj
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The provider definition information is a pack
pr&@ﬁ&é&h&néﬂOﬂata size (2048 bytes, for example), is
recorded onto the recording medium 102.

[o081] |

Navigation information (NV_PCK)} is arranged at the head
of a VOBU. The navigation information contains data search
information (DSI), and presentation control information
(PCI). The DSI contains control information'related to data
accessing, such as a recording posgition of a first frame of
the video.stream contained in the VOBU on the recording
medium 102, and a recording position of an I picture
contained in the VOBU on the recording medium 102. The PCI
contains control information related to reproauction and
displaying, such as an aspect ratio and an angle of a screen.
[008az2]

The provider definition information (ARI_PCK), which is

a pack of additional information related to data and

contained in the VOBU, is placed at a predetermined position




a video pack (V PCK), into which data of the video
streamis packed. The video data contained in V PCK
namely, information of the video data contained in
the VOBU, is retrieved by referencing the provider
definition information (ARl _PCK) w thout the need for
decoding V_PCK. The provider definition information
(ARl PCK) will be described |later together with a
-recordi ng process of the recording apparatus 101 with
reference to Fig. 10. [0083}6 Miltipl exed and pl aced
in succession to the provider definition infornasidrLo83
(ARl _PCK) are a video pack (V PCK), an audio pack (A

bd¥Fd thet aavigshi skat ioh ffrrhke cAUANG BEKLAMThe provider
corresponding to the video streami1s packed, and a

desfilpr tpioat n€opaeki b doEr insi Ah@owhhthon heelsitledpitet ar e
data corresponding to the video streamis packed.

rqlggganshihebe beetn drhefvidee growi dentabiédiin ome VOBU
information is not |limted to the position .

andnidd YEEry Jdabd tRRERINEE ftRe 2NARIEH PRI i9r mat i on.

_.The provider definitign informatiopn - 37 . SO5bP1083 na

SR ERtatire o Tt oo dR68: EPORAT RS ihilr FHEY.

rovi der. defipition jnfqr Lon_ (AR _ PCK), is_learne
Tl BECOThe fehLEL AL O TP L Pk iy B e Rom

a VABHO packeadl dEOM ihe S @RQEH B9 ABYE WRALQAZ AR st ream is
decoded. For exanple, the provider definition

paldikar. matrhenv{Md _RE9 oryabachl aced p@t, aamely,
predeterm ned | ocati on behind the front end o? t he
irtMOBWation of the video data contained in the VOBU, is
retrieved by referencing the provider definition information
(ARI_PCK) without the need for decoding V_PCK. The pfovider
definition information (ARI_PCK) will be described later
together with a recording process of the recording apparatus
101 with reference to Fig. 10.
[0083]

Multiplexed and placed in succession to the provider
definition information (ARI_PCK) are a‘video pack (V_PCK),
an audio pack (A PCK), into which data of the audio stream
corresponding to the video stream is packed, and a sub-
picture pack (S _PCK), into which the sub-picture data
corresponding to the video stream i1s packed.

[0084]
The location of the provider definition information is

not limited to the position immediately subsequent to the

navigation information. The provider definition information




Al ternatively, the recording position of the provider
definition information (ARl _PCK) in the VOBU may be
recorded in the navigation information, and the

provi der definition information may be | ocated in
that recording position. [0085] Fig. 8 illustrates a
data structure of the AV stream that is recorded onto
the recordi ng medi um 102 in accordance wth the

DVD- VR (Vi deo Recording) format standard. [0086] The
AV streamis recorded onte 3he recordi ng nedi um 102
wth a PG (progranm) as a recording unit. For exanpbgpi1083
one PG corresponds to an AV streamrecorded by a

ma} M ©16eear Hi NEnPraceH®int@BPth&n COPRRSAT X e
'east one EP (entry point). The EP is arbitrarily set
prgviidee BEtfuaibformninfarntzoricng (el pcEhei £R exaniedi Asdat
| east one VOBU. The data structure hierarchically
rétouevedhbriche MOBUideo isdemiimcdlV_POK} hef DVe WOR&o is
format described with reference to Fig. 6, and the
refick EFe8i Ret hererting mestivredlat agdheeeedrd. [ Gog7pxample,
- .38 _SO/R108 Ei , 9 illystrates a, data structure %5
S @RS OE R TS VIR TGP O™, 60881 PORDIACRES PlARed
Data_Information), PCK.is arran eg at_the front d
'arT ﬁ"ﬁ%@ﬁge vv%)n%%i%%caol header n|gn %?rr@f?%h,endggﬁel%g‘? ggBU‘
ARAGTHRGIEEY, Ptk B SHHBMNBBLASE 1 oA 51 HHANRT 18k r
definition information (ARI_PCK) in the VOBU may be recorded
in the navigation information, and the provider definition
information may be located in that recording position.
[0085]

Fig. 8 illustrates a data structure of the AV stream
that is recorded onto the recording medium 102 in accordance
with the DVD-VR (Video Recording) format standard.

[0086]

The AV stream is recorded onto the recording medium 102
with a PG (program) as a recording unit. For example, one
PG corresponds to an AV stream recorded by a single
recording process. The PG is composed of at least one EP
(entry point). The EP is arbitrarily set in the PG using an
‘authoring tool. The EP contains at least one VORU. The
data structure hierarchically lower than the VOBU is
identical to the DVD-Video format described with reference

to Fig. 6, and the discussion thereof ig not repeated herein.

[0087]




E

the front end of the RDI _PCK, followed by an RDI (Rea
time Data Information) packet. A packet header and
sub-streamid are arranged at the front end of the

RDI packet. RDI (Real tinme Data Information) data as
real data of the RD packet is arranged at a
predet erm ned position subsequent to sub-streamid.
The provider definition information identical in
structure to the DVD-Video format of Fig. 7 is

recorded on a recording area8 of the RDI data. [0089]

As in the VOBU in the DVD Video format of Fig. 7,SW5P1083
PCK, A PCK, and S PCK are multiplexed and recorded in
suceegsi oni1i@stlded208 kA9 rudherdditdRr vosy in the
definition information can be retrieved by reading

Ditthe/RREBlordata Wit hout the need for decoding V PCK. The

vi deo data contained in V PCK, nanely, the video data
[@lained in the VOBU is thus retrieved. [0091] It is
assuned in the follow ng discussion that one GOP - 39
SCBB%S&R%WJ)I“%&?{% f&ferBapierrRCK i geecagged at the

1don y d t f th
Y BPEURT hE VOREr odhtEl R AApaF aETRTor TR BRGE g
natg%Cé/AseS%?ﬁg é%légrﬁre I g%ty%lag %ﬁé%%?gaeggcgrrangF% at

t1RC eS8 taBYa P di ﬂﬂpmuc%b@.@owé&% CHI’PSE&)IOf(R%al time
predet erm ned reproduction order or

Data Information) packet. A packet header and sub stream id
are arranged at the front end of the RDI packet. RDI (Real
time Data Information) data as real data of the RDI packet

is arranged at a predetermined position subsequent to

- sub_stream id. The provider definition information-

identical in structure to the DVD-Video format of Fig. 7 is
recorded on a recording area of the RDI data.

[0089]

| As in the VOBU in the DVD-Video format of Fig. 7, V_PCK,
A PCK, and S_PCK are multiﬁlexed and recorded in succession
to RDI_PCK.

[0090]

The proﬁider definition information can be retrieved by
reading the RDI data without the need for decoding V_PCK.
The video data contained in V_PCX, namely, the video data
contained in the VOBU is thus retrieved.

[0091] |

It is assumed in the following discussion that one GOP




reproduce the video data contained in the video stream
in a fast forward reproduction, the reproducing
apparatus accesses the | picture in the GOP for
reproduction. [0092] The recordi ng process executed
by the recording apparatus 101 is descri bed below wth
reference to a flowhart of Fig. 10. This process is
-initiated when a user enters a start command of the
recordi ng process by operating the input and out put
-interface 144 and a command38ignal to start the
recordi ng process is issued fromthe recording S05P1083
controller 114 to the data generation controller 161

(VoEUt Rnthdssl4he ghecurput tidngcebskheand sirg@op
froman external video apparatus to the video encoder
cdBlaiamd time thapuidéngstodant ke abhdi BVsEgnedn f ridm an
external audi o apparatus to the audio encoder 132 are
repradusd ngn appaporise fer tmrs:tdamingf the haV retocsadi mgeorded
grocess [0093] In st%f t he AV st eam generator
1tf‘estr§rcp§d1§8n‘é‘?%’c‘ﬂ‘hgl heERPSELFe BT UhRICHHE dohithsl

d - SO5P1083 | 161.
SRR SR AR Rt R A I
egggér?e l%lssogftg 9%5&%%(&% r%?)roaag{:ic%l%dejrmodre to

Fates the Video stream by~éncoding t

red:@Ricel RREL vigoM dde Qntiadecqand SHPPH RS td8cam in a
nmul ti plexer 133 with the generated video stream The

fadififorwvapaodeprddZ-tingder thke repabiatind dgidata

gener ati on
accesses the I picture in the GOP for reproduction.

[0092]
| The recording process executed by the recording
,_apparatus 101 is described below with reference to a
flowchart of Fig. 10. This process is initiated when a user
enters a start command of the recording process by operating
the input and output interface 144 and a command signal to
start the recording process is issued from the recording
controller 114 to the data genefation controller 161 via the
bus 145. The inputting of the video signal from an external
video apparatus to the video encoder 131 and the inputting
of the audio signal from an external audio apparatus to the
gudio encpder 132 are started in response to the start of
the recOrding process.
[0093]

In step 51, the AV steam generator 111 starts

generating the AV stream under the control of the data




controller 161 generates the audio stream by encodi ng
the audio signal input fromthe outside, and supplies
the multiplexer 133 with the generated audi o stream
The nmultiplexer 133 multiplexes the video stream the
audi o - stream and the sub-picture data supplied from
the processor 141 as necessary to generate the AV
stream [0094] 1In step with the generation of the AV
stream the AV steamgenerator 111 generates
information related to the 4%GBU of the generated AV
stream (hereinafter referred to as VOBU i nfornat 80Ry1083
- The VOBU i nformation contains information equival ent
gdrerata oal esgdr&PaF | Bg of Mdre @Qecigpaém(%gdcﬂéﬂ vieo
VOBU (hereinafter referred to as cl osed
enagrfdemmasiLonhidetr nfios matritoole gl Yakeddtd ogdrierdiriaken
link flag (hereinafter referred to as broken |ink
carfrordeti 60}, generdtrticonidadi shtéarny theencoding the
reproduction order of the | picture_in the VOBU (GOP)
Videsy STLARRL et PRF F TR e Q4 CPLA; cand eSHEPYIGEUEhON
rder. info tion), .the nunber of, pages of vide data,
B giEe) LBt Ahe] eprdaces 18 Serermn. SiBeT augio
rei t f ed t s _the pupber of real.
eneRel 9 Fhatd B o teant Bt R SRl ion
cdiRRbeduceds { rom MR EHR) aukibs! 8f Nl &y 'BRi8d tRe
as the nunber” of reproduction franes), “and
audiboEighh DNi GG VRNt HeO oliB 81 8E DS Sdutp i@ hef | ag
of each video data (picture) (hereinafter referred to
mud$iplegerssi v evittatthe gkoematedngudio stream. The

multiplexer 133 multiplexes the video stream, the audio
gtream, and the sub-picture data supplied from the processor -
141 as necessafy to generate the AV stream.

[0094]

In step with the generation of the AV stream, the AV
steam generator 111 generates information related to the
VOBU of the generated AV stream (hereinafter referred to as
VOBU information). The VOBU information contains
information equivalent to the closed GOP flag of the GOP
contained in the VOBU (hereinafter referred to as closed GOP
information), information equivalent to the broken link flag
(hereinafter referred to as broken link information),
information indicating the reproduction order of the I
picture in the VOBU (GOP) (hereinafter referred to as I
picture reproduction order information), the number of pages

of vide data (pictures) contained in the VOBU (GOP)




[00951 The closed GOP information, the broken |ink
information,” and the progressive frane infornmation
are respectively identical to the closed GOP fl ag,
the broken link flag, and the progressive frane fl ag,
and may take the sanme values as the closed GOP fl ag,
the broken link flag, and the progressive frane fl ag.
Al ternatively, the closed GOP information, the broken
link information, and the progressive frane
informati on may take differ®ht- values that are
respectively obtained by converting the original $02gL083
val ues in accordance with a predetermned rule. If one

(HfreinBe telrosade LR Tl sARthet hambeoksn tédK flad@e)S the
"0", the value of the one of the closed GOP

nymdfear wdt fopmaadof helddy diceivel rrkrodfosdraf tan ViIOBUS €t:0PD
be off. If one of the closed GOP flag and the broken

(hguek npfagri sefarred Hew vl (rbe oiimbhe oherarfradvetdbosed
GOP information and the broken Iink information is

TrageEs) o BBAGARLPFMR e, Y VL SRRt Br BRR PTAgLeE SV gL Fame
ff, the val ue of .the pr.ogressi frame.. i nformatiqgn

£1%9 OF SFelpE et ST RAVAFGE LPoTRE trdRer o azed o

ai??gﬁégggﬁ#bgkfgéﬁg;fﬁ%&y%atggﬁ%value of the progressive

ormation is set fo bé on. [0096] Wen the
[ovisdeo data of the VOBU is decoded, the closed GCOP
informati on and the broken link information indicate

whethercldeedicteo iadgbamat ibhe tieratickedl Yipki ohfyRition,
ang?igz progressive frame information are respectively
identical to the closed GOP flag, the broken link flag, and
the progressive frame flag, and may take the same values as
the closed GOP flag, the broken link flag, and the
- progressive frame flag. Alternatively, the closed GOP
information, the broken link information, and the
progressive frame information may take different values that
are respectively obtained by converting the original flag
values in accordance with a predetermined rule. If one of
the closed GOP flag and the broken link flag ig "0", the
value of the one of the closed GOP information and the
broken link inférmation is set to be off. If one of the
closed GOP flag and the broken link flag is "1", the wvalue
of the one of the closed GOP information and the broken link
information is set to be on. If the value of the broken

link flag is off, the value of the progressive frame

information is set to be off. If the value of the broken




to be used, in other words, are information related to
the relationship between the video data contai ned in
one VOBU and the video data contained in another
VOBU. [0097] The, | picture reproduction order
information indicates what franme the | picture within
the VOBU (GOP) is reproduced at. [0098] The nunber
of reproduction frames and the nunber of real franes
i ndi cate the anount of video data contained in the
VOBU. For exanple, if the @& -4n the VOBU contains
video data of six franmes, the video data of a six%¢sP1083
frame is repeated. for ten frames, and video data of

1idkt ehaly 9F ohj ftieeR 1nRMeS kBel BPHGHMEST e |tahiI S

case, the nunber of real frames is six, and the
infurberioh tepseduct ivenchr.anes is fifteen. [0099] The

| picture reproduction order information, the nunber
[0sf26depr oduction frames, and the nunber of real frames,

- 43 SObP1083 and the progressive frame information
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to be used, in other words, are information related to the
relationship between the videc data contained in one VOBU
and the video data contained in another VOBU.

[0097]

The I picture reproduction order information indicates
what frame the I pilcture within the VOBU (GCOP) is reproduced
at.

[0098] ,

The number of reproduction frames and the number of
real frames indicate the amount of video data contained in
the VORU. ﬁor example, 1f the GOP in the VOBU contains
video data of six frames, the video data of a sixth frame is
repeated for ten frames, and video data of a total of
fifteen frames is reproduced. In this case, the number of
real frames is six, and the number of reproduction frames is
fifteen.

[00929]

The I picture reproduction order information, the

number of reproduction frames, and the number of real frames,




store the generated VOBU. An area is reserved
beforehand in a predeterm ned |ocation in the
‘recording region of the VOBU stored on the stream
buffer 112 to allow the provider definition
information (AR _PCK) to be additionally stored
therewithin later. [0101] |In step 53, the data
generation controller 161 retrieves the VOBU
information of the VOBU stored on the stream buffer
112 fromthe AV steam generéior 111 via the signal
line 115. The data generation controller 161 suppbErs083
the retrieved VOBU information to the information

B NHAR0gEe2s 110 10dme |im i8R tSbn LHE1 4O Mation
. generator 162 generates the provider definition

chafaaroeatisohcf ARE _HEK)v iakca daaek ofiavhagveryr edet er m ned
data size by adding the header information to the
[OZARBU i nf ormati on. The information generator. 162
supplies_the provider definition information to the
i nf SPfafY ot Febrafe Pne6SOBY ia naopErgwsivegdol] in| gtep

st S5 he.information recorder 163 nultiplexes the

S ORCaBH LT TS HPOmERGnCAR RO HE IR deGgor ded
t tr fer, 112. Nore ecificall th
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the signal Iine ,
‘a predetermined location in the recording region of the VOBU

stored on the stream buffer 112 to allow the provider
definition information (ARI_PCK) to be additionally stored
therewithin later.

[0101]

| In step 83, the data generation controllér 161
retrieves the VOBU information of the VOBU stored on the
stream buffer 112 from the AV steam generator 111 wvia the
signal line 115. The data generation controller 161
supplies the retrieved VOBU information to the information
generator 162.

[0102]

In step S4, the information generator 162 generates the
provider definition information (ARY PCK) as a pack having a
predetermined data size by adding the header information to
the VOBU information. The information generator 162
éupplies the provider definition information to the

information recorder 163.




and stores the provider definition information at the
recording area reserved in the VOBU stored in the
stream buffer 112 at step S2. [0104] 1In step S6, the
medi um recorder 113 under the control of the data
recording controller 164 stores the VOBU stored on
the stream buffer 112 onto the recordi ng nedi um 102.
[0105] Processing returns to step S2 to repeat steps
S2 through S6 until the user enters a stop conmand to
stop the - recordi ng processtdy operating the input and
output interface 144. [0106] In step S6, all VCBUSP1083
may be stored onto the recording nmedium 102 at a tine
[Afozer VOBUs stored on the stream buffer 112 reach a
predeterm ned anmount. [0107] Wen the AV streamis
r econdeteprsi hehree darfdirmg t iredi terodBr A 3ampér ipyOBkks
the provider definition information - 45 S05P1083
theelpgoyddes dadin BT sinfgirmiaplieredl Wi ttthe aKBUVEBHorded
- [0108] Fig. 11 is a bl ock diagramof a reproducing
orh 5H&r SEHAM ST ddPor ddivee FPeRibHe Ehboditfent of

i %he pgesgn% i n entiéym Thiirep£gduciQ%§%§g%%%tu§ 20%
AREFAGEE o HEddh 1%ec S BEr 191G B 1519
iﬂ%o@%ﬁgkghpkgxéﬁgl§y¥%am buffer 112 via the signal line 116,
_and stores the provider definition information at the
recording area reserved in the VOBU stored in the stream

- buffer 112 at step S52.

[0104]

In.step 86, the medium recorder 113 under the contrbl
of the data recording controller 164 stores the VOBU stored
on the stream buffer 112 onto the recording medium 102.
[0105]

Processing returns to step S2 to repeat steps S2
through S6 until the user enters a stop command to stop the
recording process by operating the input énd output
interface 144.

{0106]

In step 86, all VOBUs may be stored onto the recording
medium 102 at a time after VOBUs stored on the stream buffer
112 reach a predetermined amount.

[0107]
When the AV stream is recorded on the_recording medium

102 on a per VOBU, the proﬁider definition information




decodi ng processor 213, an output signal controller
214, and a reproduction controller 215. The nedi um
recorder 211 is connected to the recording controller
215 via a signal line 216, the streambuffer 212 is
connected to the reproduction controller 215 via a
signal line 217, and the denultiplexing and decoding
processor 213 is connected to the reproduction
controller 215 via a signal line 218, and the output
signal controller 214 is-connected to the
Teproduction controller 215 via a signal line 21905pr1083
[0109] A recording nedium 102 having the AV stream

rdegded chbevenn Py dhe ikaeeedi Hg-aPRAFRtHEILO0L s
| oaded onto the mediumrecorder 211. The nedi um

[oeqrder 211 under the control of the reproduction
controller 215 reads the AV streamfromthe recording
medFum 102 anda ik €S aphemsof emnregmddueringl 2appatatus
the read AV stream [0110] The stream buffer 212

20y dEedsrosgnge oF bsh (e AYodinerksCE Pt iR SENSm t he

, mediymrecorder 211, The stream- 46 SO6P1083 buffg[
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a reproduction controller 215. The medium recorder 211 is
connected to the recording controller 215 via a signal line
216, the stream buffer 212 is connected to the reproduction
controller 215 via a‘signal line 217, and the demultiplexing
and deccding processor 213 is connected to the reprodﬁction
controller 215 via arsignél line 218, and the output signal
controller 214 is connected to the reproduction controller
215 via a signal line 219. |

[0109]

A recording medium 102 having the AV gtream recorded
thereon by the recording apparatus 101 1s loaded onto the
medium recorder 211. The medium recorder 211 under the
control of the reproduction contrcller 215 reads the AV
stream from the recording medium 102 and supplies the stream
-buffer_212 with the read AV stream.

[0110]

The stream buffer 212 successively stores the AV

streams supplied from the medium recorder 211. The stream




[0112] The denultiplexer 231 under the control of the
reproduction controller 215 reads the AV stream from
the stream buffer 212, denultiplexes the read AV
stream supplies the video decoder 232 with the
demul ti pl exed video stream and supplies the audio
decoder 233 with denultiplexed audio stream [0113]
The video decoder 232 includes a DSP or a CPU
executing a video processing program The video
decoder 232 under the cont4®l-of the reproduction
controll er 215 decodes the video stream suppliedséspnes3
the denul tipl exer 231, and supplies the decoded video

o f@A12100 sk Bee SUL P U LS| 1O colt EabLesr 20de ad QEl4hnm
The audi o decoder 233 includes a DSP or a CPU

sugpdded 1fg rsanfaodi thepmeekEssi rgcpragram 1 Thien ahdi @ast) .
decoder 233 under the control of the reproduction
[@ditlrol | er 215 decodes the audio stream supplied from
the demul tipl exer 231, and supplies the decoded audio
si ghaf E8MihelRARIMT SPgndpcodyny BUBEEFeS eéAt iBFledes
214. ,0115] _The, out put. signal .controller. 214 under
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actrobs the outputting of the video signal and the
audi'o Signal to an external apparatus. The out put

[csirgpal controller 214 under the

The demultiplexer 231 under the control of the
reproduction controller 215 reads the AV stream from the
stream buffer 212, demultipléxes the read AV stream,
supplies the video decoder 232 with the demultiplexed wvideo
stream, and supplies the audio decoder 233 with
demultiplexed audio stream.

[0113]

The video decoder 232 includes a DSP or a CPU executing

a video processing program. The video decoder 232 under the

control of the reproduction controller 215 decodes the wvideo
stream supplied from the demultiplexer 231, and supplies the
decoded video signal to the output signal contreller 214.
[0114]

The audio decoder 233 includes a DSP or a CPU executing
an audio processing program. The audio decoder 233 under
the control of the reproduction controller 215 decodes the
audic stream supplied from the demultiplexer 231, and

”supplies the decoded audio signal to the output signal



control of the reproduction controller 215 perform
correction processes including a field interpolation
process -on one of the output video signal and the
out put audio signal. The output signal controller 214
manages a counter indicating a total nunmber of franes
of externally output (displayed) video (hereinafter
referred to as an output franme counter). [0116] By
executing a predeterm ned program the reproduction
control l er 215 controls thettedi umrecorder 211, the
denul ti pl exi ng and decodi ng processor 213 and t heso5p1083
out put signal controller 214 while nonitoring the
camntof oflata in the streambuffer 212. The
reproduction controller 215 reads navigation
[amfsgr mati on and provider definition information from
of the AV streamread fromthe recording mnedium 102
andTk¢ ovetbwn silgmadt ceatrbluiéer2 24 2inde@1 it cWhenol het
recordi ng nmedium 102 is | oaded on the medium recorder
Che reprRevE R RARGTEH 1E6n£A8| Fertxabs ddw caltputhéng 48
S05P1083 pedium recorder 211 to read a nanagenent
tﬁenﬁaéﬁﬁt?tﬁP%¥Fﬂﬂd %ﬁ% 8“96Ht§?ﬁ?%b‘HﬁﬁﬁbéﬁE%Fnal
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information contains information regarding a data
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- edl um
on one of the output wvideo signal and the output audio

signal. The output signal controller 214 manages a counter

indicating a total number of frames of externally output

(displayed) video (hereinafter referred to as an oufput
frame counter). | |
[0116]

By executing a predetermined program, the reproduction
controller 215 controls the medium recorder 211, the
demuitiplexing and decoding processor 213 and the output
signal controller 214 while monitoring the amount of data in
the stream buffer 212. The reproduction controller 215
reads navigation information and provider definition
information from of the AV stream read from the recording
medium 102 and stored on the stream buffer 212.

[0117]
When the recording medium 102 is loaded on the medium

recorder 211, the reproduction controller 215 controls the



102, reproduction tinme of the AV stream and recording
position of the AV stream on the recordi ng nedi um 102.
[0118] During the reproduction process, the
reproduction controller 215 assigns, to the video
data, a counter of a serial nunber starting with 0 in
the order of reproduction. Mre specifically, the
reproduction franme counter manages the nunber of
frames of video reproduced (displayed) from the AV
streamin one reproduction 4% ocess. The reproduction
controll er 215 manages the count of the reproduct$@P1083
franme counter of the video data contained in each

meli8 RROdHESHIMOB. 1 P T3 Ehﬁaﬁsgérﬁ’&%tiiﬂ%r%@%tﬁ)ﬁ' I eFo)
|

215 manages a counter for counting the pages of video
fidat aofaoaial e dndisddaenORBUE b eadt { s iddie thec @edbRging

medi um 102 for reproduction (hereinafter referred to
megigumead2f ram@ wogunteores. tThemgoagenait tihd oread ibnafeom

counter equals the count of the process frane counter
thenmeReupr 89¢UASY 2dds ¥ipbEhe ppbTRZs FirEme léountep.
'EOlZO - 49_ S05P1083 The.reproduction controller 21
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244 are interconnected to each other via a bus
position of the AV stream on the recording medium 102.

[0118]

During the reproduction process, the reproduction
controller 215 assigns, to the video data, a counter of a
serial number starting with 0 in the order of feproduction.
More specifically, the reproduction frame counter manages
the number of frames of video reproduced (displayed) from
the AV stream in one reproduction process. The reproduction
controller 215 manages the count of the reproduction frame
counter of the wvideo data contained in each reproduced VOBU.
[D119]

The reprcoduction controller 215 manages a counter for
counting the pages of video data contained in the VOBU read
from the recording medium 102 for reproduction {hereinafter
referred to as read frame counter). The count of the reaa
. frame counter equals the coﬁnt of the process frame counter
in the previously described process frame counter.

[0120]




[0121] The processor 241 includes a CPU or an MPU
[0122] The processor 241, connected to the medi um
recorder 211 via the signal line 216, supplies a
command signal to read the AV stream stored on the
recordi ng nmedi um 102. The processor 241 retrieves a
managenent information file read fromthe recording
medi um 102 by the medi umrecorder 211, and causes the
RAM 243 to store the read nanagenent information
file. [0123] The processor4241, connected to the
stream buffer 212 via the signal line 217, readsstofe1083
navi gation information and the provider definition

. i nf ghaBtéproduamdheceBY1 0t t hes AVsidLam %E@ESstP
the stream buffer 212, as necessary, and causes the

24QANb2@BMt@Reh@r@nlynmammnygaeﬂnn ankam netdrivna g cekbe
provi der definition information. [0124] The processor

Mexry)céhRected am ipeitdemdl bupbeki hgtenthce 334. The
S05P1083 decodi n rocessor 213 via the signal line
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S enul tjplex th AV strea supplies the
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bd@ dee stream and supplies the audio decoder 233 with

command signal to decode the audio stream [0125]

[0121]

The processor 241 includes a CPU or an MPU.
[0122]

The processor 241, connected to the medium recorder 211
via the signal line 216, supplies a command signal to read
the AV stream stored on the recording medium 102. The
processor 241 retrieves a management information file read
from the recording medium 102 by the medium recorder 211,
and causes the RAM 243 to store the read management
information file.

[0123]

The processor 241, connected to the stream buffer 212
via the signal line 217, reads thé navigation informatioh
- and the.provider definition information from the VOBU 6f the
AV gtream stored in the stream buffer 212, as necessary, and
causes the RAM 243 to store the navigation information and
the provider definition information. |
. [0124]

The processor 241, connected to the demultiplexing and




The processor 241, connected to the output signa
controller 214 via the signal line 219, supplies the
~output signal controller 214 with a signa
controlling the outputs of the video signal and the
audi o signal, and a command signal requesting a
correction process on one of the video signal and the
audi o signal. [0126] The processor 241 nanages the
reproduction franme counter and the read frane
counter. [0127] The ROM 2420 <onposed of an EEPROM
such as a flash nenory, for exanple, stores basi 8abPy083
fixed data fromanong a program and conputati on

dRdEiR @rSces88r by1i hei PridfesSehal24ine [ #128]suptia LAVKhe
- 243, conposed of an SRAM or DRAM for exanple, stores

dewnrlc igdtexereqBil retich a ecoutrel tshenpi oge adenofl ttipdex the
, processor 241. [0129] - 51 S05P1083 The input and
AQtpeani, niseppaces 2dze iiclamdals cadear B2 ywitf s wicnolaes],
buttons, a USB port, an | EEE 1394 port, a nodem an
S3gneEg e §eFﬁti%r€%%e‘{l%ﬁtQ:.5tF}?émian}H@ AP bigHthe audio
i nterf 244 receives. data qutput from agnd input to
GSGP e A alr TRt CEhEERa 1t hBr OF St A gt Feam.
[&Qﬂﬂected to an external network, and operationa
I'nputs entered by a user.

The processor 241, connected to the output signal
controller 214 wia the signal line 219, supplies the output
signal controller 214 with a signal controlling the outputs
oﬁ the video signal and the audio signal, and a command
.signal reduesting a correction process on one of the video
signal and the audio signal.

[0126]

The processor 241 manages the reproduction frame
counter and the read frame counter.
[0127]

The ROM 242, composed of an EEPROM such as a flash
memory, for example, stores basically fixed data from among
a program and computation parameters used by the processor
241 .
fo128]

The RAM 243, composed of an SRAM or DRAM, for example,
stores work data required to execute the program of the
. processor 241._

[01291’




[0130] The input and output interface 244 connects to
a drive 251, as necessary. A renovable nedium 252 is
| oaded onto the drive 251. The drive 251 includes one
of a magnetic disk (including flexible disk), optica
'di sks (including a CD-ROMand a DVD, a
- magnet o-optical disc (MD (Mni Disc)(registered
trademark)), and a sem conductor nmenory. The drive
251 reads data and programfromthe renovable nedium
252 and . wites data and pfadgff am onto the renovabl e
medi um 252. A programread fromthe renovabl e nedsasp1083
252 nmay be stored onto one of the ROM 242 and t he RAM

- 2437her inpstad ahiiyhe 3ncBeegssasYs 1Qh3Mes B Gariley
Is a block diagramillustrating a functiona

ofStawitichee, | hpt event ed UBR Haetpr afessEr 23k exatyt angoden,
control program Wth the processor 241 executing the
arc GiEESI02pB ogneey facalatet a.eplbduthpon aobhtauwdder i26&rface
data reading controller 262 and an information
24 % ECEVERS 283 A r @ tRHp | fawEn ead. 1npgh tEEPERSENe132]
The data regr ducti on controller 261 controls the
Al CPRPER %@ 0@ty 2pPBEESS o7 OES LAY tonan
ut pu signal controller .214, thereby reproducing the
B B IOR R G B PRl ot I NG RUANL6Y. S THEST
[¢daka reproduction controller 261 includes a
reproduction position setter 271,
The input and output interface 244 comnects to a drive

251, as necessary. A removable medium 252 is loaded onto
the drive 251. The drive 251 includes one of a magnetic
disk {(including flexible disk), optical disks (including a
CD-ROM and a DVD, a magneto-optical disc (MD (Mini-

Disc} {registered trademark)), and a semiconductor memory.
" The drive 251 reads data and program from the removable
medium 252 and writes data and program onto the removable
médium 252. A program read from the removable medium 252
may be stored onto one of the ROM 242 and the RAM 243 for
installation, as neceésary.

[0131]

Fig. 12 is a block diagram illustrating a functional
structure implemented by the processor 241 executing a
control program. With the processor 241 executing the
control program, a data reproduction controller 261, a data
reading controller 262 and an information retriever 263 are

implemented.




an out put signal generation controller 272, an out put
controller 273, a signal corrector 274, and a frane
counter manager 275. [0133] Upon receiving an
operational input entered by the user fromthe input
and output interface 244, the reproduction position
setter 271 determ nes reproduction start tinme of ‘the
AV streamrecorded on the recording nmedi um 102. Based
on the managenent information, the reproduction
position setter 271 converdis 4 he reproduction start
time into a recording position on the recording sos5p1083
medi um 102, and supplies the data reading controller
[AG2w th information related to the deternmnned
recordlng position (hereinafter referred to as

r econdi agtHosddrRMucthbar eBht £H)1eBased mtkBes the
managenent information, the reproduction position

desetlttépl2¥ingesmnd Iﬂeﬂﬁfﬂlngoprbbésfs@fmﬁ} nchdredielisutpds a
recording position of the VOBU to be reproduced next
sigmaduceontsPbher 2he tdwrebt kgprodp: btudde: VOBBLrThAB
~ determ ned recording position information is then
reseppefetint bhe h’éecéf%ﬁ % B§PAYTc AT r ol The datss regosiiopion
osition setter 271

0134] Th roductlo
coPEeRHES 2o I PoraprPagtbLe? r%osalm FRELEFof 7L
o] By 0L PAET R GRRSE, LU, BILL DB PO 3 Pt
CO&%QBQQQ?téﬁﬁ,%pqggﬁﬂHdEBEE@E£QP 274, and a frame counter
manager 275.
.[ 0133]

Uporn receiving an operational input entered by the user
from the input and output interface 244, the reproduction
position setter 271 determines reproduction start time of
the AV stream recorded on the recording medium 102. Based
-on the management information, the reproduction position
setter 271 converts the feproduction start time into a
recording position on the recording medium 102, and supplies
the data reading controller 262 with information related to
the determined recording position (hereinafter refefred to
as recording position information). Based on the management
information, the reproduction position setter 271 determines,
on the recording medium 102, a recording position of the
VOBU to be reproduced next in succession to the currently
reproduced VOBU. The.determined recording position

. information is then supplied to the data reading controller




signal), and then supplies the reproduction speed
nodi fication signal to the output signal generation
controller 272 and the output controller 273. In
accordance wth a reproduction speed responsive to
the reproduction speed nodification signal, the
reproduction position setter 271 selects between the
al | -frame reproduction nethod of reproducing al
video data (franmes) contained in the GOP and the
pi cture reproduction methedsdf- successively
reproducing the | pictures only contained in the SOPP1083
In response to a signal representing the operationa
2dput entered by the user and the reproduction speed
nodi fi cation signal, the reproduction position setter
[@ik]det erm nes the reproduction speed of the video
data, and specifies the recording position
|nfEhﬁarepnOchuiun\pqmaaldataetbebe271emﬁmdueedanemmmand
in the reproduction order. In this way, the
. S EBPrlo FESLEE AL PG ST tTUH HERtdPm il 2oRepPEPdugtien speed
order _of the video_data. The

roducglon gggiJ
i G EEPoRPOS | 11 brPEte A 1SS LRt 744 & Fhey user
SO?P#%%? Info%err<QQx§E%%%%%kgggﬁpgaﬁogé%ﬁ] mggy%lcatlon

rane COUH

-Spe Lot Uit pRots JE | e,
md&ﬂﬁﬂc&t@bﬁxbﬂ@n@ﬁdxﬂ&ﬁ@ﬂbﬂﬁpﬁ&0§§§§91 é@ﬁ%réﬂm%heby
-controller 272 and the output controller 273. In accordance
with a reproduction speed responsive to the reproduction
speedlmodification signal, the reproduction position setter
271 selects between the all-frame reproduction method of
reproducing all video data (frames) contained in the GOP and
the I picture reproduction method of successively
reproducing the I pictures only contained in the GOP. In
response to a signal representing the operational input
entered by the user and the reproduction speed modification
signal, the reproduction position setter 271 determines the
reproduction speed of the video data, and specifies the
recording position information of the video data to be
reproduced next in the reproduction order. 1In this way, the
reproduction pogition setter 271 controls the reproduction
order of the wvideo data.

[0135]

The reproduction position setter 271 retrieves




causi ng the denul tipl exi ng and decodi ng processor 213
to denultiplex the AV stream stored on the stream
buffer 212, to decode the denultiplexed video stream
and to decode the denultiplexed audio stream The

out put signal generation controller 272 controls the
denul ti pl exi ng and decodi ng processor 213, thereby
causi ng the denul tipl exing and decoding processor 213
to supply the decoded video signal and the decoded
audi o signal to the output 34 gnal controller 214. The
out put signal generation controller 272 thus consopPs083
t he denul ti pl exi ng and decodi ng processor 213 so that

id AV iShr eam kst deuid RIRHRorSent NGht e MiAR0 counter
stream and the audio stream are decoded,” and so that

fidwe theepuegdat ofidhel sappndingrobitheiyitieo sigral 1dnd
the audio signal becones a period based on the
2¥%producti on speed specified by the reproduction
speed nodification signal.. [0137] The out put :
[&Gdr ol | er 273 control's the output signal controller
214Tgn t he out utting@of one of the video signa

and
t he TaBdPBRYY nap n?ﬁéEFPFc%W¢5€°%%ﬁ¥ 3J?pGPn?r€gS
505P1083.controll er, 273 ntrols the o ut .si gnal
O e E AP Lok 7 19 iR, BB et et 1 sHeta B
| L gl 5 : udi ' JU- B he
cehfiinly OR0 SLRRA AN {de apth defodl g e UM THATL
de@lthe162PEREUCE | S ed osRECHhT e VrdhE burfer 212,

reproduction speed nodification signal. [01381

to decode the demultiplexed video stream, and to decode the
demultiplexed audio stream. The output signal generation
controller 272 controls the demultiplexing and deccding
processor 213, thereby causing the demultiplexing and
decoding processor 213 to supply the decoded video signal
and the decoded audio signal to the output signal controller
214. The output signal generation controller 272 thus
controls the demultiplexing and decoding processor 213 so
that the AV stream is demultiplexed, sgo that the video
stream and the audio stream are decoded, and so that the
periods of the supplying of the video signal and the audio
signal becomes a period based on the reproduction speed
specified by the reproduction speed modification signal.
[0137]

The output controller 273 controls the output signal

controller 214 in the outputting of one of the video sigmal

and the audio signal. More specifically, the output




The signal corrector 274 controls the output signa
controller 214, thereby causing the output signha
controller 214 to performa correction process on the
one of the video signal and the audio signal to be
output to the outside. Mre specifically, the signa
corrector 274 controls the output signal controller
214, thereby causing the output signal controller 214
to performa field interpolation process on the video
signal to be output to the mmtside. [01391 The frane
counter manager 275 manages the reproduction frapesp1083
counter and the read frame counter. [0140] The data

cér?@c@lﬁ%rcgeg r Qbﬁ@fo]’.z@ %Im% Ehg-%gfdé&ﬂ],rcﬁei%(}r ‘%@EL 50

thereby causing t |un1re rder 211 to read
tldaa_{ a &tratnaesw@@mﬂm@gpémdd o@nthE {D@es eSndr NG dhym
102 indicated by the recording position informtion
awhichb sdagnailngutipet straamiauiihepu? 121§ btosrec idid edtabas
When the recording nmedium 102 is | oaded onto the
bepsdiegmar pevidérbadad on Héiedaearedudt hop cirradldpeciZéed
controls the nediumrecorder - 56 SCObP1083 211,
b}t ﬁ@ﬁeﬁﬁpeaﬁg%ﬂgorf hEPsRcHiMpRifécaEder 24973 read the
?genent information file fromthe recordi ng nmedi um
The data reading controller 262 retrieves the

g‘f??@? E{nt RN 27, Eolf A BRI SFAET
| ccHt@be 1khes fRNageiRny,, ddﬁ%gﬁgaEhQnoﬁﬁﬁ&% signal controller

214 to perform a correction process on the one of the video

signal and the audio signal to be output to the outside.

More specifically, the signal corrector 274 controls the
output signal controller 214, thereby causing the output
.signal controller 214 to perform a field interpolation
process on the video signal to be output to the outside.
[0139] |

The frame counter manager 275 manages the‘reproduction
frame counter and the read frame counter.
[0140]

'The data reading controller 262 controls the medium
recorder 211, thereby causiﬁg the medium recorder 211 to
read data at the recording position of the recording medium
102 indicated by the recording position information and
causing the stream buffer 212 to store the data. When the
recording medium 102 is loaded onto the medium recorder 211,

the data reading controller 262 controls the medium recorder



[0141] The information retriever 263 retrieves the
navigation information and the provider definition
information of the AV streamfromthe data recorded
on the stream buffer 212, and causes the RAM 243 to
store the retrieved navigation information and
provi der definition information. [0142] The process
of the reproduci ng apparatus 201 is described with
reference to Figs. 13 through 17. Unless otherw se
noted in the follow ng discesston, the AV stream
recorded on the recording nmedi um 102 conplies w tHROthL083
‘'DVD- Video format. [0143] The reproduction process of
21he tiRpEPgUeLNY: AR PR At i udD kelcSrde8CE | Pk Q.E‘éaQi’Vt‘Pﬂet h
reference to flowcharts of Figs. 13 and 14. This
maxtageessti $nifnirhaaied flen facseheepbetsding Shelium 102.
command of the recordi ng process by operating the
Thenpiatsargaddngutonnt @l feac e 6244 eandeves ovnambrsiggmentt o
start the reproduction process is issued fromthe
infiRgt ignghaile- fom tHs pEcEITC SREPEREEr 2 DY 47id thige signal
&ﬁg g ctlon ﬁOSltlon setter 271 via thebus 245
rPeiPnaffleFaprare: it 8! 44 3a *PefF BEGCtF DM agSment
n [01 When the recording nedium 102 is
%&g-% 8ﬁtg #ﬁe medi um recorder 211, the data reading
@Qﬁgroller 262 controls the

The information retriever 263 retrieves the navigation

information and the provider definition information of the

AV stream from the data recorded on the stream buffer 212,

and causes the RAM 243 to store the retrieved navigation

information and provider definition information.
[0142]

The process of the reproducing apparatus 201 is
described with reference to Figs. 13 through 17. Unless
otherwise noted in the following discusgsion, the AV stream
recorded on the recording medium 102 complies with the DVD-
Video format.

[0143]

. The reproduction process of the reproducing apparatus
201 is described below with reference to flowcharts of Figs.
13 and 14. This process is initiated when a user enters a
start command of the recording prdcess by operating the
input and output interface 244 and a command signal to start

the reproduction process is‘issued from the output signal



medi um recorder 211, thereby causing the nmedi um
recorder 211 to read the managenent information (IFO
file containing the mnmanagenent information fromthe
recording nmedium 102. The data reading controller 262
retrieves the managenent information file fromthe
medi um recorder 211 via the signal |[|ine 216, and
stores the managenent information file on the RAM
243. [0145] In step 5101, the-reproduction position
setter 271. determ nes a feproduction start position.
More specifically, the reproduction position setgespioss
271 determ nes a chapter on the AV stream specified by
cdliG ISR bial S ERPTAMNGIAOR : APEEALERD: SASRI 991t bga
reproduction start sidnal and thé nmanagenent
tH IRIBRISONhe AEOh S0 &F MdFRS reaPERUYSt 4 Ot R et ibhMBtart
~in time axis of the AV stream of the chapter based on
- sitdimlmanagenent information. For exanple, if the user
speci fies a resume reproducti on node, the reproduction
[Qatilt i on setter 271 determ nes the reproduction start
time by reading information related to start time in
t i nEhgR| §hefrecayglingdEpdass th2 Wy adesmonkat tie apegium
at start tine of a next _ reproductjon process. The AV

reqardem was s stot e 5 BeRGiRAMCODEROWAEh 209 e0¢dPRg the
duct.i t t d._[0146 . t S102,
N N i L A IR

td €8260LA0 ROSALL AL HERRAUETLAN (PRS) 142N Rhtaining the

management information from the recording medium 102. The

data reading controller 262 retrieves the management
information file from the medium recorder 211 via the signal
line 216, and stores the management information file on the
. RAM 243.

[0145]

In step S101, the répfoduction position setter 271
determines a reproduction start position. More specifically,
the reproduction position setter 271 determines a chapter on
the AV stream specified by the user in the reproduétion
operatioﬁ, based on the reproduction start signal and the
management inférmation, and determines reproduction start
time in time axis of the AV stream of the chapter based on
the management information. For example, if the user
specifies a resume.reproduction mode,  the reproduction
position setter 271 determines the reproduction start time

by reading information related to start time in time axis of




the AV stream (VOBU) that starts on the recording
medi um 102, fromthe reproduction start tinme of the
AV streamdeternmined in step 5101 based on the
managenent information. The reproduction position
setter 271 then supplies the recording position
information to the data reading controller 262.
[0147] In step 5103, the data reading controller 262
det erm nes whether the VOBU i medi ately prior to the
reproduction position needssg o- be read to reproduce
the VOBU at the reproduction position. [0148] Febsp1083
exanple, if the AV stream has been recorded in

- cIREGH dRBEeM hB 0E; LD\l %%%rft'.o%%&’ of haeoxf’é}I@ readi ng

controller 262 determ nes, based on contr

rép¥ciuitticanprovbss herTHh e W@BYeal e sePrtluGt itoR RAM
position indicated by the recording position

24 nfvaremati pletsdang rosprenc tVeBUcperat hen chtapirerd. | n
the DVD Video format, the video data of the front end
[M@®Y of the chapter is encoded w thout using the
i medi ately prior VOBU. The imediately prior VOBU is
not 10 §8eP SEBEEA.08S U LEBTPAVE hECH R PP ethETvRdé0
dat a .of thgt VOBU. If the VCBU at _the reproduct.,gn
ASTSENPER FBSt heCrEing BT tAPBn{ T RRoT T 19Tk RAFASLER) ©

R IAE e b AT e i S
£ARE LY REpPBELAM D% S @qHkr 8¢- thO1AP]stream determined
in step 8101 based on the management information. The
reproduction position setter 271 then supplies the recording
pogition information to the data reading controller 262.
[0147]

In step S103, the data reading controller 262
determines whether the VOBU immediately prior to the
reproduction position needs to be read to reproduce the VOBU
at the reproduction position.

[0148]

For example, i1f the AV stream has been recorded in
accordance with the DVD-Video format, the data reading
controller 262 determines, based on control information,
whether the VOBU at the reproduction position indicated by
the recording position information is a front end VOBU of
.the chapter. In the DVD-Video format, the video data of the
front end VOBU of the chapter is encoded without using the

immediately prior VOBU. The immediately prior VOBU is not




If the VOBU at the reproduction position is not the

one at the front end of the chapter, the video data

of the VOBU can have been encoded using the video

data of the imediately prior VOBU. To decode the

video data of the VOBU, the inmmediately prior VOBU

may be used. If the VOBU at the reproduction position

is not the one at the front end of the chapter, it is

thus determned there is a possibility that the

reading of the i mediately ptior VOBU fromthe

recordi ng nedium 102 is required. [0150] For exa#fpbelross

if the AV stream has been recorded in accordance with
uddie iVRhYRAkobabhg dhectdatd deeadhty of OfRA®OIVEHU.262f the

det erm nes, based on control information, whether the
VORIBW tat-heheepepdadubtn @rsddadioni dn theli oat ek byhe tflrent

recording position information is the one at a front
enh @t 6ﬁea0§@PF¢ran?at diet drwisndstaneined thameBU sneowe

r ef.er.enced %ron1 the cell contained in the VOBU is
POSRIDdAL Y ntbRG Fhorieasting SY0BNE ohtBF M H - 1oh S THEBUYORY

eABE YR, eeBtalhe RLASSE AT ol LBt PLed e R O 08

end of theceft*th"2 60 S05P1083

(d1he;DVD- VR format is 0, a VOBU containing the video
data wused to encode the video data of the VOBU is

ar r angegk afosthatc fth@n&egﬁgd@étim pdRtasnt e NOBU-HOtone
referenced fromthe cell. The control information

atcahkafnsnt Néod et 10k dhagiteat | tige Widdterdddie o¥OBHeNodBY
referenced fromthe cell is present at the front end

cagf hagehbseB. encoded using the video data of the

immediately prior VOBU. To decode the video data of the

VOBU, the immediately prior VOBU may be used. If the VOBU

. at the reproduction position is not the one at the front end

of the chapter, it is thus determined there is a possibility

that the reading of the immediately prior VOBU from the

recording medium 102 is required.

[0150]

For example, 1f the AV stream has been recorded in
accordance with the DVD-VR format, the data reading
controller 262 determines, based on control information,
whether the VOBU at the reproduction position indicated by
the recording position information is the one at a front end
of a cell, and determines whether a VOBU not referenced from
the cell contained in the VOBU is present in the front of a

VOB containing the VOBU. If the value of the closed GOP

flag of the GOP of the VOBU at the front end of the cell in




[0151] If the VOBU at the reproduction position is at
the front- end of the cell, and the VOBU not
referenced fromthe cell is present at the front end
of the VOB containing the VOBU, there is a
possibility that the video data of the VOBU at the
reproduction position has been encoded using the

video data of the inmediately prior VOBU To decode
the video data, the video data of the i medi ately
prior VOBU may need to be &¥ed. It is thus determ ned
that there is a possibility that the readi ng of ghep1083
VOBU i nmedi ately prior to the reproduction position

tHd PUD-Re recrkd D8 oed waslp%ontailﬂ% , chde, MBU 5aet
referenced fromthe cell is needed. 0152 If the

uddBlUcatentbder epe odiddd ainpOSIft kA8 7SBNOis aatrxtahﬁgedf G@Nthe
end of the cell, or if the VOBU not referenced from
fndmg eeld cifsthet VPR eseritheatVOBe nbroné f enenadd tthenV/OBe
containing the VOBU, there is no possibility that the
c&fildeo ThgaFanBFOt hin fema tiont KenkapredirEPTMEIea ti on
the video data_of the

d d
iagiaEer o bRy b COBGPY Rer i
i.d deo, d t
-pﬁ%ﬁéﬁ% dat a, the vi (%é S &ggg b&g,!nﬂe lately prior

d6és “hot -heed T is thus determ ned

[k there is no pOSS|b|I|ty that the reading of the
VOB& i medi ately prior to the reproduction position

fronrthige vomedicng regrdandOZol oaeaded ik04B3tne
front end of the cell, and the VORU not referenced from the
cell is present at the front end of the VOB containing the
VOBU, there is a possibility that the video data of the VOBU
at the reproduction position has been encoded using the
video data of the immediately prior VOBU. To decode the
video data, the video data of the immediately prior VOBU may
need to be used. It is thus determined that there is a
possibility that the reading of the VOBU immediately prior
to the reproduction position from the recording medium 102,
namely, the VOBU not refefenced from the cell is needed.
[0152]

If the VOBU at tﬁe reproduction position is not at the
front_end of the cell, or if the VOBU not referenced from
the cell is not present at the front end of the VOB
containing the VOBU, there is no possibility that the video
data of the VOBU at the_reproduction position has been

encoded using the video data of the immediately prior VOBU.




If it is determned in step 5103 that there is a
possibility that the reading of the VOBU i mmedi ately
prior to the reproduction position is needed,
processi ng proceeds to step 5104. [0154] In step
5104, the nmediumrecorder 211 under the control of
the data reading controller 262 reads the navigation
i nformati on (NV PCK) and the provider definition
information (AR _PCK) of the VOBU at the reproduction
position fromthe recordrnglnedium 102. Mre
specifically, the data reading controller 262 S05P1083
supplies the recording position information of the
TY/@Rddile the repeodastd OtHROSIildeeNdhoat be R4 WRediately
‘recorder 211 via the signal line 216. The medi um
PrieporifiU det vadenc¢decxdwt ngledof Theidatlug emdiengined
controller 262 reads the navigation information and
thafe theaw der ngeppdsihiohity thatnaheoneafinheo/OBE FOBU
. the. reproduction ﬁgsition from the recording position

ipediRd Sy BE dPh gt reditiieRFedisEd PR BRS1BYPR Herom the,

Kol Sit] i nf ornmatj on. The nedi um recor der
r%ﬁﬁgégﬁgﬁﬁggu#h%8$égﬁIﬁ%%%ﬁ%tion i nformati on and
[Pryi der - 62 S05P1083 definition information to the

stream buffer 212 for storage. [0155] The navi gation
i nf oEnat i 08 @A evi debpdef b NidHan cHpkor gagi on
of the VOBU at the reproduction position are read

pdasdmiiheyr enat dilg rediiug b@2tpei VOBY Oi kel ieadingrobr

V PCK, A PCK, and S PCK.
to the reproduction position is needed, processing proceeds

to step S5104.
[0154])

In step 8104, the medium recorder 211 under the control
of the data reading controller 262 reads the navigation
information (NV_PCK) and the provider definition information
(ART_PCK) of the VOBU at the reproduction position from the
recording medium 102. More specifically, the data reading
controller 262 supplies the récording position information
of the VOBU at the reprcduction position to the medium

recorder 211 via the signal line 216. The medium recorder

211 under the control of the data reading controller 262

reads the navigation information and the provider definition
information of the VOBU at the reproduction position from

the recording position at the recording medium 102 specified
by the recording position information. The medium recorder

211 supplies the read navigation information and provider




[0156] The information retriever 263 retrieves the
navigation information and the provider definition
informati on of the VOBU at the reproduction position
fromthe stream buffer 212 via the signal line 217,
and stores the navigation information and the

provi der definition information of the VOBU at the
reproduction position on the RAM 243. [0157] As shown
in Fig. 15, in step 5104, the streambuffer 212 is
transitioned froma state-Ataving nothing stored to

a state B where the navigation informati on and t hgosp1083
provider definition information of the VOBU at the

ddeRieduat i ARorROSidd A AR $hoked- bﬁﬁééﬁlzlz! ffctxh%té\llage
streamis recorded in accordance with the

[dimsat, RDI_PCK is read fromthe recording ned|un1102
in step 5104, and is then stored onto the stream
buf fbe 249¥iganibrt hefRANME248n £0d 5 e -prEdid8@5R&EG881it ton
step 5105, the data reading controller 262 determ nes
ingearréiophet r’élaédu\f%Btbfatt kési rrPYPARetioprasitioBUarEs
needed. flca , the data reading controller

TO562 FBF‘eF ACESEHERAIMESE U8 LOREDET o5 P (P neagiaAder
v.tpi&?{ %gnlﬁkﬁqﬂ(g%heldlnthe provider definition
-+ nfor OBU at the reproduction position.
dhfsghhe cl osed GOP . :

The information retriever 263 retrieves the navigation
information and the provider definition information.of the
vbBU at the reproduction position from the stream buffer 212
via the signal line 217, and stores the navigation
information and the provider definition information of the
VOBU at the reproduction position on the RAM 243.

[0157]
| As shown in Fig. 15, in step 'S104, the gtream buffer

212 is transitioned from a state A having nothing stored to
a state B where the navigation information and the provider

definition information of the VOBU at the reproduction
position are stored.
[0158]

If the AV stream is recorded in accordance with the
DVD-VR format, RDI_PCK is read from the recording medium 102
-in step 3104, and.is then stored onto the stream buffer 212
and the RAM 243.

[0159]




flag is off and the broken Iink flag is off, the video
~data of the imedi-ately prior VOBU needs to be used
to decode the video data of the VOBU at the
reproduction position. If it is determned that the
reading of the imrediately prior VOBU is needed, and
processi ng proceeds to step 5106. [0160] In step
5106, the mediumrecorder 211 under the control of
the data reading controller 262 reads the navigation
information and the provide$3definition information of
the VOBU immediately prior to the reproduction S05pP1083
position in the same process as in step 5104. The

nmeditamst 8605985, 2dHe WRERN rebRen§0RbAO o Ofeat PR 2dat @

readi ng controller 262 supplies the read navigation
dérdarimetsi @heahdr pthy i cerdidef iofi theniminsdO4ely grilce VOBU

the stream buffer 212, and overwites the read
imandeged.onMpreospat i Divald pitoei detadedading arontroller

i nformation at_ the reproduction position stored on the

- 263 rARrsurear theovabiesad g6, cTRPOBgROP h pravdesse
t he treambuffer 212 is transitioned fromthe state,
biighen BiEE T18Y! hla 5 i mepuR et paS ] A (etkibtion
i nf.qr i.on, a 64 _ SO5P1083 provjder definitio
of T TBEDoRC oF R nao RGBS dBaPREbF Jompr 1 b1 Tt (lgeed CoF
FIRPHRABEE 9P PERE thAk A 9 19k0kedy (01644 TNE vigeo data

!nfornat!on retrlever 263 retr!eyes t e naV|gat|on
of Hher ARthkana 88ty PFeMdeioptehirili 09 boftdmtdOReebathehe

VOBU imediately prior to the reproduction position
vifdeomdthe of the VOBU at the reproduction position. If it
is determined that the reading of the immediately prior VOBU
ié needed, and processing proceeds to step S106.

_ t0160]

In step 8106, the medium recorder 211 under the control
of the data reading controller 262 reads the navigation
information and the provider definition information of the
VOBU immediately prior to the reproduction position in the
same process as in step 5104. The medium recorder 211 under
the control of the data reading controller 262 supplies the
read navigation information and provider definition
information to the stream buffer 212, and 6verwrites the
read navigation information and provider definition
information at the reproduction position stored on the
stream buffer 212 for storage. Through this process, the

- stream buffer 212 is transitioned from the state B of Fig.

15 to a state D where the navigation information and




stream buffer 212 via the signal line 217 and stores
the navigation information and provider definition
information of the VOBU imediately prior to the
reproduction position onto the RAM 243. [0162] In
step S107, the nediumrecorder 211 reads under the
control of the data reading controller 262 reads the
data streamof the VOBU i mediately prior to the
reproduction position fromthe recordi ng medi um 102.
More specifically, the dat@4reading controller 262
controls the nmediumrecorder 211 based on the cofDEBL0O83
informati on and the navigation information, thereby
poatisidy ddid niedbdm hesafderon’ bE taer 088y {hfedaitly
" streamin succession to the provider definition
P idoramtthen reprofiec VOBU pomiediont elry ptooedt o t he
reproduction position (V PCK, A PCK, and S PCK) from
[§¥] recordi ng medi um 102 and causi ng the stream
buff%r 212 to store the read data stream Through =
t hi $7Fr QBESEMAtH XQTTE&TEBuRFér rouDiedey (thsspavdaabion

. the state D of Fig, _.15 to a,state E wh h
S PRT B it 95 O a8 18 %Eﬁ‘b%’s%?ogfsité“@? vozu
~havirgation T Lon’ o provi
B R R R e

st vurrak! 288t & Hfcddh e VaRY hARBIL a4 edyg Mdd¥ed @nkhe
reproduction position is stored. [0163] 1In step

nabAiQBt ibhe i pFr oewssSOin 24K peih-GHBE HBEinition information

of the VOBU immediately prior to the reproduction position

onto the RAM 243.

[0162]

In step 5107, the medium recorder 211 reads under the
control of the data readiﬁg controller 262 reads the data_
stream of the VOBU immediately prior to the reproduction
position from the recording medium 102. More specifically,
the data reading controller 262 controls the medium recorder
211 based on the control information and the navigation
informatioﬁ, thereb? causing the medium recorder 211 to read
the data stream in succession to the provider definition
information of the VOBU immediately prior to the
reproduction posgition (V_PCK, A PCK, and S_PCK) from the
recording medium 102 and causing the stream buffer 212 to
store the read data stream. Through this process, the
stream buffer 212 is transitioned from the state D of Fig.

15 to a state E where the navigation information, the:



reproduction process of the VOBU i mediately prior to
the reproduction position. Mre specifically, the
~denul tiplexer 231 under the control of the out put
signal generation controller 272 retrieves the
i mredi ately prior VOBU stored on the stream buffer
212, denultiplexes the data streamof the retrieved
VOBU into the video stream and the audio stream
supplies the video streamto the video decoder 232,
and the supplies audio stre@mto the audi o decoder
233. [0164] The video decoder 232 under the contsobP1083
of the output signal generation controller 272
pESELas delfensupphi edf a0 orSt @AM haNda 84 PP+ & ¥ the
decoded video streamto the output signal controller
Va4 inffeeliatdily pgetodero 232 urgendubeiotnopbsiolicf, thamely,
out put signal generation controller 272 decodes the
aklplstice @fatitieoVEBY etimmentich tmippbirésrt he dee odgurodaudiion
streamto the output signal controller 214. The
PR difgfi&PT€Bntrol | er 214 under the control of the
t Lg%ut controller 273 perfornms a control process not
Y utput the video signal and the audio signal to
t he -qut.side re.- ' P1083. speci fically, video
andlgugﬁégb%%gg'gﬁmﬁﬁgoﬁggg Feg%%d§g¥ e s T diately
rdfiFucYOBY BrEcogd tder i %B%y%meaigeéloytgﬂgr 0 £l
external display. [0165] The VOBU, read by the _
refeBdulcitpbaxpds 28{on | MRl i fRELADIy | R &emultiplexer

reproduction position is deleted fromthe
231 under the control of the output signal generation
controller 272 retrieves the immediately prior VOBU stored
on the stream buffer 212, demultiplexes the data stream of
the retrieved VOBU intc the video stream and the audio
stream, supplies the video stream to the video decoder 232,
and the supplies audioc stream to the audio decoder 233.
[0164]

The video decoder 232 under the control of the output
signal generatioh controller 272 decodes the éupplied video
stream, and supplies the decoded video stream to the output
signal controller 214. The audio decoder 233 under the
control of the output signal generation controller 272
decodes the supplied audio stream and supplies the decoded
audlo stream to the output signal controlier 214. The
output signal controller 214 under the control of the output

controller 273 performs a control process not to output the

video signal and the audio signal to the outside. More




stream buffer 212. The stream buffer 212 is
transitioned fromthe state E of Fig. 15 to the state
A. Processing proceeds to step S109. [0166] If it is
determned in step S103 that there is no possibility
that the reading of the VOBU i mediately prior to the
reproduction position is needed, processing proceeds
to step S109 with steps S104 through 5108 skipped. The
readi ng of and the reproduction process of the VOBU
i mredi ately prior to the re§f oduction position are not |
performed. [0167] |In step 5109, the navigation S05pP1083 |
i nformati on and provider definition information of 5
spdte OBU19, {hged eRR@UCI i PDasRaSbhi PRe H® S18aG%nf LM he
the recording nmedium 102 in the sanme way as in step
i@ ataig pheor SYORER N rdiehstr aappbafé®ron 2 andput
the RAM 243. Through this process, the stream buffer
Lt ER iexterandi dismbayfromthe state A of Fig. 15 to
the state B. Processing proceeds to step 5110. - 67
[BF5P1083 [0168] If it is determined in step 5110 that

ﬁQSFéaa}‘?{Jﬁ%h s B e SSRGH Eel r?b%céﬁw@%ﬂgately

O(%‘C %%d %h% Or%é)ﬁ@duc]tlloo Wposi%etlgg;jg ﬁ% 6]O?tehc¥] gfux%tnh 2}109
st%%FnOQHEEEPnzﬂ oceff Qe lh WOBELL MRl Al el R Qbnt8

from the state E of Fig. 15 to the state A. Processing

proceeds to step S8109.

[0166]

If it is determined in step $103 that there is no
possibility that the reading of the VOBU immediately prior
to the reproduction position is needed, processing proceeds
to step S109 with steps S104 through $108 skipped. The

reading of and the reproduction process of the VOBU

immediately prior to the reproduction position are not
performed.
f0167]

In step 5109; the navigation information and provider
definition information of the VOBU at the reproduction
position are read from the recording medium 102 in the same
way as in step 8104, and then stored on the stream buffer
212 and the RAM 243. Through this process, the stream
buffer 212 is transitioned from the state A of Fig. 15 to

the state B. Processing proceeds to step 5110.



the reproduction position is not perfornmed. [0169] In
step 5110, the franme counter nmanager 275 updates the
reproduction franme counter and the read frame counter.
More specifically, the frame counter manager 275 adds
to the count of the reproduction franme counter the
nunmber of reproduction franmes recorded in the
provi der definition information of the VOBU at the
reproduction position, adds to the count of the read
frame counter the nunber ofé'teal frames recorded in
the provider definition information of the VOBU &05rP1083
the reproduction position, and stores the counts of
fdles]r eproducti on frame counter and the count of the
read frane counter onto the RAM 143. The frane
coudfeit mamaderernifiedcans esep hel RAMIZA3 tthe stadéng hef
range of the counter of the reproduction frane
theo VivEEr iamgdiaketoptiar ¢ the rempdodiiemmn gmgitérn is
assigned to the vjdeo data contained in the VOBU at
noth BePaaflo dHEPF RS R IREGRIPOEP0P LRI IR Wi RERA S106

duci t th i - 68.. SO05P108
e 0T PR TR S RERETOPOTHE” o R FRET TR BR
e | : .
cHe? tbpE8aubE PO ARG L0 hOPvER Mnbladdiery prier £o

cHef reBecGeP: i SRNSEH NG dnhe sPheEessr F&FAdE, counter (read
frame counter) with the video decoder 232, and

[oswppl yi ng the process frame counter fromthe video
decoder 232 to the processor 241 via the signal line
218In step 5110, the frame counter manager 275 updates the

reproduction frame counter and the read frame counter. More

specifically, the frame counter manager 275 adds to the
count of the reproduction frame counter the number of
reproduction frames recorded in the provider definition
information of the VOBU at the reproduction position, adds
to the count of the read frame counter the number of real
frames recorded in the provider definition information of
the VOBU at the reproduction position, and stores the counts
of the reproduction frame counter and the count of the read
frame counter onto the RAM 143. The frame counter manager

275 causes the RAM 243 to store the range of the counter of

the reproduction frame counter and the counter of the read

frame counter assigned to the video data éontained in the

VOBU at the reproduction position.

[0170]

Unlike the known reproducing apparatus, the reproducing




‘Wth a S|nple process, the reproduction frame counter
and the read frane counter are managed. [0171] * In
step 5111, the signal corrector 274 checks to see if
there is any change in the scanni ng nethod
(progressive frame flag) of the video data between
the VOBU at the reproduction position and the
(currently reproduced) VOBU imediately prior to the
reproducti on position, based on the progressive franme
i nformation contained in t+h&s provider definition
information. [0172] |In step 5112, the signal S05P1083
corrector 274 determ nes, based on the results of the

aﬂﬁgﬂﬁﬂﬂsnék'eﬂe'éhﬁﬁdﬁhéﬂﬂ|of thebbgéeﬂ@euﬁﬁﬁﬁﬁbagls free

met hod of the video data is changed fromt

f{uicaaRULY ¢ i 8P Otk crihin tVABU themedhab @byt it Q‘Ira'h@ cblfiter
reproduction position. If it is determ ned that the

frpahiengepebtocdt oin tthiney iofe aheatar hasacdwinge ct,he process
processing proceeds to step 5113. [0173]
froesPre83ters §redr Sirpde deunsegharitrika t\@rdeZV fecoder

conmands the  output signal controller 214 to change
2%?hea§5aﬁﬁpﬂbyh%ﬁrﬁﬁf PIW5P§SSEE6WF|%%ngﬁrtﬁﬁmeﬁpﬁuVldeo
t he oL ut, si

AR oPPer B 1S I ARE e AR PiRetA o ot 1é56nE 281
wlttﬁae rs%gﬁggﬁws%gg AR eC QURL B, 0L 1 S8 LI AR b WML G
he scanhin od is c ged, and Infornmation
the read frame counter are managed.
[01711
| In step S111, the signal corrector 274 checks to see if
there ig any change in the scanning method (progressive
frame flag) of the video data between the VOBU at the
reproduction position and the {currently reproduced) VOBU
immediately prior to the reproduction position, based on the
progressive frame information contained in the provider
definition information.:
{01721
In step S112, the signal corrector 274 determines,
based on the results of the deﬁermination in step S111,
whether the scanning method of the video data is changed
from the (currently reproduced) VOBU immediately prior to
the reproduction position. If it is determined that the
scanning method of the video data has changed, processing

proceeds to stép 5113,

[0173]-




i ndi cative of the scanning nethod of that frane
(scanning nethod nodification informtion). :
Processing proceeds to step 5114. [0174] If it is
determined in step 5112 that the scanning nethod of
the video data is not changed, processing proceeds to
step 5114 with step 5113 skipped. [0175] |In step
5114, the remmining data streamof the VOBU at the
reproduction position is read fromthe recording
medium 102 in the same wayes in step 5107, and then
stored on the streambuffer 212. Through this S05P1083
process, the streambuffer 212 is transitioned from

the1st 8t€p Bs0f3 Fitthe k3ghait Berséat & LnrRathhe the
- navigation information, the provider definition
outrfudr mapheh aouttdiEl elatod 4sttceahtmafet tiee \EBlirdingt method.
reproduction position, nanely, all data of the VOBU at
Manee speepf ddatiy ortlppsiuticont consrotbelr T8 ABjppliesst &p
5115, the processor 241 perfornms the - 70 _SQ5P1083
thee FUGBUEL BoTPBY T It &tth @ 1YOBLR at e hel 9y ddiet oA

ition, i ficall he d [ tipl 31
o3 beTog Bhe PR ALY bl Sem PO B o
LI th d t,
w898 L8| Rl AR g e, LI o OAELLe"

irdardkt B! 8Keshd e 81HiedMndahag 0b s e 68dineV@BH LA Ry
the video stream and the audio stream supplies

method modification information}. Processing proceeds to

step S5114.

[0174]

If it is determined in step S$112 that the scanning
method of the video‘data i8 not changed, processing proceeds
to step 5114 with step 5113 skipped.

[0175] |

In step 5114, the remaining data stream of the VOBU at
the reprodﬁction position is read from the recording medium
102 in the same way as in step S107, and then stored on the
stream buffer 212. Through this process, the stream buffer
212 is transitioned from the state B of Fig. 13 to the state
c wheré the navigation information, the provider definition
information aﬁd the data stream of the VOBU at the
reproduction position, namely, all data of the VOBU at the
reproduction position is stored.

[0176]

In step S115, the processor 241 performs the




the video streamto the video decoder 232, and
supplies the audio streamto the audi o decoder 233.

- [0177] The video decoder 232 under the control of the

- output signal generation controller 272 decodes the
video stream and supplies the decoded video stream
to the output signal controller 214. The audi o
decoder 233 under the control of the output signa
generation controller 272 decodes the audio stream
and supplies the decoded auth o streamto the out put
signal controller 214. As necessary, the video S05P1083
decoder 232 decode the video data of the VOBU at the

rdRRdHcbhopreesst i & disd N@RuhatVtHeordgtad it idie
i mredi ately prior VOBU retrieved in step 5108. [0178]
PORhies igmt. puMosiegapec thitaldl, erth2l deuntieipl dree € ARY aindef
the out put controller 273 outputs the video signal and
theheongg@iloosi ghal owtepuin sdenednaendirapiay eentdaldleay 232
vi deo_based_ on the video signal and to output'an
TEATS $PBaYEEYoREt Hee AR RICGRER. PosTYiomosorsss oro £16)
If th annj t hod .madi fi cation_informtio
St TURTER &2y EHG LRSS, ple SFTET G ) Fop Tead
. r ts: ' ign .t h j.deo si I
VB! T8 LR 91 h0F S SLA e Mo i s 12k

tHUkRdbo 30deoMt itehd RA aeeorkested Yisleo R p1tiast BRe
external display. Mre .

audio stream to the audio decoder 233.
- [0177]

" The video decoder 232 under_the control of the output
signal genération controller 272 decodes the video stream,
and supplies the decoded video stream to the oﬁtput signal
controller 214. - The audio decoder 233 under the control of
ﬁhe output signal generation controller 272 decodes the
audio stream, and supplies the decoded audio stream to the
output signal controller 214. As necéssary, the video
decoder 232 decode the video data of the VOBU at the
reproduction pOsitién using the wvideo data of the
immediately prior VOBU retrieved 1n step S108.

“[0178]

The output signal controller 214 under the control of
the output controller 273 outputs the video signai and the
audio signal to an external display to display a video based
on the video signal and té output "an audib based on the

audio signai.




specifically, if the scanning nethod is changed from

the progressive nethod to the interlace nethod in the

m ddl e of slow reproduction, the outputting of the

field interpolated video signal having the upper

field and the lower field synthesized therewithin

starts in synchronization with the swtching of the

frame of the output video signal to the interlace

met hod. Conversely, if the scanning method is changed

fromthe interlace nethod-toLthe progressive nethod,

the field interpolation process perforned on the sos5p1083
- output video signal is stopped in synchronization

(i) the switching of the frame of the output video

signal to the progressive nethod, and the video -

si gn&l the suaMMHnASmdthod MBABR)cStN6E il racaRaBhngs

nmet hod of the video data can be |earned before the
refediodidng nostehesvi e st regamputt bégnsi toht gl lefr the

field interpolation to be perfornmed on the video
cafinpeds ither @ifapl yigerl ofhepd the vhéegappondhrewiaghehérame

scanni ng nmethod of the frame of the output video

widity f2e Fganghpg Reiod chAnasespEo8YtPeEeRRd AW FHkEpLPe
Csi n I_cogtrgller %ﬁﬁ¥yg$9tes t he gu%fut frame _counter
By ationg L6601 RS S RESERPRONt AT FrEme
FRABFE BEPE e Ratholes il e, o
'pﬂd@%essive method to the interlace method in the middle of
‘slow reproduction, the outputting of the field interpolated
video signal having the upper field and the lower field
synthesized therewithin starts in synchronization with the
switching of the frame of the output video signal to the
interlace method. Conversely, 1f the scanning method is
changed from the interlace method to the progressive method,
the field interpolation process performed on the output
video signal is stopped in synchronization with the
switching of the fraﬁe of the ocutput video signal to the
progressive method, and the video signal is output as is.
[0180]

Since the scanning method of the video data can be
learned before the deceding of the video stream, the
switching of the field interpolation to be performed on the
video signal is reliably performed at the same time as the
scanning method of the frame of the output video signal is

‘switched.




demul tiplexer 231 is deleted fromthe stream buffer
212 and the nmediumrecorder 211 is transitioned from
the state Cof Fig. 15 to the state A [0183] In
step 5116, the reproduction position setter 271
det erm nes whether a conmmand to nodify the
reproduction position has been issued. Mire
specifically, the reproduction position setter 271
determ nes that a command to nodify the reproduction
position has been issued +f7ahe user specifies a
chapter to be reproduced to nodify the reproductgosp1083
position using the input and output interface 244 and
(ghen i f the reproduction position nodification signal
1s supplied fromthe input and output interface 244
to trhe eepp@tusidran ResikkboleseliLruptibked ankheubpat
245, if the reproduction position nodification signa
frasgnen@ounseppby edlddimie tHeepihedeoiihonoposhd | dirreeitt entpdt
determnes the command to nodify the reproduction
frsowi cioonthasthotnbemy dfsSuedes| L the soutatdr vildeg -
that the command to nodify the reproduction position
[H8LInot been issued, processing - 73 S05P1083

IR AL ook L A 580
déﬁﬂi%ﬁﬂﬂgk%?32993£§'d%;%%%&g?goHoEﬁQ:%éggéﬁ b%ffer23i2 and

Speci !ca the re ! |_on_ posi |on set _er
tk%ggnr%?i&gﬂ)e§%§&§dé@w1d'i@g tRASkY | PBndd e RHUGe QRate ¢ of
- Fig. 15 to the state A.

[0183]

In step Sl1ll1l6, the reproduction position setter 271

determines whether a command to modify the reproduction
position has been issued. More sgpecifically, the

repreduction position setter 271 determines that a command

to modify the reproduction position has been issued if the

user specifies a chapter to be reproduced to modify the

feproduction position using the input and output interface
244 and then if the reproduction position modification
signal is supplied from the input and output interface 244
to the ;eproduction position setter 271 via the bus 245. If
the reproduction position modification signal is not
supplied, the reproduction position setter 271 determines
the command to modify the reproduction position has not been
iésued. If it is determined that the command to modify the

reproduction position has not been issued, processing



the VOBU to be reproduced next, based on the
managenent “information, and supplies the data reading
controller 262 wth the recording position

i nformati on of the VOBU to be reproduced next. [0185]
Returning to step 5103, the above-described process
steps are repeated. If the AV streamis recorded in
accordance with the DVD-Video format, the video
‘decoder 232 is already supplied with the video data
of the VOBU inmmediately $prior-to the reproduction
position in step 5115. From a second cycle on i nssfeps3
5103, even if the VOBU at the reproduction position

piotdiQls B g@gpfgppf end of the chapter, it is
determ ned that there is no possibility that the

[o1zadi ng of the VOBU imediately prior to the
reproduction position is needed. Processing proceeds
to Shept&l 09 M t fthestrepsoBiOdi¢mrmuggit ist08eskieppadl
(55186] If the AV streamis recorded in accordance
arigephéhe DUEPTRlY@rinm Poshélsanky dete ittt oMore

prqocess._as in the - 74 S05P1083 first cycle is
Pﬁ&ﬂffc}?ﬁéﬁyr ntR% elbegrft?@qtﬁ%eogé%% Shfdess @Hs‘tequent

87 t d 5116 th
aeHEE B O eC%ddﬁ%'Pf’%é e ek 2o endd)
tkﬁe%Bbsﬁﬁege L 0 neé;%t uf)&éecﬁ oorv?ttq‘fé %fla%:!a_gtefﬁent

repeat the above-descri bed process
information, and supplies the data reading controller 262

with the recording position information of the VOBU to be
reproduced next.
[0185]

Returning to step 5103, the above-described process
steps are repeated. If the AV stream is recorded in
accordance with the DVD-Video format, the video decoder 232
is already supplied with the video data of the VOBU
immediately prior to the reproduction position in step S5115.
From a second cycle on.in step 8103, even if the VOBU at the
reproduction position is not in the front end of.the chapter,
it is determined that there is no possibility that the
reading of the VOBU immediately prior to the reproduction
position is needed. Processing proceeds to step S1092 with
| steps Slo4tthrough 5108 skipped.

[0186]
If the AV stream is recorded in accordance with the

DVD-VR format, the same determination process as in the




steps. If the reproduction position has been nodified,
time required fromthe issue of the command to nodify
the reproduction position to the start of the
di spl aying of the video at the commanded reproduction
position is shortened in the sanme manner as in the
reproduction start process. This is because the
readi ng and the reproduction process of the
i medi ately prior VOBU in steps 5106 through 5108 are
ski pped when the VOBU at thédreproduction position,
the nodification of which is requested, needs noS05P1083
reference to the VOBU at the reproduction position.
£ 115488l c1Ehe sppevisafedlef Ritldor108f oh Mk csdBlpted to
the video data contained in the video stream .
suhddagueiexegceiiaso the AV streamis easily retrieved
bef ore the decoding of the video stream [0189]
[BeF7dre the decoding of the VOBU at the reproduction
position, whether the video data of the VOBU at the
r epFSdaEt %%ndwnﬁn@ﬁi d&nSheP detbbichat tHheucongrRg Ene

SO5P1083 data . of t OBU i pmedi at el
mefitS: cPg ERRTPdsT otk B 5Bs PEPoREPR TR Raeessing
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Ion recor pr OVI 1on
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the VOBU at the reproduction position can

re.dﬁﬁ@édd frvht bRt i i Bt RBeVERRalAt 8o AlodiTe, Y@U
i mredi ately prior
reproduction position to the start of the displaying of the

- video at the commanded reproduction position is shortened in

- the same manner as in the reproduction start process. This

is because the reading and the reproduction process of the
immediately prior VOBU in steps S106 through $108 are
skipped when the VOBU at the reproduction position, the
modification of which is requested, needs no reference to
the VOBU at the reproduction position.

[0188]

The provider definition information related to the
video data contained in the video stream multiplexed into
the AV stream is easily retrieved before the decoding of the
video stream.

[0189]

Before the decoding of the VOBU at the reproduction

position;'whether the video data of the VOBU at the

reproduction position can be deccded without using the video




to the reproduction position, the reading and the
reproduction process of the VOBU i medi ately prior to
the reproduction position are skipped. In this way,
time required to display the video is shortened
during the reproduction start process or the
- reproduction position nodification process. The video
i's thus quickly displayed. [0190] Since the video
data (frame) with the scanning nethod thereof changed
is identified based on the T8 ogressive frane
i nformati on recorded on the provider definition S05P1083
informati on before the decoding of the video stream

adthe SOEheCybEN 1 RfasRs19f ke rvideensi falodiRtion
reliably swtched in synchronization wth the change

po¥itiRe Seanstagnimidah=ld chhehei deosé@t@r Mifermation

specifically, if the command to change the scanning
ametthed bragehebimk soufedmatienf rebdriad espaltst ipgpevidan

be reliably started at the video on which the change
deffinifthenséaharmyt st -hod f $ti Aseddearnined thedyithe vhdeo

videa is grevented fron1being_disarrayed at the
datf CEhhE BPEY HEE eamsPrGaRELhBR, Pafit 13t &g Peadgcpged

view. - 76 %?5P1Q§§h%9191% {th I ipl e .process, |,
U B SRR N T QuREe PanEOT e P P eDE oT
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nmodi fication process to be performed by the
rep?RURdH bR BRRA AIS 2R vbBudeskehOk1y prior to the
reproduction position are skipped. In this way, time
required to display the video is shortened during the
reproduction start process or the reproduction position
modification process. The video is thus quickly displayed.
' [0190] |

Since the video data (frame) with the scanning method

therecf changed is identified based on the progressive frame
information recorded on the provider definition information
before the decoding of the video stream, the correction
process of the video signal is reliably switched in
synchronization with the change of the scanning method of
the video data. More specifically, if the command to change
the scanning method has been igsued, the field interpolation
can be reliably started at the video on which the change of
the scanning method is intended. &As a result, the video is

prevented from being disarrayed at the switching of the

scanning method, and becomes easy to view.




below with reference to flowharts of Figs. 16 and 17.
This process is initiated when a user enters a
nodi fication command of nodifying the reproduction
speed in the currently reproduced AV stream by
operating the input and output interface 244 and a
reproduction speed nodification signal is supplied
fromthe input and output interface 244 to the
reproduction position setter 271 via the bus 245.
[0193] In step S151, the-raproduction position setter
271 determ nes whether the user has issued a -805P1083
- reproduction command to reproduce the | picture. If
[dihA jr eproduction speed instructed by the user is
found to be the reproduction speed of the I picture

r epw@gHCs | Simdlas ed-cedskhethe eps dtArS@Feefle counter
nodi fication signal, the reproduction position setter
ardl/ theetread fiesnéd haturitteer eewmandagedr epr oduce the |

pi cture has been issued, and then proceeds to step
[03P332. [0194] In step S152, the reproduction position

setter 271 - 77 , SO5P1083 determ nes whether the |

plc?ﬁ?er¢EFQﬂqu%ﬂﬂ ?PP@BrEHQ%E&Fat#qn|H¥°F§SaeF@rﬁ?ned

is currentl repr oduce

oelmed g Fhe i et g Cassadpsa.
bé%%%ngﬁEhefefégﬁﬂgg“ﬂJQﬂ.g%ﬂagéstgf %h 3 q#?%@§]17 This

Speed, processing proceeds to step
process is initiated when a user enters a modification

‘command of modifying the reproduction speed in the currently
reproduced AV stream by operating the input and output
interface 244 and a reprcduction speed modification signal
is supplied from the input and ocutput interface 244 to the
reproduction posiﬁion setter 271 via the bus 245.

[0193]

In step S151, the reproduction peosition setter 271
determines whether the user has issued a reproduction
command to reproduce the I picture. If the reproduction
speed instructed by the user is found to be the reproduétion
spéed of the I picture reproduction based on the
reproduction speed modification signal, the reproduction
position setter 271 determines that the command to reproduce
the I picture has been issued, and then proceeds to step
5152.

[0194]

In step 8152, the reproduction position setter 271




In step S153, the reproduction position setter 271
determ nes based on the reproduction speed

nodi fication information that a nodification command
to nodify the direction of reproduction of the AV

stream has been issued. |If it is determned that the
nmodi fication conmand to nodify the reproduction
di rection has been issued, in other words, if the

reproduction direction is changed froma forward
direction (a future direction4n tinme axis of the AV
strean) to a reverse direction (a past directionspspros3
the tine axis of the AV strean) or vise versa,

ARV 4nBEAEEOMS, 10 AR SHa%eubDIREly Jdoddarlta.

determned in step S152 that a rame reproduction

If SitCUlsr @BtkympRed of i, tHen TObhetuver ds, chdrddiay |
pi cture reproduction resunmes subsequent to the

raepdoded, i 0n speed wadid,i cddel anpt BrSHES emst Aedrodinlked
current all-franme reproduction, processing proceeds
cand- iguepsiysaven aften dfieSredifkirppedn ¢DIYR repZoguction
SBP1083 I n step S154, the reproduction position
SRESGy e PTO785 S HRY HFATREES 1€ PEFPOoALER: on order within
he VOBU of the video data of the currently displayed
[Qﬁ%%o (hereinafter referred to as display video VOBU

rep&ﬁdgf%écﬁhégf*?ﬁk'rggggggggggéfﬂé:Jéﬁ%n.%@%ter 271

r eproducti on position retrieves

dég:%g:ﬁlt&grggi BAs£&US X e oaaURE ofT sh e WERYL LEABR
information that-a modification command to modify the
'directién of reproduction of the AV stream has been lssued.
If it is determined that the modification command to modify
the reproduction direction has been issued, in other words,
if the reproduction direction is changed from a forward
direction {(a future direction in time axis of the AV stream)
to a reverse direction {(a past direction in the time axis of
the AV stream) or vise versa, processing proceeds to step
S154.

[0196]

If it is determined in step S152 that all-frame
reproduction is.currently performed, in other words, if the
I picture reproduction resumes subsequent to the
reproduction speed modification in succession to the current
all-frame reproducticn, procéssing proceeds to step 5154 |

with step S153 skipped.

[0197]




fromthe output signal controller 214 via the signa
line 219. The reproduction position setter 271
deternmines the display video VOBU reproduction order
based on the information regarding the count of the
reproduction frane counter assigned to each VOBU and
stored on the RAM 243. [0198] In step 5155, the
reproduction position setter 271 determ nes based on
the reproduction speed nodification signal whether
~the reproduction direction gommanded by the wuser is
forward or reverse. If it is determned that the sospi083
reproduction direction is forward, processing proceeds
to 15l 8peplotn, [ RO opkBaBleRoR1E0 1 LN, IeREadugh on
position Setter 271 a8t er m nes ether an 1 pi cture

ddte e de@PradueefréSud 5L Hrdel WRBNEHT F8AYOBY of the
reproduced VOBU subsequent to the currently displayed

videteaadat a@f( thet derfaritine dlispraltanvifed hthdidiRafter
axis). Wth reference to Figs. 13 and 14, the '

refarngst itonasi af ephay iviean ¥OBWe rppovddetr igefdmderi)on More
i nformation of the - 79 SO6P1083 currently reproduced

sSpABT 1524 1xt oFBE FRPIMBI AR 2951 BAGRISe Y 17 virgéaieves

, VOBU reproduction order determ_ned in step S154 and
InHpETe Bt E?gaﬂf@b‘?% ISSHTGr @& TR OFrRIG drf aMEc GPHBEST

féd% t% eoB£§M£d§{?§§¥i4859f§11£ f%&g&tiéﬂkhélgiﬁ$a1 line

L
reproduction position setter 271 def € nithes Wt her “&n

2ﬂ9.pi%E%f§e590@§ctféﬂﬂﬂagﬂﬁi%nsHQ%@QPG£$1t&E%é@ﬁ@%%sdéhé

of the currently
display wvideo VOBU reproduction order based on the

- information regarding the count of the reproduction frame
© counter assigned to eéch VOBU and stored on the RAM 243.
[0198] |

In step 5155, the reproduction position setter 271
determines based on the reproduction speed modification
signal whether the reproduction direction commanded by the
user is forward or reverse. If it is determined that the
reproduction direction is forward, processing proceeds to
step S156.

[0199]

In step S156, the reproduction position setter 271 -
determines whether an I picture to be reproduced ig present
in the.curfently reproduced VOBU subsequent to the currently
displéyed video data {(in the future direction in the time

axis). With reference té Figs. 13 and 14, the navigation

information and the provider definition information of the




di spl ayed video is present in the currently reproduced
VOBU. If it is determined that an | picture to be
reproduced subsequent the video data of the currently
di spl ayed video is present in the currently
reproduced VOBU, processing proceeds to step S157.
[0200] In step S157, the nmediumrecorder 211 under
the control of the data reading controller 262 reads
the I picture of the currently reproduced VOBU, and
stores the read | picture- ont0 the stream buffer 212.
More specifically, information regarding the S05P1083
recordi ng position of the |I picture contained in each

ﬁé@%ﬂtl ¢Q E@&H@Qd'\?bétheax@\é't%%lioﬂn' PLOTHAM 1201 Of paged
the VOBU. Based on the navigation informtion, the

oladte vi€adi NQRU KB dd18It 126 ceaBtkr aéﬁefrhienémch Mtep S154
recorder 211, thereby reading only the I picture of

arichecheurlr pittyre regrodiced oviOBYderotm Edemateigor diengprded in
medi um 102, and storing the read | picture onto the

thg rféf@fﬁl@@rf 8efondtign dedpgimag ionhehhererpeaiiiatd ost ep
S163. 0201% 80 _SBP1083 If it is deternmined in

P%%léﬁoélléétF at2'hb JeiSTtimes #hether r@prodiicdyre to be

Lsubse L.LQ thetyH§59 d ta f the_c renthy

e RarE e uh bt nSpRe Ghr v En Y FESduced

dl\ég%ge,edp(f@ggssu@pf&%tprg gggs thréﬁ@fl%%%%odh%%om
ep 5158, n step 51

If it is determined that an I picture to be reproduced

subsequent the video data of the currently displayed video

is present in the currently reproduced VOBU, processing

proceeds to step 5157.

[0200]

In step 5157, the medium recorder 211 under the control
of the data reading controller 262 reads the I picture of
the currently reproduced VOBU, and storés the read I picture
onto the stream buffer 212. More specifically, information
regarding the recording position of the I picture contained
in each VOBU is contained in the navigation information of
the VOBU. Based on the navigation information, the data
'1readihg-controller 262 controls the medium recorder 211,
thereby reading only the T picture of the currently
reproduced VOBU from the recording medium 102, and storing
the read I pictufe ontb the stream buffer 212. Processing

then proceeds to step S§163.

t02011




navi gation information and the provider definition
information of the VOBU to be reproduced subsequent to
the currently reproduced VOBU are read fromthe
recordi ng medirum 102, and then stored onto the stream
buffer 212 and the RAM 243. [0203] In step S159, as
in step 5157, the | picture of the VOBU to be
reproduced next is read fromthe recordi ng medi um

102, and then stored onto the stream buffer 212.
Processing then proceeds-tan step 5163. [0204] If it
is determned in step 5155 that the reproduction so5p1083
direction is reverse, processing proceeds to step

5169:6 i£ O@Qe%gr;ﬁ e ni'ﬁhgtgiézgi% EHaq:tenggBicath:%et?

reproduction o efermned Tn step 5154, “an

bePir@pbaubear Odbeddiiht Hdehel HiaEABEAON JEaHAR Bty
the provider definition information, the reproduction

dipgdialiednvieésd efs Jeddatterin rRs barséeplp ek fieickdr vapu,
| picture to be reproduced prior to - 81 505P1083 the

prspeseantytes pprayeskdd deo sitsppfésént in the currently
reproduced VOBU. If it is deternmined that an | picture

[%292]pe reproduced prior to the currently displayed

viideo is present in the currently reproduced VOBU,
pr otBsEr Yy S pifoc st GEPept LAt ﬁ’@goé]l the

navigation information and the provider definition
information of the VOBU to be reproduced subsequent to the
~currently reproduced VOBU are read from the recording medium
102, and then stored onto the stream buffer 212 and the RAM
243.

'[0203]

In step 8159, as in step S157, the I picturé of the
VOBU to be reproduced next is read from the recording medium
102, and then stored onto the stream buffer 212. Processing’
then proceeds to step 5163.

[0204]

.If it is detérmined in step S155 that the reproduction
direction is reverse, processing proceeds to step S160.
[0205]

Based on the display video VOBU reproduction order
determined in step £154, and the I picture reproduction
'order,informatiqn recorded in the provider definition
information, the reproduction position setter 271 determines

in step S160 whether an I picture to be reproduced prior to




In step.5161, as in step S104 of Fig. 13, the

navi gation information and the provider definition

i nformati on of the VOBU to be produced i nmedi ately
prior to the currently reproduced VOBU are read from
the recording nedium 102 and then stored onto the
stream buffer 212 and the RAM 243. [0207] 1In step
S162, as in step 5157, the | picture of the VOBU to
be reproduced imediately prior to the currently
reproduced VOBU i s read f+am t-he recordi ng medi um 102
and then stored onto the stream buffer 212. S05P1083
Processing then proceeds to step 5163. [0208] |If it

tHeS HeLehi ped; sih SIep 3130 &EaFF@Qeﬁt pJ'[r‘Ett!H(fe & 3relHE1y

reproduced  prior to the currently displaye €0 IS
refpresielbd ToBhe Cf riantilsy deepi-RgHe@dc ¥ABWn pf @6eESiradto
proceeds to step 5157. As previously described, the |
bepirefpubduotdt pei cxirteenttey chepeadlged: Bl d& vidad fsom
the recording nedium 102 and stored onto the stream
pHsgengr in1phe grr3uER1 08PriocdusedpVeRs.7 . prd@26dngl n
step S163, the processor 241 starts reproducing the |
prgiceedretoambieR e %he reproduction speed nodification
[O%ro ess. More specifically, the dermultipl exer 231
f8ér the control of the out put signal generation

Con&ﬂoéééﬁ éﬁ%%,r%%din step 5104 of Fig. 13, the
navigation information and the provider definition
information of the VOBU to be produced immediately prior to
the currently reproduced VOBU are read from the recording
medium 102 and then stored onto the stream buffer 212 and
‘the RAM 243.

[0207]

In step 8162, as in step 8157, the I picture of the
VOBU to be reproduced immediately prior to.the currently
reproduced VOBU is read from the recording medium 102 and
then stored onto the stream buffer 212. Processing then
proceeds to step 8163.

[0208] |

If it is determined in step 5160 that an I picture to
be reproduced prior to the currently displayed video is
present in the currently reproduced VOBU, proéessing
proceeds to step S157. As previously described, the I
picture of the currently reprodﬁced VOBU is read from the

recording medium 102 and stored onto the stream buffer 212




the I picture stored on the stream buffer 212, and
supplies the read | picture to the video decoder 232.
The video decoder 232 under the control of the output
signal generation controller 272 decodes the |
pi cture and supplies the decoded video signal to the
out put signal controller 214. [0210] The out put
signal controller 214 under the control of the output
controller 273 outputs the acquired video signal to
an external display to dispday the video responsive to
the video signal (video responsive to the | pictuge3pioss
[0211] If the reproduction direction is forward, the |
. Pi Gt ur f the VOBU to be reproduced subsequent to
l%nﬁgé&5§65géontaining the currently reproduced |
[dgtiure is read from the recording nmedium 102 and the
V|deo responsive to the | picture is displayed in the
SamEnWaye@Ss14B ,Stees prb28ss645941 adkthl63prbBiising the
series of steps is repeated with a period depending
I gnictheer, epnddernds orhes pegd oducindespdsd tielifdeationt |
the user inputs a stop conmmand to stop the - 83
PrIgERE0g3MepEpr SRt ine Idnocébs demal wiel g4aiatd3gnunder the

conmand to nodify the reproduction speed hy operating
09ﬁ5§°|nBEtt%ﬁmP%ﬁR%ﬁns13“ﬁ@eﬂPHE§aEﬂﬂﬁ T?EﬁﬁﬂlleFfzﬂﬁereadS
tqﬁq rodu%tlon dlre t|on i S revers
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the read I picture to the video decoder 232. The video
decoder 232 under the control of the output signal

generation controller 272 decodes thé_I picture and supplies
the decoded video signal to the output signal controller 214.
[0210]

The output signal controller 214 under the control of
the output controller 273 outputs the acquired vidéo signal
<to an external display to display the video responsive to
the video signal (video responsive to the I picture).

[0211]

If the reproduction direction is forward, the I picture
of the VOBU to be reproduced subseguent to the VOBU
containing the currently reproduced I picture is read from
the recording medium 102 and the video responsive to the I
picture is displayed in the same way as in steps 5158, 5159,
and 5163. This series of steps is repeated with a period
depeﬁding on the reproduction speed commanded by the user

until the user inputs a stop command to stop the




the currently reproduced | picture is read fromthe

recordi ng nedium 102 and the video responsive to the |

picture is displayed in the same way as in steps 5161
through S163. This series of steps is repeated with a

peri od dependi ng on the reproduction speed comanded

by the wuser until the user inputs a stop command to
stop the reproduction process or a nodification

conmand to nodify the reproduction speed by operating
the input and output interdace 244. [0213] |If it is

determned in step S153 that a nodification comaaspiogs
to nodify the reproduction direction has not been

. k Y - oduct o .
ST RS oSO I Shoauty che
rd RS bh0Bp S8& 6k W ngS Whik Chhpe: tdies Mdidiccat i on

net hod (between the I picture reproduction and the
iraldrtheanmeaneproducti on) and without changing the

reproduction direction, processing proceeds to step
[®1e4. [0214] - 84 S05P1083 In step 5164, the

processor 241 nodifies the reproduction -speed, ,

t hefébyhe iR UsE 1oeplagactiom She@yennsd Fheati Bhoture
:ﬁggéess. More specifically, the dermultiplexin and
@ dVREVpl BcR3 SETPEPPAEHd 8F L PRet R ot of OR} aglit-pet

Sj I eration. controll.er 272.denul tifplex t he AV
erl PG reHERE Y, e thpfiaif atrd e HlaRs

réﬂ&f@@ﬂb ﬂ@&i&@digifgﬁd the video responsive to the I

picture is displayed in the same way as in steps S161

through S163. This series of steps is repeated with a
period depending on the reproduction speed commanded by the
user until the user inputs a stop command to stop the
reproduction process or a modification command to modify the
"reproduction speed by operating the input and output
interface 244.

{0213]

If it is determined in step.8153 that a modification
command to modify the reproduction direction has not been
issued, in other words, if a reproduction speed modification
command is issued to modify the reproduction speed without
switching the modification method (between the I picture
reproduction and the all-frame reproduction}) and without
changing the reproduction direction, processing proceeds to
step S164.

[0214]




the period of the supplying of the video signal and
the audio signal to the period based on the
reproducti on speed conmanded by the reproduction
speed nodification command. The out put signa
controller 214 under the control of the output
controller 273 nodifies the output period of one of
the video signal and the audio signal to the period
based on the reproduction speed conmanded by the
preproduction speed nodifigati on command. [0215] |If
it is determned in step S151 that no command to gpsp1083
reproduce the | picture has been issued, in other

wor ¢, s£§;§d%1§43f g%a!ée%e%ESEdz&frﬁP@#‘ld%geesb%htehe user

is arep ction the all-tr
- TR bhOBpe B OCESSHNY, RMAGAGUSHE OreStSR LGP speed
0216] 1In step S165, as in step 5152, it is
maiBifaicaicied phetdes. abde pipettfechSlgurtigntdamultiplexing
reproduced. If it is determned that an | picture is
argldesotiygr ppeodsed, 2 1i3n vodker ther dsntro¥ athehe output
all-frame reproduction resunes subsequent to the - 85
Sigysp) gg3erabt ol et P ldiseed 7RoarTithiPbeKed e RY ptream,
pi cture_ currentl bei ng reproduced, processing .
d851°6€Ee 855t B1 SR p° E1HH %%ﬁzfgf ApAigt Bl 6 angs MPAifies
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currently reprodu cture, nanery,

aﬁi%egmgﬁé(l PEK th I:fgﬁﬂio@n %agegc& E’lfle t%éé%létqgnt Qﬁeed
commanded by the reproduction speed modification command.
The ocutput signal controller 214 under the control of the
output controller 273 modifies the output period of one of
the video signal and the audio signal to the period based on
" the reproduction speed commanded by the preproduction speed
modification command.

[0215]

If it is determined in step 8151 that no command to
reproduce the I picture has been issued, in other words, the
reproduction speed commanded by the user is a reproduction
speed of the all-frame reproduction, processing proceeds to
step S165.

[0216]

In step 8165, as in step 8152, it is determined whether
Can I picture is currently reproduced. If it is determined
: that-an I picture is currently reproduced, in other words,

if the all-frame reproduction resumes subsequent to the




current reproduction position other than the
navigation information and the provider definition
information is read fromthe recordi ng nedi um 102,
and the read data streamis stored onto the stream
buffer 212. [0218] |In step 5167, the processor 241
starts reproducing the VOBU read fromthe recording
medi um 102 in step 5166 with the currently displayed
video held. More specifically, the denultiplexer 231
under the control of the ofgihe output signa
generation controller 272 reads the VOBU stored oRos5p1083
the stream buffer 212, demultipl exes the data stream

réﬁr&dﬂ%t15%agp¥gguhéigf£%: edﬂ %qghskﬁgafqﬁquJégaéHf?eﬂtly

stream supplies t 0 streamto the video

béiﬁggo rd3dcad(d pheiHdigsy divceedsorst seamdisd he
au &%g coder 233. [0219] The video decoder 232 under

[ddierlcontrol of the output signal generation controller
272 decodes the supplied video stream and supplies
t he TdegbeRdS Ve de@ssiigngteproSthe ohitpua. 1Si.gitde VOBU
contraoller 214. The audi o decoder 233 under the - 86
CORBE P3RS EBﬁtF%ﬁr%ﬁt%ﬁn¥gﬂﬂﬂﬁﬂ?e§|ﬁnﬁ}ciﬂﬁﬁawﬁqmﬁ4yf the

o reen K. Abodsd audre %ﬁ%ﬁg# 05 i Yelth e he"
o980 sSAIbRALEG S T, LR ot SEALLALe
ﬂ%HFMaQHQHSEMdoﬁﬁénﬂﬁbJﬂE%rVH@?@n§t98§l1ﬂfoﬁﬂ§%1on is read
currently displayed video (wth the video hel d)

f it Ot recording medium 102 and the read data stream is

stored onto the stream buffer 212. |

[0218]

In step S167, the processor 241 starts reproducing the
VOBU read from the recording medium 102 in step S$166 with
the currently displayed video held. More gpecifically, the
demultiplexer 231 under the control of the of the output
signal generation controller 272 reads the VOBU stored on
the stream buffer 212, demultiplexes the data stream of the
read VOBU into the video stream and the audio stream,
supplies the video stream to the video decoder 232 and
supplies the audio stream to the audio decoder 233.

E0219]

The videco decoder 232 under the control of the output
signal generation controller 272 decodes the supplied wvideo

stream, and supplies the decoded video signal to the output

signal controller 214. The audio decoder 233 under the




out putting the acquired video signal and audi o signa
to the outside. [0220] The output controller 273
rel eases the held display of the video when the
reproducti on process reaches the video data of the
currently displayed video in step 5168. The
reproduction speed nodification process then ends.
More specifically, when the reproduction process of
the VOBU started in step 5167 advances to the video
data of the currently hel kavi-deo, the output signa
controller 214 under the control of the output sSo0521083
controller 273 starts outputting to an externa

cisRhay et BRe Vh 069,51 ONala 1S YRRLLed: & 0 A1 14,486
decoder 232 and the audio Signal supplied fromthe
detitdic@ dBeogeppPiad dunildistréay, ahdesepsTR Inhadidepbagd

held video Is released, and the displaying of the
audige@ignedpoostive durpdte adigtled sogteablbawd dle The
- outputting of the audio responsive to the audio
owiptals igashneonfioPlEgr 2MHe uAdest Feany et nadp add ided caEput
the reproducti on speed - 87 S05P1083 commanded _by the
CcqEP LRI BT PRSI Rifler SUAPHESpERInfARP e stoptt hBe
reprodquction. process. or a, di%icat'on Cc nd _.to
SRRyt RSP ERr o iEBdt s BRIt fa CHit
ot £ OH ptl‘% 'Qc% i Cde\%.ﬁ%b LQﬁéﬁ and ddai Agheh M Bethe
|E)step&5 %t@'t[ﬁea -fra %Iﬂ
~outside.
[0220]

The output controller 273 releases the held display of
the video when the reproduction process reaches the video
data of the currently displayed video in step S168. The
reproduction speed modification process then ends. More
' specifically, when the reproduction process of the VOBU
started in step S167 advances to the video data of the
currently held video, the output signal contrcller 214 under
the control of the output controller 273 starts outputting
- to an external display the video signal supplied from the
video decoder 232 and the audio signal supplied from the
audio decoder 233. 1In this way, the currently display held
Video is released, and the displaying of the wvideo
responsive to the video signal and the outputting of the
audlio responsive to the audio signal resume.

[0221]

'The AV stream is reproduced at the reproduction. speed




reproduction is currently operating, in other words,

if the all-frame reproduction is perforned even after
the nodification of the reproduction speed,
processi ng proceeds to step 5169. [0223] In step
S169, as in step 5164, the reproduction speed is
nodi fi ed and the speed nodification process then ends.
[0224] The AV streamis reproduced at the reproduction
speed comanded by the user until the user enters a
stop command to stop the rgeproducti on process or a
nodi fi cati on conmand to nodify the reproduction speehss
by operating the input and output interface 244.

cdndétakqa Egi§%§i£@éf* tﬂﬁ?%ﬁedﬁgg£néﬂﬁgry?fgﬁv.dggmgand

picture t e reproduced subsequent to ata
tPfstbberadr Feptdduct QR @deedsvhbeed heaPfastilon Rolhh8nd
same VOBU as the video data of the currently
tadimsplidyedhyi tgprodudtion epeedubyi ope r4i itef tihen iabut hend
current AV stream Even if the all-frame - 88
ouspsRrlO8BerEpreodiition is switched to the | picture
reproduction in response to the reproduction speed
[%%sdiification, the | picture to be reproduced
subsequent to the vidego data of the current]|

di sh ayfedt ¥ IIREGTTHAECERE § TR o CnFhajOBOSae { fErame
<ofo 8052 B 0 ST LYGELIH! SN SE0 L P ene
alﬁekkéggyreproduction is performed even after the
modification of the reproduction speed, processing proceeds
to step S169.
[0223]

In step $169, as in step S164, the reproduction speed
is modified and the sbeed modification process then ends.
. [0224]

The AV stream is reproduced at the reproduction speed
commanded by the user until the user enters a stop command
to stop ﬁhe reproduction process or a modification command
to modify the reproduction speed by operating the input and
output interface 244. | -

[0225]

This simple process determines whether an I picture to
be reproduced subsequent to the video data of the currently
reproduced video is present in the same VOBU as £he video

data of the currently displayed video in the reproduction

direction of the current AV stream. Even if the all-frame




reproduced w t hout being skipped. A specified video is
thus reliably reproduced. As a result, the fl ow of

vi deo | ooks snpoth and becones easy to view [0226]
In the recording of the video streamto be recorded
onto the data recording mediumon a per data segnent
basis, control process is perforned to generate
additional data, separate fromthe video stream
contai ning additional information regarding the

rel ati onshi p between the vigkeo data contained in one
data segnent and the video data contained in anothspi1o83
data segnent or additional information regarding

SstLcC a .eack

AR e o aad, Pronar s it
o s8egBEbhe af%@rw@%qto@r Rpeed Resitientidher eak, rand
to record the data segnment onto the data recording
pinediremcoThe raprsbicid easeguehusts eclox deidiconidattbhef the

data recordi ng nmedium The reproduci ng appar at us
curaepitdy theplived widesampgssenthen the gratinyoRdagnthe

a sinple process. [0227] - ., 89_ SO05P1083 In the
videpr Gabet PHntipt cCESET Ya N FREBYSE rEHIRT Hat thEs  been

recaorded on_the data rec%rdin medi um on a dat.a
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addi tion data, separate fromthe video stream
smooth and becomes easy to view.
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[0226]

In the recording of the video stream to be recorded
onto the data recording medium on a per data segment basis,
control process 1ls performed to generate additional data,
separate from the video stream, containing additional
information regarding the relationship between the video
data contained in one data segment and the video data
contained in another data segment or additional information
regarding characteristics of the video data contained in
each data segment, to multiplex additional data with the
data segment at a predetermined position thereof, and to
record the data segment onto the data recording medium. The
video stream is thus recorded onto the data recording'medium.
The reproducing apparatus records the video stream onto the
recording medium in a simple process.

[0227]




cont ai ni ng addi tional information regarding the
relationship between the video data contained in one
data segnment and the video data contained in another
data segnent or additional information regarding
characteristics of the video data contained in each
data segnent, the reading of data fromthe data
recording mediumis controlled so that the additiona
data contained in the data segnent containing the
video data to be reproducegbis read fromthe data
recordi ng nedium prior to the reading of the vidgospiosa
data, and the reproduction of the video data is

CO”EEOEE %&ﬁﬁglreg%pgg%ggbgl8 al vi&gdpgyyéquthat has

contalne |t|ona dat a vid

b&dd aPoreear g80ripd e datcdieagr AbAguiBsh WNdata segment
reproduced. The video streamrecorded on the data

by etafadisegmenedbasi ¢ S g0 e@dtecdefehfecsityile Yy aGaes.
[0228] As a result, a specified video is nore
date] icdbley leept oduz eltkanEhelvivddeci st repn oduided afpii¢ ional
ickly. [0229] In the above di scussion, the provider
ag'éf PRACEEnAt BT StEEIIERehPOFRELPRIPT Stheakh thr GROTARE,

recordin dium 102 so that the processor 241
thepdddideng di%v.scfaar&é:ﬁ ﬁf‘-’?f“oﬁhg .Yﬁ@ﬁmﬁr@@%efore

g§! ?99 d f
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processor may retrieve (extract)
videl AbthOBontained in another data segment or addltlonal
information regarding characteristics cof the video data
contained in each data segment, the reading of data from the
data recording medium is controlled so that the additional
data contained in the data segment containing the video data
. to be reproduced is read from the data recording medium
prior to the reading of the video data, and the reproduction
of the video data is controlled based on the additional
information contained in the read additional data. The
video stream recorded on the data recording medium is
reproduced. The video stream recorded on the data recording
medium is reproduced. in the simple process.
[0228] 7

As a result, a specified video is more reliably

reproduced. The video is reproduced more guickly.
[0229]

In the above discussion, the provider definition




information fromthe read VOBU. [0230] The
above-referenced series of process steps may be
performed by hardware or software. [0231] |If the
series of process steps of the recording apparatus
101 is perfornmed by software, the control program is
supplied in the ROM 142. Alternatively, the contro
program may be received via the input and out put
interface 144 froma server connected to a network.
Alternatively, the renovabde 4redi um 152 having the ‘
control programrecorded thereon is supplied andstbhenos:s
| oaded onto the drive 151. The control programis

- idRAGhalA BN &Eerésavff&.h %H@@e\é%&?ﬁ%ﬂ @'dlﬁrhesz Pk @hh@d
ont o one of the ROM 142 and the [0232]

tH @reReis@5r0b 4 Pr p6EsHa L meObrbbedé@C@éﬂixm:ion
apparatus 201 is perforned by software, the contro

impfaagraton beSuppl Verl'H n 4 IPeKROMA42. PEK t ranatdadelfyrom the
the control program nmay be received via the input and

resiedng nedinncko2. 9R1tSEsRrIA88144at ofata s \idye VOBU
connected to a networKk. Alternatlvelﬁé t he renovabl e

‘mﬁé&ﬁu§?2§2fH%W|F@Ft?ﬁFQﬁﬂﬂﬂﬁomeﬁﬂB@ré raRbridisy processor

ereon is.s ed an oaded o the drive -
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3_an%ﬂ%hegaAﬁfgﬁstﬂgggﬁgg%b%bled onto one of the ROM 242

[0230]

The above-referenced series of process steps may be
performed by hardware or socftware.
.[0231]

If the series of process steps of the recording
apparatus 101 is performed by software, the control program
is supplied in the ROM 142. Alternatively, the control
program may be received via the input and output interface
144 from a server connected to a network. Alternatively,
the removable medium 152 having the control program recorded
thereon is supplied and then loaded onto the drive 151. The
control program is read from the removable medium 152 and
tﬁen installed onto one of the ROM 142 and the RAM 143.
[023_2]

If the series of process steps of the'recording
apparatus 201 is performed by software, the control program
is supplied in the ROM 242. Alternatively, the control

program may be received via the input and output interface




In the description, the steps of the programstored in
‘the programrecording nediumare perfornmed in tine
series order stated herein. Alternatively, the steps
may be perforned in parallel or separately. - 92
CLAL M5 SO6P1083 1. A recording apparatus for dividing
a video stream into data segnents, each data segnent
containing at |least one frame of video data, and
recording data onto a data recording nediumon a per
data segnent basis, conpris$¥hg: information generating
nmeans for .generating additional data, separate fs0BP1083
the video stream containing additional informtion
24 LA B0 skhoetebathansty Rdat weehothe VAHedndataly,
contained in one data segnent and the video data
tlooMediorath 1 eEnmaddtih ez s MatarisegrRat coht 86U pid@ftdm recorded
informati on regarding characteristics of the video
tloatesrric ast aiippdied amhdiheadatl@asednento e tdmplvexizsg. The
means for nultiplexing the additional data wth the
CHERrR s BYREREMal S ar gk detadY i geeposiblomedicrmedh2 and
recording cgntrol neans, f or controlliqg the recording
LhSP PRE TR S sBghe iR iTo tRe KAt 2% ¢ BT iRy RAHRGM 2.
: {dg$%3recording apparatus according to claim1l, - wherein
- “thé-additional information conprises at |east one
pi egf Qhe decde trlfo%r, n@hbogtéﬁﬁg&gﬂﬂég p%gfrgﬁlr stOrd&Cin

_ video_ .data contained I n ano at a segnent en
tHeh@r¥iy#eR datdrding medium are performed in time series

order stated herein. Alternatively, the steps may be

performed in parallel or separately.




contai ned i.n one data segnent is decoded, reproduction
order information relating to a reproduction order of
the video - 93 SO5P1083 data that is contained in the
data segnent and is to be accessed when the video
streamis randomy accessed, video data anmount

i nformati on regardi ng an anount of video data
contained in the data segnent, and scanni ng net hod

i nformation regardi ng a scanni ng net hod of the video
data contained in the dat&®%egnent. 3. The recording
‘apparatus according to claiml1l, wherein the vide®05P1083
streamis a video streamthat has been encoded in
conpliance with MPEG ( MowiripgrMa cture Experts G oup)

2, and wherein the data segnent is a VOBU (Video
(bject Unit). 4. The recordi ng apparatus according to
claim3, wherein the additional infornmation conprises
at leash J@?@r%@c@p@ﬁrﬁthﬂérﬁ@ru@wmw@ gateposhream

cl osed GOP (G oup of  Pictures) fla i nfornati on
1ﬂ§&ud959eﬁ? %P?Fin%ﬁﬁﬁwqﬁtﬁksﬁﬂﬂ@nt ?ﬁ?ﬁ%ﬁ%ﬂgoﬁt least

o re ardln ctlon or der $ $ ctur S in t
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cont ai or mat 1 on eC]UI \Y
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dividing a video streaminto data segnents, each data

dasegmespacand afrinnghat viaast soneamf redrrdhivigdeaddel nal
and recording data onto a data - 94

information regarding the relationship between the wvideo
data contained in one data segment and the video data
~contained in another data segment or additional information
regarding characteristics of the video data contained in
each data segment,

multiplexing means for multiplexing the additional data
with the data segment at a predetermined position thereof,
and

recording control means for controlling the recording

of the data segment ontc the ‘data recording medium.

2. The recording apparatus according to claim 1,
wherein the additional information comprises at least one
piece of decode informatipn indicating Whethef to use video -
" data contained in another data segment when the video data
contained in one data segment is decoded, reproduction order

information relating to a reproduction order of the video




SO5P1083 recordi ng nedi um on a per data segnent basis,
conprising: an information generating step of

generating additional data, separate fromthe video
.Stream containing additional information regarding

the rel ationship between the video data contained in
one data segnent and the video data contained in

anot her data segnent or additional infornmation

regardi'ng characteristics of the video data contai ned

in each data segnment, a mA3iplexing step of _
mul ti plexing the additional data wth the data S0521083
segnent at a predeterm ned position thereof, and a

dateCehdingsceshtHnsd ef aheCanthobbyment Nhd 6¢ORdi BE
of the data segnent onto the data recordi ng nmedium 6.

acdkeseedr dhay tedi unist Grimgmaiconpudenty eadsddsed, video
program for a recordi ng apparatus for dividing a video

dadter @aginat on s Seyhuitgerdéaghadadmowdy mintvideo data
containing at |east one franme of video data, and

COEEIPEANYR dER S Wt SEITGRLa PRECPEFMYL MRS a per
. .gat t basi th \ i Si L.
L e P RAT oRe et h g Carlingt e ath g add e roara
cd%ggﬁ?eaeP ragg d4amd g ypdeo stream containing

addi

I'ona I nformation Tegarding the rel ationship
bet ween the video data contained in one data segnent
and the video data contained in another data segnent
or addithé®nadcdrdfiagmappanatudSacHI880 claim 1,

wherein the video stream is a video stream that has been
encoded in compliance with MPEG (Moving Picture Experts
Group) 2, and wherein the data segment is a VOBU (Video

- Object Unit).

4. The recording apparatus according to claim 3,
wherein the additional information comprises at least one
piece of information equivalent to a closed GOP (Group of
Pictures) flag, information equivalent to a broken link flag,
information regarding a reproduction order of I-pictures in
~the VOBU, the number of frames of video to be reproduced by
the VOBU, the number of pages of video data contained in the

VOBU, and information equivalent to a progressive frame flag.

5. A recording method of dividing a video stream into
_data segments, each data segment containing at least one

frame of video data, and recording data onto a data




regardi ng characteristics of the video data contai ned
in each data segnent, a nultiplexing step of

mul ti pl exing the additional data wth the data
segnent at a predeterm ned position thereof, and a
recording control step of controlling the recording

of the data segnent onto the data recordi ng nedium 7.
A program for causing a conputer of a recording
apparatus to performa recordi ng process, the
recording apparatus dividi$h a video streaminto data
segnents, each data segnent containing at | east BngP1083
frame of video data, and recording data onto a data

ré @A iGigN Gle AR MM USH 08 BeP&atadabams8INBAL i HASkSprising:
conprising: an informati on generating step of
genenatnfigrastdi dn aealeradahg, ssepasiitefaranitiye adidedonal
stream containing additional information regarding

datipe sepatridoashirpnbetsveadachetvicdso cdataimomny @diedional

. one data segnment and the video data contained in _

1T MREA CRat 8936 ant e BedAitirBRBLP| Peorertt itde video
regarding characteristics of the video data contained
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segment a predeterm ned posiTTon ereor, a
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6 SO05P1083 of the data segnent onto the data
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a multiplexing step of mﬁitiplexing the additional data
~with the data segment at a predeterminéd position thereof,
and

a recording control step of controlling the recording

of the data segment onto the data recording medium.

6. A recording medium storing a computer—readable
program for a recording apparatus for dividing a video
stream into data segments, each data segment containing at
least one frame of video data, and récording data onto a
data recording medium on a per data segment basis, the
program comprisging:

an information generating step of generating additional
data, separate from the video stream, containing additional
information regarding the relatibnship between the video
data contained in one data segment and the video data

contained in another data segment or additional information




8. A reproduci ng apparatus for reproducing a video
stream that has been recorded on a data recording

medi um.on a data segnent by data segnment basis, each
‘data segnment containing video data of at |east one
frame of video stream wth additional data placed at

a predeterm ned position of the data segnent, the

addi tional data, separate fromthe video stream

contai ning additional information regarding the

rel ati onship between the vi#%eo data contained in one

data segnent and the video data contai ned in anot BepP1083

data segnent or additional information regarding
réfdAcietharheser it 1de off deR dakaoccantai gtk diheRAch

data segnent, conprising: reading control neans for
egdntdaalal isegmehe, reading of data fromthe data

recordi ng medium so that the additional data

contampétiphexing ditepy ofgnehtipbakxingitip =kdividesl data
data_ to be reproduced is read fromthe data recording
vitdyitie dprRoFetBethely saditfgesrrivhBed prYl tdem theggort,

reproduction control reans for controlling the
aDr‘iproducing of the video data based on the additiona

i nfgr L. on. contai.n [ he _read additional data. .9.

The T BB S B Aa ol JeP ot o g e 14K A, Seceratng
of/ekeiinhhg.ghdit iNnal draf anpat LaB LY ke fecode -

97 SOsP1083 i nformation indicating whether to use

vi deo data contained in another data segnent when the

video data contained in one data segnent is decoded,

and7. A program for causing a computer of a recording

apparatus to perform a recording process, the recording
apparatus dividing a video stream into data segments, each

data segment containing at least one frame of video data,

and recording data onto ardata‘recording medium on a per
data segment basis, comprising:

an information generatiﬁg step of generating additional .
data, separate from the video stream, containing additional
information regarding the relationship between the video
data contained in one data segment‘and the videc data
contained in another data segment or additional information
regarding characteristics of the video data contained in
each data segment,

a multiplexing step of multiplexing the additional data
 With the daﬁa segment at a predetermined position thereof,
and

~a recoxding control step of -controlling the recording



wherei n the reading control neans controls the readi ng
of the other data segnent fromthe data recording
medi um based on the decode informati on when the video
data contained in the one data segnent is to be
decoded. 10. The reproduci ng apparatus according to
claim9, wherein the video streamis a video stream -
t hat has been encoded in conpliance with MPEG ( Movi ng
Picture Experts Goup) 2, the data segnment is a VOBU
(Video Object Unit), and-t¥e decode information is
informati on equivalent to a closed GOP (G oup of S05P1083
Pictures) flag or information equivalent to a broken
of itHe a8 sddnedbeorn@Prioduciaha 2PRP3FALHS mLQhdi Ng to
claim8, wherein the additional information is video
data contained in the data segnent, and contains
reproduction order information regarding a
r epBodudt Fepraffusimapphaatizdebodatepradvatinigs at yifeo
accessed when the video streamis randomy accessed,
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encoded in conpliance wth (Moving Picture
t%@arths%@ﬁ?u@) the FRIiGIbAaICHARA] sSpA-NHEBY M €ae
ject unit
video stream, containing additiopal information regarding

the relationship between the video data contained in one
data segment and the video data contained in another data
segment or additional information regarding characteristics
of the video data contained in each data segment,
comprising:

reading control means for controlling the reading of
data from the data recording medium sc that the additional
data contained in thé data segment containing the video data
to be reproduced is read from the data recording medium
prior to the reading of the video data, and

reproduction control means for controlling the
reproducing of the video data based on the additional

information contained in the read additional data.

9. The reproducing apparatus according to claim 8,

wherein the additional information comprises decode



and the reproduction order information is information
regardi ng the reproduction order of I|-pictures in the
VOBU. 13. The reproduci ng apparatus according to claim
8, wherein the additional information conprises video
data anount information regarding an anmount of video
data contained in the data segnent, and wherein the
reproduction control means conprises nmanhagenent neans
for managi ng the nunber of franmes of video reproduced
fromthe video stream or-t¥e nhunber of pages of

-video data contained in the video stream based onstfeL083
video data anount information. 14. The reproducing

irdRRAREBS 268 PESE NGy tth HRIME L3 use WK ES N3dthe U89 ned
.streamis a video streamthat has been encoded in

irc eimplthanc danht SediRb( (Wi n@ePiveéids eddXpetdittai@eduph one
2, the data segnment is a VOBU (Video object Unit),

degiad selgeenidés detedethowmd i nf ormation is the nunber of
frames of video reproduced fromthe VOBU, or the
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VOBU. 5P1Q83 15. The rep rod appar at us accordlng
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means conprises correction means for correcting an
out put signal responsive to the video data based on
t he scanni ng nmet hod i nformati on.

10. The reproducing apparatus according to claim 9,

wherein the video stream is a video stream that has been
encoded in compliance with MPEG (Moving Picfure Experts
Group) 2, the data segment i1s a VOBU (Video Object Unit),
and the decode information is information equivalent to a
closed GOP (Group of Pictures) flag or information

equivalent to a broken link flag.

11. The reproducing apparatus according to claim 8,
wherein the additional information is video data contained
in the data segment, and containé reproduction order
information regarding a reproduction order of the video data
that is to be accessed when the video stream is randomly
accessed, and

wherein the reproduction control means comprises
reproduction order control means for controlling the

reproduction order of the video data based on the




16. The reproduci ng apparatus according to claim15,
wherein the video streamis a video streamthat has
been encoded in conpliance with MPEG (Mving Picture
Experts G oup) 2, the data segnent is a VOBU (Vi deo
bj ect Unit), the scanning nethod information is
informati on equivalent to a progressive frame flag,
and the correction neans perforns field correction on
the output signal based on the information equival ent
to the progressive frame-f9&g: 17. A reproducing

nmet hod of reproducing a video stream that has begnspi1083
recorded on a data recording nediumon a data segment

rdPr ARl 13800BAL r DASESrmHAGH dat a segnent contai ni ng
video data of at | east one frane of video stream wth

addi tional data placed at a predeterm ned position of
the - 100 SObP1083 data segnent, the additional data,
separat eThe orepiiudiceo apperetns sommadinangoaddat.noha)
information regarding the relationship between the
WRAKFES FaeavEeneafWerRn isoRe vddea ssegaenthathdashbeen

~_video data contained in another data segnment or
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that the addltlpnal a containe _ _
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read fromthe data recording nmedium prior to the
readi ng of the video data, and
13. The reproducing apparatus according to claim 8,
wherein the additional information comprises video data
amount information regarding an amount of video data
contained in the data segment, and |
wherein the reproduction control means comprises
management means for managing the number. of frames of video
reproduced from the video stream, or the number of pages of

video data contained in the video stream based on the video

data amount information.

14. Tﬂe reproducing apparatus according to élaim 13,
wherein the video stream is a video étream that has been
encoded in compliance with MPEG (Moving Picture Experts
Group} 2, the data segment is a VOBU (Video Object Unit),
and the video data amount information is the number of

frames of video reproduced from the VOBU, or the number of




a reproduction control step of controlling the

reproduci ng of the video data based on the additiona

information contained in the read additional data. 18.

A recording medi um storing a cofrput er-readabl e

program for a reproduci ng apparatus for reproducing a

video - stream that has been recorded on a data '

recording mediumon a data.segment by data segnent

basi s, each data segnent containing video data of at

| east one franme of video st®®am w th additional data

pl aced at a predeterm ned position of the data S05P1083

segnent, the additional data, separate fromthe - video
paddLYR [oRbalALAadi {lonalh itRkoyaBYI on regarding

the rel ationship between the video data contained in

one data segnent and the video data contained in

anot her data - 101 SO05P1083 segnent or additiona

i nf asmat Tha ragardigigoac bppachens sécosrdiofg tthee clbdmo8,

data contained in each data segnment, the program
whedifpil $ihegaddibhenal St 19Pe fOBPTEBPT rtaiHga Rethod
, reading of data fromthe data recordi pg nedi,um so
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segnment. containing the video_data to be reproduced is

corn%%‘&nferdorlnnt fﬁgedéa %’l rseeé]ts'}e&]l%nga dium prior to the
reagdingeof e MideRdatan abfk Aol SREAIM PR 1caat ol
step ofecontrol f%% Fhe Feproduc{ng of thegbﬁgeo dat a
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- read additional data. 19. A program for causing a

tcc aMputvadeof dats eprodicinm@he scanning method information.

16. The repreoducing apparatus according to claim 15,
wherein the video stream is a video stream that has been
encoded in compliance with MPEG (Moving Picture Experts
Group) 2, the data ségment is a VOBU (Video Object Unit),

.the scanning method information is information |
equivalent to a progressive frame flag, and

the correction means performs field correction on the
output signal based on the information equivalent to the

progressive frame flag.

17. A reproducing method of reproducing a video stream
- that has been recorded on a data recording medium on a data
segment by data segment basis, each data ségment éontaining
video data of at least one frame of video stream, with

additional data placed at a predetermined position of the




apparatus to performa reproducing process, the
reproduci ng apparatus reproducing a video streamt hat
has been recorded on a data recording nmedi umon a
data segnent by data segnment basis, each data segnent
contai ning video data of at |east one frame of video
stream wth additional data placed at a
predet erm ned position of the data segnent, the
additional data, separate fromthe video stream
cont ai ni ng addi tional inf@0@fation regarding the
rel ati onshi p between the video data contained i nS6RBL083
data segnment and the video data contained in another
dgied aespenENt the addidional darbor gebhsfite rEEH dHRY video
characteristics of the video data contained in each
s tdhegtzan s egme i niconpddsiingnal 10Zor885PAN8B=gardiadi e
control step of controlling the reading of data from
relptigasiireborveery thelivideso dekat conbabuktl tiromale ddara
contained in the data segnent containing the video
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medjum, prior_to the reading_.of the video data, and
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i nformati on contalinéd in the read”addition at d.

a reading control step of controlling the reading of
data from the data recording medium so that the additional
data contained in the data segment containing the video data
to be reproduced is read from the data recording medium
prior to the reading of the video data, and

a reproduction control step of controlling the

reproducing of the video data based on the additional

information contained in the read additional data.

18. A recording medium storing a computer-readable

program for a reproducing apparatus for reproducing a video

stream that has been recorded on a data recording medium on

a data segment by data segment basis, each data segment
containing video data of at least one frame of video stream,
with additional data placed at a predetermined position of
the data segment, the additional data, separate from the
video stream, containing additional information regarding
the relationship between the vidéo data contained in one

data segment and the video data contailned in another data
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segment or additional information regarding characteristics
of the video data contained in e§ch data segment, the
program com?rising

a reading control step of controlling the reading of
data from the data recording medium so that the additionél
data contained in the data segment containing the video data
to be reproduced is read from the data recording medium
prior to the reading of the video data; and

a reproduction control step of controlling the
reproducing of the video data based on the additional

information contained in the read additional data.

19. A program for causing a computer of a reproducing
apparétus_to perform a reproducing process, the reproducing
apparatus reproducing a video stfeam that has been recorded
on a data recording medium on a data segment by data segment
basis, each data segment containing video data of at least
one frame of video stream, with additional data placed at a
predetermined position of the data segment, the additional
data, separate from the video stream, containing additional
information regarding the relationship between the video
. data contained in one data segment and the video data
contained in another data segment or additional information
regarding characteristics of the video data contained in

each data segment, comprising
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a reading control step of controlling the reading of
data from the data recording medium so that the additiomnal
data contained in ﬁhe data segment containing the video data
to be reproduced is read from the data recording medium
prior to the reading of the video data, and

a reproduction control step of controlling the
reproducing of the video data based on the additional

information contained in the read additional data.




