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OPTI CAL DI SC, RECORDI NG APPARATUS, AND COVPUTER- READABLE RECORDI NG MEDI UM
FI ELD OF Twb obM7NTI ON 5 This invention rel at es PCT/IRIB/aH)TG cal
di sc used for, recording video data, a recordi ng apparatus, and a c6nputer-
readabl e recording mediumrecording a file managenent program BACKGROUND
OF THE | NVENTI ON Recently, optical discs such as CD-ROVs and DVD (Digital
10 Versatile Disc)-ROW have been used for recording video data (al so
called AV data in this docunent) of novies or the like, as well as being
used as secondary storages for conputers. Currently, practical uses of
DVD- RAMs are waited for due to general expectation that DVD-RAMs wi || be

popul ar as the main recq@eittaLl DIse]i URECORDING NEPRARETES AtAND. Fi rst,
conventi onal DVD-ROVs are explained in ternms of special reproductions.

The speci al reproductions ¢depuesrSEspifBaEicd NG MEWIog ng AV data at a
speed n tinmes as high as the normal reproduction speed (hereinafter such a

speed is called n- 20 speed). The AV data to be recorded in DVD-ROVs is
conpressed with a conpression encoding nethod at a variable bit rate to 1
WO 99/ 14754 PCT/ JP98/ 04170 i ncrease

t he conpresg;gﬁ—ﬁagémﬂ%ﬁéla$%F¥§%Ie bit rate" neans that the anount of

conpressed i nage data one frame is variable. As a result,. .the anount of
conpresstd data i s nof %& SopdHi Gt F%]Y?Fﬁsréﬁroﬁfbcppﬁﬁcﬁ rldd'c?c Weh £Rs

happens, even if the coded AV
recording video data, a recording apparatus, and a coémputer-

readable recording medium recording a file management program.

C INV

Recently, optical discs such as-CD-ROMs and DVD (Digital
10 Versatile Disc)-ROMs have been used for recording video data (also
called AV data in this document) of movies or the like, as well as
being _uséd as secondary storages for computers. Currently,
practical uses of DVD-RAMs are waited for due -to general
expgctation that DVD-RAMs will be popular as the main recording

15 medium of the next generation. |
First, conventional DVD-ROMs are explained ih terms of
special reproductions. ' The special reproductions include fast
forwarding or rewinding AV data at a speed n times as high as the
normal reproduction speed (hereinafte: such a speed is called n-
20 speed).
< . TheﬁAV'data'to be-récoided in DVBLROMs is compressed

with a compression encoding method at a variable bit rate to



5 data is read out at steady intervals, that is at every
predeterm ned size of the coded AV data, the read-out AV data does not

correspondw®od/i¥pges to be sectioned per predetermned ti newj,,g%o‘,ﬁ@
relate the anmount of conpressed data to the 10 reproduction period,

I nformati on of each special reproduction is inserted into necessary points

in the AV data in DVD-ROVs. More specifically, the AV data is conpressed in
conpl i ance \nclreyPEGEhe coiprasgiohheatenprissi"wariablbobiBt +oreCaldRE NYat

pack which is unique to DVD is added to the start of 15 each GOP. (GOPs

are secti onghehbfRBuRaCHE Nevtpraseeti Ofagd dath Porl cfeSeEMMESis variable. As
Exceptionally, an end of a VOB has a GOP of 1.2 seconds. Data included

bet ween one gNY.ciale,angel Rgogtt o'EVo%@%%ekéea%thQ Yg?’ygﬁzv?g‘aﬁgﬁjigﬁgte to

Unit). Each NV pack includes 2K-byte ormati on use rring to

adj acent NV pac %% | sogi ncl ude size_of t. I.rst

ref erence pit(li:lta u?gpfﬁé\g&&‘. 8ai'nfg#%t¢%nsstfga}é) ot r?érfeé‘r P‘%ﬁ& ocg&e&cé}{t
NV packs.is osed of _rel atjve_addresses aof NV packs OBUs in the

f orward gmdd%ggﬁwgfd §Pf8ct PBhs € s%%%?‘g‘f ed %’%de%'né& t Plre BEPF¥d
fromthe 25 _cyrrent, VOBY,, the re ativg c?ddresses bei ng obtai ned based on
the 2 V\nggaigqgame size of the coded AV data, the read-outp@y fake doeso

start tine code of the current VOBU. The predetermned tinme period nay be
one to 15, ROt Gorrespongndor4pmagesoisasbessestdppedoperapiredetermipedi slime
reproductions such as fast forwarding and rewinding are described.

The speci aPeBipdproductions substantially at a steady speed are atfained

by To relate the amount of compressed data to the
10 reproduction period, information of each special reproduction is
inserted into necessary points in the AV data in DVD-ROMs.

More specifically, the AV data is compressed in
compliance with MPEG2. Through the compression, information
called NV pack which is unique to_DVD is added to the start of

15 each GOP. GOPs are sections which each have a period of 0.4 to
1;0 seconds. Exceptionally, an end'of a VOB has a GOP of 1.2
secqnds.' Data included between one NV pack and the next NV pack
'is called VOBU (Video OBject Unit).

Each NV pack includes 2K-byte information used for

20 referring to adjacent NV packs. Each NV pack also includes data
size of the first reférence picture in a GOP. The information
used for referring to adjacent NV packs is composed of relative

. - addresses of‘ N.\; packs of VOBUs in the forward and backward
: direcfighs of SEparate& by a preééte;mined time period frém %he

25 current VOBU, the relative addresses being obtained based on the



reproducing only the reference pictures of VOBUs having a predeterni ned
time interval in between, in accordance with the reproduction speed. To
sequent i alwppmemd4out the VOBUs having a predeterm ned ti nmePCRIPP8/e4170 n
between, the information used for 10 referring to adjacent NV packs in each
NV pack is used. Atime search map is recorded in every tinme code that is
arranged with a predetermned tine interval in between fromthe start of

" the AV dat ast¥né thime seedehofmfhiendrerrent aHOBUdr esBhef paegetesmbnedV tdmea
in the VOBU corresponding to the current tine 15 code. By referring

to the tiperiedamah bapsne tepthdul, oD ol atamske R 4darsestoaudts .r epr oduci ng
the AV data starting fromthe specified tinme codes. However, it has been

| npossi bl e to apply tigseconidle] oberat@bhisn@ft kpetpati aleproguedtiehsoBuch as
information into AV data to 20 real-tinme recording of data into recording

medi ums suclkags D.v&wm&? Thirkd | $HAGRMSY | BrECaliesbPEpE&CON diThe OfspR¥ial
data, information on a part of the AV data to be recorded from now on

(e.g., agdregsesqfbeNnpackiskanthgihgckuargd dipggli QPeetPNY B+29neq by
RN | -

obtai ned. 3
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VOBUs are required.  This cannot be achieved in real tine.
reproduction speed. To sequentially read out the VOBUs having a

predetermined time interval in between, the information used for
10 referring to adjacent NV packs iﬁ each NV pack is used.

A time search map is recorded in every time code that
is arranged with a predetermined time interval in between from the
start of the AV data. The time search map indicates an address of
a piece of AV data in the VOBU corresponding to the current time

15 code. By referring to the time search maps, reproduction
_appératuses can start reproducing the AV data starting from the
spgcified time codes.

However, it has been impossible. to apply the method of
inserting the special reproduction information into AV data to

20 real-time recording of data into recording mediums such as DVD-
RAMSs.,

This is because in real-time recording of AV data,
information on a part of the AV data to be recorded from noﬁ on
(e.gL}faddfesses of NV packs in the baékhérd dtrectioﬁ5 cannot be

25 obtained.



Some may think that thi's problemw || be solved by storing the AV data and
the special reproduction information in different AV data areas. However,

this soluwhggwnﬁg,another 10 problen1that to store the spequghnmg@ngductlon
information In a main nenory, the main nenory should have a |arge capacity,

where the storage of the special reproduction information in the main
menory 1S necessary to execute the special reproductions at high speed. 15

DI SCLOSURE OF THE | N\&D¥d ON4 tisd podmitifeortd aferdyad spedid pfegamytiuction
i nvention to provide an optlcal disc recording apparatus for generating

speci al 1 epriGld tibrd O BRdeibréfed QU GRERIRUHacK idft AV thal AV Yata is
recorded onto the disc in real tine, and an opti cal dISC onto 20 which data

|5 recor deddu,ag OPbRabedl S r%%&d' BleAgARIAlE (HEBrARRYEN ODAES ad By

achi eved by an optical disc |nc ing a atinme map area,

ime mop | AEGPNALoBRGe (REFR SadlY $ReRY. oEhE Pl M BT "ﬂ*
4 WD_99/ JA754 PCT/ 1758/ 04170
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table and a second time table for each video object, each first tine table
i ncl udes: dddrr@sdediFe-vi deo obj ect units in a correspondi ng video object,
t he addresses being arranged in order - and indicating storage positions

of the video object uFPme MmAHt tés@mrkestﬁzﬁm thiseprobleni ofildoibe ssphyed by
differ by a predetermined tinme unit, the predeterm ned time unit being
| onger tharstomieng Mg A\émm:cand)ntlmrspm:xﬁl areprishiaiibjoec tinfiimmatdme in
i ndi cators for _
different AV data areas. However, this solution has another
10 problem that to store the special reproduction information in a
main memory, the main memory should have a large capacity, where
the storage of the special reproduction information in the main

memory is necessary to execute the special reproductions at high

speed.

15 ( TH A4
It is therefore an objecﬁ of the present invention to
provide an optical disc recording apparatus for generating special
reproduction information of reduced amount while AV data is
recorded onto the disc in real time, and an optical disc onto
20 which data is recorded by the optical disc recording apparatus.
The above object is. achieved by an optical' disc
including a data area and a time map area, the data area storing
1 o o -

one or more video objécts'énd the time map area storing time map

information, where each video object includes a plurality of video



speci fying the video object units which respectively correspond to 10 the
addresses, ‘and each second tine table includes an entry for each video

obj ect uniwoi9ns1se correspondi ng vi deo object, the entries PETAIFIHB41Zhged
in order and each including a reproduction period of a video object unit
and a data size of the video object unit. 15 Wth the above
construction, the first time table has a smal| size since the first tine
tabl e only eeiesdsumits,addepsime BaR PRfAMRLd ashjiacluggist & FRiF edetefArrEd
intervals. For the second time table, it is not required to record a

st orage postimentebleaandviade®anndctimenitable ridmtéach wwitiea cbpectiuceirch
20 point. The second tinme table also includes a reproduction period and a
data size foiresechimedeabdbj ¢atludes: addsesseesoftyitiée sbjeot thiest ahl a
has al so a small size since the reproduction period is smaller than the

data size 'Boﬁféonﬂdlmﬁ W 6BS¥ct) BEdeidthrdde $RAMY arirdideddia Wiike
data is recorded onto the 25 disc since the second tinme table is recorded

in unitssof  ¥ideA49T cat; 4 £ £t deo object units that
PCT/JP98/043§8 Egdggﬁtﬁn g%é%&%ﬁ g?glt gnﬁn?t o?eegéog?ng jFﬁ tﬁglagovea

i cal di I I f
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each first tinme map includes: one of the indicators,, the indicator
i ndi cati ng BeREEBRELEPRePREHOR 0PI ayivHEE LIARIGCUMTRL §hak R o PELFBRAESt SO

the reproduction point, an address of the video
specifying the video object units which respectively correspond to

10 the addresses, and each second time table includes an entry for
each wvideo object unit in the corresponding Videé object, the
entries being arranged in order and each including a reproduction
period of a video object unit and a data size of the video object
unit.

15 With the above construction, the first time table has
a small size since the first time table only records storage
pos;tions of video object units at predetermined intervals. For
the second time table, it is not required to record a storage
position of each video object unit in relation with a reproduction

20 point. The second time table also includes a reproduction period
and a data size for each video object unit. As a result, the
second time table has also a small size since the reproduction
period is smaller than the data size in size. It is very easy to
generate.the seeond~time table Whiie data is recofdéd onto the.

_25 disc since the second time table is recorded in units of video



10 object unit that corresponds to the reproduction point, and difference
information indicating a difference between the correspondi ng. reproduction
poi nt and avdeRi@Hsi4iction start tinme of the correspondi ng Vi Greyfsesto unit,
and each second tinme map includes tine information indicating a
reproduction period of a 15 correspondi ng video object unit, and al so
I ncl udes a data size of the corresponding video object unit. I'n the above
optical di smbjewt nnhesnwpichf sreathenuniay oficdnckedingl ne of fset for each
vi deo object, each tine offset indicating a difference between a first
reproduction point durimgtRé abseerogtitabnddkc) heaehr fegpending ta#ee may
object and a start tinme of a first video object unit in the correspondi ng
vi deo obj ectindiide bhglabeverE IBiFideti @imel haps WOSSH MLoH CHUIRHInd e a
time map information without difficulty by changing the value of the tine
of fset even 4ifedh@nft & r f ' ' : 1S C edi ti.ng.
WO 99/ 1a7ea di'f nt! bik B2 the ;@pifbgﬁetfgheﬁélﬁés, ';éeé‘gp;%dg%?dﬂ%h é:gble
above obj.ect s .al chi r r.di Rg us .i.ngl udi ng: an i nput
nitf or e s ndce BHRRINEA off 58CEhH L8R Bt il SRdiRiqctRePRna
conpressing .the rgcei ved vi deo ta to.generate vi,deo obj.ect which
i ncl udes a $&qfe R&8es O%E)Ij a}%qﬁ-ﬁg{ \ﬁ?fi Vadgq cbisctwinditsy &3k
onto an optical disc; and a control unit for cont(oILing the wite unit,
where the cditfsH tHPe B8Rt ABFLLERE: woRee Qi the oindicaters, geher dnggcator,
vi deo,- object onto the optical disc, generates a first tinme table and a
second ti me ingdicatingd eorfeasing t hémer imap ufior te wiidep t bbjeotgamektat éthat
first tine table and second tine table, each first time

corresponds to the reproduction point, an address of the video

10 object unit that corresponds to the reproduction point, and
difference information indicating a difference -between the
corresponding reproduction point and a reproduction start time of
the corresponding video object unit, and each second time map
includes time information indicating a reproduction period of a

15 corresponding video object unit, and also includes a data size of
the corresponding Vidéo object unit.

In the above optical disc, the time map information may
include a time offset for each video object, each time offset
indicating a difference between a first reproduction point during

20 a reproduction of the corresponding video object and a start time
of a first video object unit in the corresponding video object.

With the above construction, it is possible to correct
the time map information without difficulty by charging the value

h

of the time offset even if the first part of a video object is cut

25 Dby editing.



tabl e including: addresses of video object wunits in a
corresponding video object, the addresses being arranged in order and

i ndi cat i ngwad 9v1atsd positions of the video object units that REWIRISP4ETN tO
reproduction points that differ by a predetermned 15 tinme unit, the
predeterm ned tine unit being |onger than a maxi mum reproduction period of
a video object unit; and indicators for specifying the video object units
whi ch respectively coﬁ'h@spéh@veo abieciddies akso anghdgyiedseb¥nh t recordbng
i ncluding an entry for each video object unit in the correspondi ng video
obj ect,; theagParatuseinbudigngr ramgeputn wride rf cendreeadlyviinge midieogdata in a
reproduction period of a video object unit and a data size of the video

obj ect unit tidétdetiws akocenpeassiogtumit fdie chimpsesking thédlredwisretl vidkeb
size since the first tine table only records storage 25 positions of video

obj ect unitgafh %%eﬁ:rafﬂenﬁdeésrdﬁiéct Rich incY@u8S/ 449&duence of video
PCT/ JP98/ 04170 the second tine table, Is not required to record a

storage ;ﬁosbﬁé%%‘)i{u}%cf aab‘w‘}%‘&eoﬁhﬁﬁt b'f"&rlﬂlzfegel;rd%?aorbn‘%& b2 3%% U%&gat .

poi nt . e se I'e al so |nc udes a r ction per

[ f id d..t. table h
150 o st ARG 7 CoReaet L pTE sor ol g, Pe OyRERs %ﬂe eaeit §he
te th d .t bl e whi
S Fecor dedCaRFEC} mAh Sotdehes Fﬂ%“@%&%meméteﬂ%:etq' carasate %Fe
of video objec¢ct units which are the unit of encoding
above recor 8PAgCEPPAFAL HRe %Eﬁ%Fﬁ%rQ&sQnrﬁ?qgﬂﬁﬁﬁﬁnﬁ/ﬁ%ﬁﬁquiémﬁ ﬁﬁbﬂélﬁpﬁ éf

first tinme maps which each correspond
second time table, and controls the write unit to write the

10 generated first time table and second time table, each first time
table including: addresses of video object -units in a
corresponding video object, the addresses being arranged in order
and indicating storage positions of the video object units that
correspond to reproduction points that differ by a predetermined

15 time unit, the predetermined time unit being longer than a maximum
reproduction period of a video object unit; and indicatoré for.
spepifying the video object units which respectively correspond to
the addresses, and each second time table including an entry for
each video object unit in the corresponding video object, the

20 entries being arranged in order and each including a reproduction
period of a video object unit and a data size of ;he video object
unit.

With the above construction, the first time table has
é“small size since the fifst tiﬁe tablé'oniy recordsﬁstorége

25 positions of video object units at predetermined intervals. For



to.a different one of the reproduction points, each second tinme table may
include a plurality of second time maps which each correspond to a
different QRrspodfsride plurality of video object 15 units, eagirijpogbsite me
map i ncludes: one of the indicators, the indicator indicating a second tine
map for a video object unit that corresponds to the reproduction point, an
address of the video object unit that corresponds to the reproduction

poi nt, and dhef evesyorel | tnifnoy Neablos, | odi dat nog aedifiredertee betowdnat BeoZfge
correspondi ng reproduction point and a reproduction start tine of the
correspondi pgsitilen obj&fth wideo abflectOinitedengel hERoNBPitG WpTddud®ion
I nformation indicating a reproduction period of a correspondi ng vi deo

obj ect umtpoaaé al ’§19e'é*é“&dﬂdﬁ%lﬁaed%ﬁlé'afs&flﬂdl%dé%r e g&%ﬁ&t&bﬁeﬁenod

obj ect unit. the above recording apparatus,
time map 9414
PCT/JP98/04f? I%%é#%%ll%%ﬁﬂ%@rlﬁgfﬁdglge?lEEJSFFSgPlFOF each VI%%%l%bjeC

each 'ting off d at ence between, a first roducti

during a repF%ghth # '@4ﬁ%§ é}ﬁﬂuﬁrﬁp e%l%%Jﬁi?cﬁnggﬁ §FBF?8PFEé°Bf
a first video object uni e corr onding 5 vi,deo object. Wth the
above const PGELP lsi?m4¥}ﬁ§b§§ﬁﬂlEh?08%€%r§&ﬁeiﬂﬁesﬁFﬁb n&%'PﬁfUFﬁﬁtPBﬁY to
wi t hout dlffICU|t¥&by changin%sthe value of the time offset even if the

first part GEREXFcEedhshijseCe @ twhige dptER£F pecwyded| crEOFteE

DRAW NGS FI G 1 shows the appearance and the recording area of t he DVD- RAM
di sc whi ch Bésehsimgs ddie denenst time frakylentis nwegnided doscunbesl ¢f vhdeo

enbodi nment ;
object units which are the unit of encoding.

10 In the above recotding apparatus} each first time table
may include a plurality of first time maps which each correspond
to a different one of the reproduction points, each second time
table may include a plurality of second time maps nhich each
correspond to a different one of the plurality of video object.

15 units, each first time map includes: one of the indicators, the
indicator indicating a second time ﬁap for a wvideo objecf unit
thap corresponds to the reproduction point, an address of the
video object unit that corresponds to the reproduction point, and
difference information indicating a difference between the

20 corresponding reproduction point and a reproduction start time of

| the corresponding video object unit, and each second time map
includes time information indicating a reproduction period-of a
corresponding video objéct unit, and also includes a data size of
the ccriesponding video object unif.

25 _ In the above recording apparatus, the time map



FI G 2 shows the cross-section and surface of a DVD-RAM 15 cut at the header
of a sector! FIG 3A shows the plurality of zone areas 0-23 and other areas
provi ded owaedaMEBRAM FI G 3B shows a horizontal arrangenentpefasdgeazone
areas 0-23 and ot her areas; 20 FI G 3C shows | ogi cal sector
nunbers (LSNs) in the volune area; FI.G 3D shows |ogical block nunbers
(LBNs) in the volune area; FIG 4 shows a hierarchical relation between zone
areas, 9 inBogpatiignmay include a time offset for each video object, each
PCT/ JP98/ 04170 ECC bl ocks, and sectors; FIG5 shows a sector nanagenent

tabl e (spaceifmiet oﬁp)atamddacaﬂmﬁgcat dyELecentdi betweeR defpgeiBrdpiciic@ion
recorded in the volune area; 5 FI G 6 shows a hierarchical

directory Sbbuﬁtuﬂﬁrié%fﬁ/fé fﬁad@ﬁ%oﬂOBfA¥hé'é@§re§% aiﬂﬁ“%ﬁhéqjgb éﬁ%”&?ﬂj

as AV files "Mvi el "Movi e2 I erarchic ; oms th
contents of af A% dahe 10 TENEZERENG hbbE ob Pt 15 @n Sémfe Q53]
relatlonshlgé between the title searc p0|nt r gﬁ ﬁéc S%'for &n g

tabl e, apd shows the data structure of the AV file, nanely the
VOB; 15 56 ¥ideo Eb?ﬁ%g_ shows the data structure _of the time map

With the above construction, it is possible to correct
the time map information without difficulty by changing the value,
of the time offset even if the first part of a video object is cut

by editing.

10 BR T . DRAW
FIG.1l shows the appearance and the recording area of the
DVD-RAM disc which is the optical disc of the present invention
described in the embodiment:
FIG.2 shows the cross-section and surface of a DVD-RAM
15  cut at the header of a sector;
FIG.3A shows the plurality of zone areas 0-23 and other
areas provided on é DVD~-RAM;
FIG.3B shows a horizontal arrangement of the zone areas
0-23 and other areas;
20 FIG.3C shows logical sector numbers (LSNs) in the volume
area;
FIG.BD shows logical block numbers (LBNs) in the volume
P
area;

FIG.4 shows a hierarchical relation between zone areas,



information corresponding to a VOB; FIG 12 shows the |ogical relationships
between the tine nap table and the VOBU table; FIG 13 shows the tine offset
whi ch showg gylesdye 20 difference between the start time of phppddRiand the
time of the first tinme map; FIG 14 shows the construction of a system

I ncluding the optical disc recording/ reproduction apparatus of the present
enbodi nent; 25 FIG 15 is a bl ock diagram show ng the hardware

structure ¥ec b1¥WEx89/ dAdS54ectors; :
PCT/ JP98/ 04170 of the DVD recorder 10; FIG 16 shows a renote controller;

FIG 17 is a block di 398 ShHs"Q té&%t%@ﬂﬁahugbheﬂto&awe ﬁgﬁcens@ €hag) °

FIG 18 is a block diagram show ng the construction of the G decoder

FIG19 is ugct.j ' am.showd r i e .V
Fecor der - 187 Be o BReAHEYe HePEAThE Yt hiriertlt” il $cBrdbd®iRPhe,
shows a list . of commands supported by the AV file systemunit 103 and
conmon fil &2 eftfGfRAft 104 for the file managenent; FlI G 21 shows gui dance

i mges; _FIG 22 is a flowhart show ng the recardin rocess. 15 performed by
the AV Bata recordi ngdifi& ShAys B RERCIFRECEN %k’g?r‘g?%ribfs"?ﬁ’écéﬁe of AV

i nformati on;
files and non-aAV files:

FIG.7 shows VOBs recorded as AV files "Moviel.VOB," .
"Movie2.VOB," ...; i
FIG.8 hierarchically shows the contents of the AV data
10 management file "RTRW;IFO"; |
FIG.9 shows logical relationships between the title
search pointer table, PGC information table, and VOBs;
FIG.10 shows the data strucﬁure of the AV file, namely.
the VOB:;
15 FIG.11 shows the data structure of the time map
information corresponding to a VOE;
FIG.12 shows the logical relationships between fhe time
map table and the VOBU table}
FIG.13 shows the time offset which shows a time
20 difference between the start time of the VOB and the time of the
first time map; |
EIG.14 shows the construction of a system including the
optical disc recording/ reproduction apparatus of the present

embodiment:

25 FIG.15 is a block diagram showing the hardware structure

10



FIG24 is a flowhart showi ng the process of generating and recording the
AV file managenent information by the AV file managenent information
gener at i ng wipbdsi4¥dfL; 20 FI G 25 shows a tinme nap pchimsmarioa
VOBU t abl e generated based on the GOP information; FIG 26 is a flowchart
showi ng the process of an ordinary reproduction perfornmed by the AV data
reproducing unit 130; FIG 27 is a flowhart show ng the reproduction
process 25 qerthe oA weeortdee d8er specifies the start and end tinmes in a
WD 99/ 14754 PCT/ JP98/ 04170 title;

and FIG 28 is a flowchprd. Bdatiows therauceesonticdlherspeci al reproduct i on
performed by the AV data reproducing unit 130. DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS 5 (1) Optigpg, D Sts (d-BlobbYai&dtam! SHEHEE e PéhSBtuddSén of
FIG 1 shows the appearance and the recording area of a DVD- RAM di sc whi ch

is an opticalydiviee AhcHayn,i.n the figure, the DVD-RAM disc has a-lead-in
area at its 1nnernost periphery and 10 a | ead-out area at its outernpst

periphery, with the d aln n,g. The lead-in arga records the

necessarg/g ref erence S?f‘gﬁ%ﬂ@ﬁ# ?%iggbﬁ?ggﬂ‘o%l%ﬁu%gsel??/oc%ﬁﬁ%c%%s%f

by an optical pickup,, and identification signals to prevent confusion with
S8 oo

ot her nedia.t #¥ea records the sane type of reference 15

signals as the lead-in_area. The data_area, neanwhile, is divided into
sectors which are the BHatl®stitinia bfunfrier t nelewp FdAGEam beshrwirg edthe,

Here, the size of each sector is set at 2KB. The data recorded in the
construction of the DVD recorder 10 based on the function§ of the

components;

10 FIG.20 shows a list of commands supported by the AV file
system unit 103 and common file system unit 104 for the file
management;

FIG.21 shows guidance images;

FIG.22 is'a flowchart showing the recording process

15 performed by the AV data recording unit 110;

FIG.23 shows an example of the GOP information;

FIG.24 is a flowchart showing the process of generating
and recording the AV file management information by the AV file
management information generating unit 112;

20 FIG.25 shows a time map table and a VOBU table generated
based on the GOP information;

FIG.26 is a flowchart showing the process of an ordinary
reproduction performed by the AV data reproducing unit 130:

il FIG;27 is-a flowchgkt Shoﬁing tﬁ; repréductioﬁ.prodess

25 performed when the user specifies the start and end times in a

11



data area includes file system managenent information, AV data, AV 20 data
managenment file, and non-AV data. The file system managenment information

i ncl udes gygldgragd0ry structure of the DVD-RAM di sc, positi gpigg/ypbsibdito
recorded files, and information of the state of data area assignnent. The

file system managenment information is used when files are created, 12 WO
99/ 14754 PCT/ JP98/ 04170 wwitten,
read, or deliehed. akge AV data is recorded in units of files which
respectively correspond to Video OBjects (VOBs). Each VOB is recorded
into the disc by an gpid 2@l 161 $CrTREHaFHNSnSRPAG HNES prrracéssoae GRSpRRYe
recordi ng. The contents of the VOBs are, for exanple, a whole or a part

ol ural ity eraensb eoef, BrBolfich By fhd Wl L Qetihalil, o adee . ©

corresponding to 0.4 to 1.2 10 seconds of reproduction. Each VOBU

I ncl udes at | east one GOP (Goup of Picture) which is the inmage data
section defined in NPEGQ standard ’Each GEP |nc‘ des at |east one

| (I ntra) - piemindidd A * A&%re each GOP may-al so

I nclude P (Predlctlve) -pi ctures and B(Bldlrectlonally predictive)-pictures
15 defi fedfildQpEEgadt BA8Grd. This enabl es i ndependent reproduction of the
GOPs. EspeC|aIIy, |n speC|aI reproductlons such as fast forwarding and

rew ndi ng, L) e PO guctppe pls DX3 | -pictures in the GOPs -
are extracted to be reproduced Alternatlvely, the I-pictures are extracted
as reference picturesIA If chowbetPe app&apamterasd tthdeempdiciicadea of a

DVD-RAM disc which is an optical disc. As shown in the figure,

the DVD-RAM disc has a lead-in area at its innermost periphery and
10 a lead-out area at its outermost periphery, with the data area in

between; The lead-in area records the necessary reference signals

for the stabilization of a servo during access by an optical

pickup, and identification signals to prevent confusion with other

media. The lead-out area records the same type of reference
15 signals as the lead-in area.

The data area, meanwhile, is divided into sectors which
are the smallest unit by which the DVD-RAM can be accessed. Here,
the size of each sector is set at 2KB. The data recorded in the
data area includes file system management information, AV data, AV

20 data management file, and non-AV data.

The file system management informacion includes a
directory stfucture'of the DVD-RAM disc, positions of the reccrded
files, and.information of the scate dfﬂdata area assignment. The

file system management information is used when files are created,

12



An AV data managenent file is a file used to nmanage the AV data in a
DVD-RAM The file includes one or nore pieces of tinme map information
whi ch cor nggpomg¥si 0 one or nore VOBs. The tinme map i nfor mat POW/JBRYBA370
rel ati onshi ps between the reproduction 25 points (tinmes) and the storage
positions of the AV files (i.e. 13 WD 99/ 14754

PCT/ JP98/ 04170 VOBs). The tinme map information is used to convert
arbitrary WOB ttegpr,odiedd,oror tdelesedt.o VOB storage positions. The tine
map information has a hierarchical data structure. That is, the time mp

i nformation includes Bhéi rat idata t abl eredskdedseganduhit® of alfligesn which
hi erarchy. The first tinme table (also called a tinme map table or a TMAP

tabl e) inclusgseceivsnpecepstipons &&e@ﬁi@@oawc?w:(\t@@)(m@ia@ﬁl vt P8

Nunbers)) of video object units in a corresponding video object, the

reproductiqﬂ%9$% & Hdd M UidE 3 %%d%?%&@hﬂeﬂiég rEEH?dEH%gaég?gﬁtugoin

seconds); an I cators tor specifying the video object un

respectivel y corr nd.to th rage sitions. .The second. t] tabl e

(al so casl |-e%nea ?/é%ggggf‘%? Fﬁ%f’%égrslsan enty yc?%re%ta%hof/i %ng (%ijsggt-a{ﬁﬁ tf?ﬁ
t he correspondi ng 15 | deo obj ect, tgg_ entries being arranged in order
and each i rﬁf%ﬁnlr?g #r R iBHR8Fr i°5d 20PN 16y d8E BbEELeuRTFt 2aRATH 85t4
size of the video object_unit. FIG 2 shows the cross-section_and surface of
a DVD- RAM CIN RECIFAMhedtRGh HOB; iseQogiposednsispoRauraliky PfgliideccaBhect
sector is conposed of a pit sequence that is fornmed in the surface of a
reflective Unitg SI@BVsis. a netal film and an uneven part. )

Each VOBU includes AV data corresponding to 0.4 to 1.2
10 seconds of feproduction. Each VOBU includes at least one GOP
(Group of Picture) which is the image data section defined in
MPEG2 standard. Each GOP includes at least one I(Intra)-picture
defined in MPEG2 standard, where each GOP may also include
P (Predictive)-pictures and B(Bidirectionally predictive)-pictures
15 defined in MPEG2 standard. This enables independent reproduction
.  of the GOPs. Especially, in special reproductions such as fast
forwarding and rewinding, or reproduction at specified times,lthe
I-pictures in the GOPs are extracted to be reproduced.
Alternatively, the I-pictures are extracted as reference pictures

20 for the P- or B-pictures to be reproduced.
An AV data management file is a file used to manage the
AV data in a DVD-RAM. The file includes one or more pieces of
time map information which correspond to one or more VOBs. The
.time map information shows relationships betwéén the repfoductién

25 points (times) and the storage positions of the AV files (i.e.

13



The pit sequence is conposed of O.4[err]m-1.87[err]mpits that are carved
into the surface of the DVD-RAMto show the sector address. 25

The uneveqﬂ§3%&¢g§ conposed of a concave part called a 14 pc¥)poRidsisd 754
PCT/ JP98/ 0 groove" and a convex part called a "land". Each groove and
| and has a recording mark conposed of a natal filn1capable of phase change
attached to its surface. Here, the expression "capable of phase change"

nmeans that yo®syecand RImBBhkp CoMEdandtich s Gb¥at bl EBRvELEt &ri®itPary VOB
non-crystalline state depending on whether the netal film has been exposed

~to alight P@ﬁ%dﬁl%tﬁhﬁeBhaé& GBNISL SPAGEC RIS itlilchs . dal FANtPRe map

recorded into this uneven part. ileit is only possible to record data

.onto the | I o

ont o bot h ?#%%ﬁﬁl%%dﬁéﬁﬁé%@%%%%%%a%% o1, pauibnr %AM""T%%ﬁnfsﬁg e
recording densit DVD- ceeds hat_ of, an Error ection
i nf or mati oy b%%?&@’&%’ﬁ én%fé e%cht]d?eougqbf 18n§e8t GeEL nIdr’1
present enbodi pent, each group of 16 sectors that is given an ECC (Error
Correctihg E2RMES 3% & HISIRTGRYECC bl ock. 15 On a DVD:RAM the
data area is divided into a pluralit zone ar eas to realize
rotation control EhﬁléHrEtCEVPEogébtﬁné@hﬁ@ calledra timedrap)tablrireihg
recording and reproduction. FIG 3A shows the plurality of zone areas

provi ded onadIMAP tRWDeRAMcludeshostoriaye Iposiitgons, (aeavarmmrsssﬁsri O8NS -
into 24 zone areas nunbered zone 0 to zone 23. Each zone area is"a_group of
tracks that (bogicic SeeedruNungetde sahwisiegubbierel ity .in @ corresponding

video object, the reproduction points differing by a predetermined
10 time unit (e.g., 60 seconds); and indicators for specifying the
video object ﬁnits which respectively correspond to the storage
positions.
' The second time table (also called a VOBU table)
includes an entry for each video object unit in the cdrresponding
15 wvideo object, ‘the entries being arranged in order and each
including a repréductioﬁ period of a video object unit and a data
size of the video object unit.
FIG.2 shows the cross-section and.surface of a DVD-RAM
cut at the header of a sector. As shown in the figure, each
20 sector is composed of a pit sequence that is fo;med in the surface
of a reflective film, sﬁch as a metal film, and an uneven part.
The pit sequence is composed of O.4um~1;87um pits that
are carved into the surface of the DVD-RAM to show the sector

address.

25 The uneven part is composed of a concave part called a

14



this enbodi nent, each-zone area contains 1888 tracks. The rotational
angul ar velocity of the DVDRAM is set separately for 25 each zone area,
with this velomongissbei ng hi gher the closer a zone 15 VO 9PCTAPS8104170

PCT/ JP98/ 04170 area is located to the inner periphery of the disc. This
ensures that the optical pickup can nove at a constant velocity while
perform ng access within a single zone area. By doing so, the recording
density of DVBrRaRre! sandia apbnvexdpastacabhedont'tland'’s. 5 Baxte grasiver aghar ilagd
recordi ng and reproduction. FIG 3B shows a horizontal arrangenment of the

| ead-in areahashe |msxbmilingamexrk awnfdxed o armatdl 28ilhatapebiesbEWphake
FIG 3A. The lead-in area and | ead-out area each have a DVA 10 (Defect

Managenent Athahgei #Stdlthed tBhetBMBukeaee (s HemR0SidHe AP ey sTin OitaPA®Wec G £
the positions of sectors found to include defects; and replacenment position

i nformation Fhﬁ%ngchgﬁgé’@sﬁﬁé% Qﬂ(hatth‘i é:?x@Ct 9&50589116‘%;@%& hedef g 1 4g a

sectors |located in a replacenent area. zone area has a

user areasong gggéff:i. tOI}e ar ﬁghggfggégl%neea s%dc ea Qiegﬁl%s ngﬁagg?xg ar%{e%gf_-r
S

provi ded at t oun argfs etween zone ar e user are

can be used t | lg . systemas_a recording area, The repl acenent are
used to repl §§8 @%’f%jbtﬁ}é&/zlgé%??nvﬁéﬂo%ﬁghtcg@f é‘&f}meggﬁ’t‘}tor ipg By s phase
found. The gﬁused rea is gn area that is not used for recording data.
Only two trafRBPEF CRARANREESELCr nda bR SRR B &ecorden $nER this dipesesy part.

being provided to prevent m staken_identification of sector addresses.
This i s becallBelentt el QNlgr PRESibigeko a¥ecord data onto the land part of an

MO (Magnetic-Optical) disc, data can be recorded onto both the

10 land and the groove parts of a DVD-RAM, meaning that the recording
density of a DVD-RAM exceeds that of an MO disc. Er?or correction
information is provided on a DVD-RAM for each group of 16 sectors.
In the present embodiment, each group of 16 sectors that is given
an ECC (Error Cbrrecting Code) is called an ECC block.

15 On a DVD-RAM, the data area is divided into a plurality
,of " zone areas to realize rotation control called
Z-QLV(Zone-Constant Linear Velocity) during recording and
reproduction. |

FIG.3A shows the plurality of zone areas provided on a

20 DVD-RAM. As shqwn in the figure, a DVD-RAM is divided into 24
zone areas numbered zone 0 to zone 23. Each zone area is a group
of tracks that are accessed using the same angular velocity. 1In
this embodiment, each =zone area contains 1888 tracks. The
-rséational angular velocitgléf‘the DVD-RAM is set separately éor

25 each zone area, with this velocity being higher the closer a zone

15



recorded at a sane position in adjacent tracks within the same 25 zone,
for Z-CLV the sector addresses are recorded at different 16 WD 99/ 14754
PCT/ JP98/ Ogéb9npazi tions in adjacent tracks at the zone boupggfies/datrot hi s
way, sectors which are not used for data recording exist at the boundaries
bet ween zone areas. Therefore, on a DVD-RAM | ogi cal sector nunmbers (LSN:
Logi cal Sector Number) 5 are assigned to physical sectors of the user

area in ordafeat a5t iogatedrad hel Anaer ppetpiany tof aoRs edyid.velrhishewsarky
the sectors used for recording data. As shown in FIG 3C, the area that

records useph@t & doph&i ELANPESERUP cERCHBVE lHhata haygsbaeh d8sbee hﬁ&l;e

is called 10 volune area. Also, as shown in FIG 3D, in the innernos

LT PSS AR B S B o b,

to deal wt erest. o uUne- ar ea

s chl I ed pAPEREES i [ Honsi B0, ocHi 440RTSeqp e HoRatPoh FRRTEEL s

bl ock nunbers (LBN:. ,Logi.cal Bl ock nber re ass ned to sectors of the
bartit] oh aR@de Bagifar SSEAPS| HECTTUY AR [Hart B.F G 4 shows a
hi erarchi cal relation between zone areas, 20 ECC blocks and sectors.
shown in the draw ng, FECHBE ROV oa PaElzeRERk ﬁ@%?@%ﬂ%f ofcthg) &@E@-lpt
shoul d be noted here that in the optical discs, areas in units of sectors
are assi gne@res.nthe Aleatiteut WireRe ardathe reans @resf OcdAstlat i(Wwere shovai Ay
areas are assigned to AV data so that each consecutive recordingarea

' FIG 3A.

The lead-in area and lead-out area each have a DMA
10 (Defect Management Area) inside. The DMA records: position
information showing the positions of sectors found to include
defects; and replacement position information showing the
positions of the sectors replacing the defective sectors located

in a replacement area.
15 Each zone area has a user area on the inside, and the
 replacement area and an unused area are provided at the boundary
between zone areas. The user area is an area that can be used by
the file system as a recording area. The replacement area is used
to replace defective sectors when such defective sectors are
20 found. The unused area is an area that is not used for recording
data. Only two tracks are assigned as the unused area, with such
unused area being provided to prevent mistaken identification of

sector addresses. This is because while sector addresses are

b -

recorded at a same position in adjacent tracks within the same

25 zone, for Z-CLV the sector addresses are recorded at different

16



25 secures uninterrupted reproduction of the AV data. Here, each WO
99/ 14754 _ PCT/ JP98/ 04170 consecutive
recor di ng vao ex14754 conposed of consecutive sectors in units BETARIS/MITcks
(in other words, each area is an integral nultiple of an ECC bl ock) and has
a predeterm ned size (about 7MB) or nore, each consecutive recording area
not outstepping the 5 boundary between zones. However, when the AV data
i ncl udes a PPerbieRy A adiagRnt RURCHS At SheeFOneaPONRdSEH| er than the

pr edet er mi ned si ze. The reason why it is defined that each consecutive
recordi ng area does ndn othis epayhe dpothoks y whdicheeareomes i usetatfom data
out st eppi ng of the boundary will change the 10 rotation angul ar velocity of
t he optical rétordindiexdisti alt dhet bhotnddwei emibetaveenpizether @readuct Theretbee,
reason why each consecutive recording area is an integral nultiple of an

ECC bl ock i gnt hapvdhrarClodi @K déctidie rinddBan WEN: dryilcad Secitbrt kambee)
process. FIG5 shows a sector managenent table (space bit map) 15 and a

consecuty vea L gClinthedl CBoMIRAAEY L8bErs TXe $RE! QisdFANAHEHT NN  BRbES

is recorded In the partition-area of the volunme area and is 1 ncluded in the

[i1e syst em oROAGRIPE ol (AL TBLAAN oIS AP A R I RRIANG sBEER oy B8

to manage the ¢cons Ive recor ar rawm ng als
hi erarchi cal _relation 30 bet ween t.he vpl.ume area, sectors, and contents of
the sectors®® ﬁ%r7f?§? Igﬁiwr%ﬁP &3t une area shown in FI G 3D. The

second | ayer shows sector_ areas mhicqﬁgnclude a sect or managenent ;%Qle.

The sector areas are PAcFRAYR B Fifer gLe erednthpEare S ét§egy data and

managenent table (also called a space 18 . )
is composed of sectors that have been assigned LSNs is called

10 wvolume aréa.

Also, as shown in FIG.3D, in the innermost and outermost
peripheries, volume structure information is recorded to be used
to deal with the disc as a logical volume. The rest of the wvolume
area except the areas for recoiding the wvolume structure

15 information is called partitioh area. The partition area records
files. The logical block numbers (LBN: Logical Block Number) are
asgigned to sectors of the partition érea in order starting from
the first sector.

FIG.4 shows a hierarchical relation between zone areas,

20 ECC blocks, and sectors. As shown in the drawing, each zone area
includes a plura;ity of ECC blocks. It should be noted here that
in the optical discs, areas in units of sectors are assigned to
non-AV data, while areas in units of consecutive recording areas
are assigned to AV daté so that each consecutive recording area

25 secures uninterrupted reproduction of the AV data. Here, each

17



WD 99/ 14754 PCT/ JP98/ 04170 bit map)
showi ng the data assignnent status for each sector is recorded in thg
sector areRpoghimsl ogi cal block nunbers 0-79. The consecutiypermR@Ruffond
area nmanagenment table, recorded as a non-AV file and as a nornmal file, is
not recorded in a fixed area. 5 As shown in the third | ayer,
the "space bit map" colum shows whether each sector included in the
partiti on aceasesuaisségnedoodimptarssiigatbmposedhict @vasekativbesaasbgsnent
state, of each sector is indicated by one bit. For exanple, each sector for
| ogi cal bl ogkikgmiod £t Wléckgi VBN Bther Owokhsdli eabhnGrkd "B sagnedtdgral
since these sectors have already been assigned as a space bit nmap. As Shown
nthe Uhifdubaygle dGufMRECOUBLKP 4f Hell B0patas: URRAMITLd AabButhoiE,)
areas in the partition area having been assighed as consecutl ve recorg:ng_
areas.  Int E , 1 IV, rdjin e nage t ta | S
descri bed agga IJtlccgi}bﬁls'e %%EPOE:%%%%?‘E%UE 3%40%?36% n%rgént I%Iogg og.ﬁ:,ﬂ;e}plé%g, glae
... Qutside | ef t.- hand _si of the table,. entrjes' re|ative esses
(the nu er?ggP&g%Yegf Wﬁfghz P%%rela%?ﬁﬁyﬁfftVEF%tg#F 5§;t Qeﬁﬂéigé%§ a
. shown. 20 . shown in the drawing fromleft to right, each
entry is coRpBEadity gﬁte&‘rtte%ct dhe Ry %gﬁ?\’r}t BAYe kg sEWldenmurian  thed
a pointer. Sectors between the specified start sector nunber and end sector
nunber cor r BSERECEBIReBasizst. or TRewRRaSWorWRE uditvels edofdnag ded aeh,
poi nters indicate the positions 25 of the next entries by their relative
addr esses. FhBspenhive pecapding area does not outstep the boundary between

zones is that an outstepping of the bouhdary will change ' the
10 rotation angular velocity of the optical disc, which will disturb
the uninterrupted reproduction. The reason why each consecutive
recording area is an integral multiple of an ECC block is that the
ECC blogk is the minimum unit dealt with in the ECC process.
FIG.5 shows a sector management table (space bit map)
15 and a consecutive recording area management table. The sector
management table is récorded in the partition area of the volume
area and is included in the file system management infqrmation.
The consecutive recording area is used ﬁo manage the consecutive
recording areas. The drawing also shows a hierarchical relation
20 Dbetween the volume area, sectors, and contents of the sectors.
The first iayer shows the volume area shown in

FIG.3D.

The second layer shows sector areas which include a

sector management table. The sector areas are included in the

25 partition area. The sector management table (also called a space

18



WD 99/ 14754 : PCT/ JP98/ 04170 t he

| ast entry has a value "-1" which indicates it is the last entry. In the
present exawgbmieshown in FIG 5, entry el is a consecutive reRCr/spIsgsEmea

i ncl udi ng consecutive sectors with 5 sector nunbers 6848 to 15983. The
entry el has information (pointer) indicating that the next entry e2 i's an
area starting fromthe 12[err] byte. The other entries are simlar to the
entry el. | bitheaamessowisgaijie, datdcassignrsntel seatws ef6nr srdhbgecter is
consecutive recording area conposed of consecutive sectors with 10 sector
nunbers 684%etord4Q8in thEhisectoggastsstitbth tlwyiddlddlackasukeers r@e<ry dedhe
four times and that a consecutive recording area was added each tine the AV

data was regghgdedutiVe SAnRliRg afel fhigEm&hoWdbiee WdddrRitd fasC AN RRH-AYN
wi th the assignnment of consecutive recording areas. For exanple, 15 in an

optical dis¢jigcahdi B 2PREEALYSEiPE £85s At FwbRied Ka %Prﬁgt%*at ¥Ra.

recording areas are indicated as the assigned areas also I n the space bit

map colugn. FIG 6 sho?% AR 6% 2ER! Ehgftlgi_gézl&eay@fs,t %meof"s{)?%}e mlr&ﬁ\g\l/\noﬁﬂ

dat a and non- AV dat a €s are’recorde

oval s represent | rectories and rectangles.represent files.. The_root ,

directory ngﬁ(‘E’ﬁes&f%ﬁ%\e%i ngporilegi?ﬁ?\/\}nﬁﬂﬂg?% lﬁ’ongll?/ (?zfrrzl:lfsci ofs area 1s
"Fi'l el . DAT" and "File2. DAT." The director%hfFﬂTWV branches to a plurality -
of AV data PPPAEReRLOFePOYTRSS18B2AY \piR BNIDEXATPLE arfdhen 5o FMEAL state,

managenent file "RTRWIFQO. " As 20 _
of each sector is indicated by one bit. For example, each sector

for logical block numbers 0-79 is given bit "0" (indicating

_10 "assigned") since these sectors have already been assignéd as a
space bit map.

As shown in the.third layer, the consecutive recording
area management table shows areas in the partition area having
been assigned as consecutive recording areas. In the FIG.5, the

15 consecutive recording area management table is described as a
table in format of a list including entries el, e2, e3, e4, ...
Outside on the left-hand side of the table, entries' relative
addresses (the numbers of bytes) which are relative to the start
of the table are shown.

20 '~ As shown in the drawing from left to right, each entry
is composed of a start sector number (LSN), an eqd sector number,
and a pointer. Sectors between the specified start sector number
and end sector number correspond to a part of or a whole
consecutive recording area. The pointets'lndicate the positions

25 of the next entries by their relative addresses. The pointer of
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WD 99/ 14754 PCT/ JP98/ 04170 shown
in FIG7, the AV data files "Mviel.VOB," "Mvie2.VOB," ... are stored in

t he data ang@og/p@gectively as VOBs. (1.2) AV Data Managenericirivogodibé. 8

hi erarchically shows the contents of the AV data 5 nanagenent file
"RTRWIFO' shown in FIG 6. As shown in FIG 8, the AV data nmanagenent file
Includes a title search pointer table 810, an AV file nmanagenent table 820,
and a PGC i nfher Medstoredtay eadi3t FdXud ShDWswhogh Cthdicatés onehi ps thet waem
these tables and VOBs. The title search pointer table 810 includes a |ist
of 10 titl entkgcorded in the DVD-RAM . Here, the titles may be prograns
recorded by users or nay have been edited by the users. FIGs.8 and 9 show

only title search poi ntiprgZ8llyeddite exam ﬂ&lgﬁgﬂn'fnt?fGtStlénﬁf rST 1s a

pointer table. The title search pointers 811, 812, ... are polnt
whi ch indic Q1 veor o] th S r
exanpl e, thgﬁﬁﬁﬁ ég%rc p0|ﬁ?gf %?%é E c 58 éf%%cﬁ?%gﬁés Wl%B

He h OG5 formed of | f t
it rar g VORE LR SO T 6088 %{f#%%ni” -%L%f& By 1 phese ieaRRation

I nformati on shows a | qgical 20 re|ationship between the pIurallt of
arbitrary AVP@iRteZd ipdisaging, fPeEatpevesst eRETRVeRi i ﬁ&né&@ﬁeﬁFaF§BP§
820 shows rel ati onshi between the reproduction points (tines) and the
st orage posift"i'loli‘n‘,Exl’léf1%?16’301“?3 fi T8¢ pther smpesies Bre SiBidarned uths SREnYRSY -
pi eces of 21 WD 99/ 14754
PCT/ JP98/ 04IM0 the present example, the entries el-~e4 are formed by one
consecutive recording area composed of consecutive sectors with
10 sector numbers 6848 to 31983. This suggests that the AV data has
been recorded four times and that a consecutive recording area was
added each time the AV data was recorded.
The space bit map column should be writfen.in connection
with the assignment of consecutive recording areas. For example,
15 in an optical disc recording apparatus, areas assigned as the
gonseéutivé recording areas are indicated as the assigned areas
also in the space bit map column.
FIG.6 shows an example of a file system of DVD-RAM in
which AV data and non-AV data files are recorded.
20 In the drawing, ovals represent directéries, and
rectangles represent files.
The root directory branches to a directory "RTRﬁ" and
two non-AV data files "Filel.DAT" and "File2.DAT." The directory

"RTRW" branches to a plurality of AV data files "Moviel.VOB,"

25 "Movie2.VOB," ... and an AV data management file "RTRW.IFO." As

20



VOB information (VOB information 821, 822, ...) as the nunber of VOBs. Each
of the VOB information 821, 822, ... includes VOB general information and
time map wibewmass on. The VOB general 5 information is i nPCE/aRasiod1vd such

as a repro

duction period, unique to each VOB. The time map information

shows rel ati onshi ps between the reproduction points (times) and the storage

positions
identifier

of the VOBUs. The VOB general information 82la includes an
stovat ith&I6ur s ehle \AB daich tfid esejMoviiel i BABplr 'Mavbe2t KeBMOB: - -

The time map information 821b includes the first time table and the second

tinme table
tinme table
whi ch i.ncl
time axis
posi tions
that diffe
i ndi cators
st orage po
maps #1
VOBUs, the
correspond
PCT/ JP98/ 0
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15

20

ane chtdred icaheddatri bedacapbpectivslghasnVOBsFI G 9, the first
(time map table) 15 1is conposed of tinme maps #1, #2, ..

ude: storage positions (sector addresses) of VOBUs laid on a

whose start is a start time of the current VOB, the storage

bej g, 3G MarRodfenan@igar respondi ng to reproduction points
r by a preoetern1neo time unit (e.qg. 60 seconds); and 20

it oﬁ‘s’ec%%id’;i%t*ﬁ? AR S EREER k *‘Fé%éﬁ%@?ﬁ e vi%%b
"RSAI RS Buthg SHOLHST R Re 8 BLr- b1 2% PORUGR FAR- BT TAS

k§86¥&ﬁg%@§%géh%g€k%gfgnJAE ﬁgE%rt Oftfe searc Sﬁgﬁk ZEAtable 810, .

an AV file management table 820, and a PGC information table 830.
FiG.Q shows logical relationships between these tables and VOBs.

The title search pointer table 810 includes a list of
titles recorded in the DVD-RAM. Here, the titles ma& be programs
recorded by users or may have been édited by the users. FIGs.8
and 9 show only title search pointers 811, 812, ... iﬁcluded in
the title search pointer'table.

The title search pointers 811, 812, ... are pointers
which iﬁdicate PGCs ({(or PGC information) corresponding to the
titles. For example, the fitle search pointer 811l indicates PGC
info:mation 831. Here, each PGC is formed of a plurality of
arbitrary AV data sections of arbitrary VOBs, the sections being
logically linked. Each piece of PGC information shows a logical
relationship between the plurality of arbitrary AV data sections
of arbitrary VOBs.

The AV file management table 820 shows relationships
between-thé’reproduction points ?timeé) and the sto;agé positibns

of the AV files (i.e. VOBs). The table includes as many pieces of
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The PGC information table 830 includes a plurality of pieces of PGC
information 831, 832, ... The plurality of pieces of PGC information 831,
832, ... wowsseech a table which includes a |ist of video pcaviPegioE7é n
VOBs, the sections being arranged in the reproduction order. The

i nformati on specifying the video section are called cells. Each cel
specifies a video section in a VOB by its start time-and end tinme. Each
pi ece of PWIBi hhbormation sHB infampatuldny 821nk88210 -vi-deesstbei onsber Af/
data specified by the cells. Each of the cells 831la, 831b, ... includes an
AV file idewoBsfier, a VOB identifier, and a pair of a start tinme and an end
time of a video section. In the exanple showmn in FIG 9, a sequence of AV

data 15 correspondi RachOof thé |wOB Sirftamdtiiond sRal,| @skng .t heiseanaes ofo
title search pointer 8ll[err]PGC information 83l[err]cells 83la to

8310[err]VGBneBEQVEBEbQEaggén gﬁa[%&hbcﬁﬁp#%nf%%maﬂﬂ%nth'Sﬂﬁ¥a@@§egeﬁgﬁafy

data correSponding to a title is conposed of two VOBs #1, #2. The nost

si mpl esg e;gﬁ?ghgago,pqg L &igﬂon&@tfsz %F&%%%c%oﬂo e21 88N ¥ni que

recorded ti 'S represent as one plece

I nformati op[ er eII one ece of ormat i qQne V

such a cas§; T& L&?ioF%ﬁgg&?q%R&PaaP§§ween
structure oL the AV f|Ie or th V . As shomm in the dramnng .each VOB is
conposed ofP§ 5FBF8???91%E3PQﬁnRRIiiﬁmeﬁimﬁ?dﬂ§§3 SEoxadRVPAstEicast phnthe

I ncl udi ng conpressed 23 WD 99/ 14754 '
PCT/JPQSIOZ@gBSvideo data and audi o data corresponding to about 0.5 seconds

of reproduction and includes at | east one |-picture. Each VOBU is
The VOB general information 82l1la includes an identifier

10 of the current VOB and the reproduction period of the VOB.

The time map information 821b includes tﬁe first time
table and the second time table which have been described
earlier.

As shown in FIG.9, the first time table (time map table)

15 is composed of time maps #1, #2, ... which include: storage
positions (sector addresses) of VOBUs laid on a time axis whose
sta;t is a start time of the current VOB, the storage positions
being arranged in order and corresponding to reproduction points
that differ by a predetermined time unit (e.g., 60 seconds); and

20 indicators for specifying the VOBUs which respectively correspond
to the storage positione.

The seCond time table (VOBU table) is composed of VOBU
maps #1, #2, ... which include: reproduction periods and data

sizes of the.VOBUs; the VOéU maps beinéiérranged in fhe order of

25 reproduction of the corresponding VOBUs starting from the start of
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conposed of a sequence-of interleaved video packs (V_PCK) and audi o packs
(A PCK). Each pack includes a pack header, a packet 5 header, and

vi deo/ audi wodtid?s4and has the sane size as the sector size FPZXRPS/MA4@0 packs
correspond to the packed packets defined in MPEQR. FIG 11 shows the data
structure of the tinme nmap information corresponding to a VOB. In the
drawing, the tinme map 10 i nformati on 821b shows correl ati on between the
reproduct i ofPBoFREECRRIVPBe storage positions of VOBs. The tinme nap

i nformati on 821b is conposed of a tinme map general information 8210, a tine
map table 8220, a VOBE EGhliafogration tabZelB30sliogdudelsea pdgiredlity of
rel ati onshi ps between the tinme map table and the VOBU table. 15

The tinme nmapigeasraf P&CoimEdrmat BRI B3I hcl8BBs t.he nunber of tinme maps and
t he nunber of VOBU maps included in the tinme map information, a tine unit

(also referred to as M) phbitehi sh s pdepegdst epad Retdrmaipar 891, |32, ...
between the tinme maps, and a tine offset (also referred to as TM OFS) whi ch

shows a §i mgrdOedihf£r@i0R RALWACAnENEASS 3k 11 {dR Pividi’, YEdtSnsVIR F0fs,
the tine of the first time map. The tinme nmap table 8220 includes a -

plurality o [ %%ZE i ngS [ ar ( | n_qrder of
tinme at int f(la:]r:l%al@;e 0 . 2”'ngfhe tlanneqenqapmgzié%espg%ﬁég‘ggg ?)1038‘}#%%,25 The
correspondi | t is obt.ained.by adding TM OES.t.o t he .24 V\D
99/ 14754 Qﬂfggmgtibﬁesﬁgglfylng the v1deg'sec léh%ﬁ?%ﬁﬁ@ﬂﬁfﬁfﬁliﬁartEFFHE

of the current VOB. The tinme nap 8212, specifies a VOBU map correspondi ng to
a time obt aFﬁia ﬁge%\’dg}r% HIYSOPRUSEGTLRR 1R 2 VB e Y SR &8 an“T%é‘d

time map 8213 specifies a VOBU map _ i
time. Each piece of PGC information shows a logically linked

10 video sections of AV data specified by the cells.

Each of the cells 83la, 831b, ... includes an AV file
identifier, a VOB identifier, and a pair of a start time and an
end time of a video section.

In the example shown in FIG.9, a sequence of AV data

15 corresponding to a title is identified following the coarse of:
‘titlé search pointerh 811—PGC information 831—cells 83la to
83;F-+VOB information 821, 822—VOBs #1; #2. In this example, the
AV data corresponding to a title is composed of two VOBs #1, #2.
The most s;mplest example of PGC information, such as the case of

20 a newly recorded title, is repreéented as: one title—one piece of
PGC information—one cell—one piece of VOB information—rone VOB.
In such a case, one title is composed of one VOB.

FIG.10 shows the data structure of the AV file, or the
VOB. As shown in the'drawing, each VOB is composed‘of a blurality

25 of VOBUs. Each VOBU is an AV data section including compressed
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corresponding to a tine obtained by adding two TMJs to the tinme of 5 the
time map 8211. The follow ng tine maps specify correspondi ng VOBU maps in
a simlar wopgesdal |y, the TM OFS is "0" where, as descri beGTabsN=17X he
time of the time map 8211 matches the start tinme- of the current VOB.

When, for exanple, the first part of the VOB is 10 deleted by editing,
TMOFS shows a value other than "0." FIG 13 shows the | ogical relationships
bet ween t hevidee dapat apdeaunddot datyOsorrappendinrd thealponttOpirseopndseot
VOB i s del et ed. As understood fromthe drawing, the TMOFS in this
exanpl e showepactuokidnf &pdennelbd¢sesn téasstome I+pictoird he BE&ck uvVOBULtis
VOB and the tine of the first tine map, and it is set to be equal to the

VOB r.epr odugbinpbsbimefofa t fequikticd edlif f ihgerpesvedf vilieo VPBcks TiVi_SPCrHOusRSE
t he amount of calculation required to generate the tinme map table. The

reproductloauaebnbaeﬁstgggp@@p #igd@l dkﬂﬁﬁalﬁae%oazgaéﬁ héﬁaeﬁapatgaéiets
represented as (TMUJF (i -12) +TNCFS The tinme maps

N L T R L (Bhemesheces:
The VOB 821 99/,14754
PC('Ia'/JP9l8J/ (r)rz%gg rBe)sporzilgls ?’ Sg{%/g? %@W n&ﬂ%fﬁgﬁ%eq pr%c%ﬁ gf%ﬂ'neﬁlh%n
TMVDI FF 821289t§?a time difference between the start tine of the current

VOBU and th fesponding tine map tinme. The start tinme of VOBU #) is

represent ed as: ,
FIG.1l1 shows the data structure of the time map

information corresponding to a VOB. In the drawing, the time map

10 information 821b shows correlation between the reproduction points
and the storage positions of VOBs. The time map infsrmation 821b
is composed of a time map general information 8210, a time map
table 8220, a VOBU table 8230. FIG.12 shows the logical
relationships between the time map table and the VOBU table.

15 The time map general information 8210 includes the
number of time maps and the'number.of VOBU mébs ihciudea in the
time map information, a time unit (also referred to as TMU) which
shows a predetermined time period set between the time maps, and
a time offset (also referred to as TM_OFS) which shows a time

20 difference between the start time of the current VOB and the time
of the first time map. |

| The time map table 8220 includes a plurality of time
maps 8211, 8212, ... which are arranged in order of time at
1ntervals of TMU The tiﬁe map 8211 ;pecifies a .VOBU"map_

25 corresponding to a time that is obtained by adding TM_OFS to the
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5 VOBU START TIME = (TMJ(j-1) +TMOFS- TMDI FF) . The VOBU_ADR
8212c is an address (a sector address of four bytes) indicating the start
of a VOBUWAMA4EBU tabl e 8230 is a table including VOBU neffsT” 4178232,
... Which respectively correspond to the VOBUs included in 10 the current
VOB. The VOBU maps 8231, 8232, ... each include a reference picture size,

VCBUreproductlontlrre nd a VOB e. e referenc L.cture Lze8
s a s ve. Gtaiotimert SR cinens Vabvosthe CimR Gk 6233 skepL R e ?@35"1’
reading a 15 reference picture in the gerfor mances of special reproductijons

and repr odF&P GRETEEPIRELRT TR & (TAES. oPhainesPyY YRk OPen THPnEC sbB IR 3R o
period for which a VOBU is reproduced. The time 8232b is represented with
one byte. Pfe theretBpsopaps8dddd f Fhalctivne i mgp aBRiBgepecikdgesi @ (MaBR0nap
performances of special reproductions and reproductions at specified tines.
That is tocoayrespbediegroaucttiime appaiaedsbyoadding stvwoo T8 eachhd/CBlhe of
reproduction tine to the VOBU start tinme in order until the addition result

mat ches st heHel ffemef mépesdMBU T rRependngdtihe méps specity corPespondinkne
reproduction 25 apparatus detects the target VOBU and then further detects

the 26 WOEOmbHE54n a similar way
PCT/ JP98/ 04170 target inmage fromthe det ect ed VOBU. The VOBU SI ze 8232c is

a data size of a VOBlgy 1;3? 8 WORY Sige W NG d N0, Dy Sé? Sod e,

VOBU si ze by the nunber Xectors. Sl ze 232C 1S use etecting

the size Ofthteheta?fn tgkgq:the n@ﬂﬁe' Hagh%ﬁ%rfﬁaggﬂggstgf 5t Cftal time- of the

repr oducti ons an

current VOB. When, for example, the first part of the VOB is
10 deleted by editing, TM_OFS shows a value other than "0."

FIG.1l3 shows the logical relationships befween the time
map table and the VOBU table when the first part of the VOB is
deleted. As understood from the drawing, the TM_OFS in this
example shows a time difference between the start time of the

15 current VOB and the time of the_first time map, and it is set to
pe équal to the VOB repioduction time of the deleted first parc of.
the VOB. This reduces the amount of calculation required to
generate the time map table.

The reproduction point of time map #i (also referred to

20 as time map time) is represented as:

TIME MAP TIME = (TMU*(i-1)+TM_OFS).

The time maps 8211, 8212, ... each include a VOBU map
number, a time difference (also referred to as TM_DIFF), and a
VOBU address (also referred to és VbBU;ADR).

25 The VOBU map number 8212a is a VOBU map number which
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reproductions at specified tines. (2) Recording/ Reproduction Apparatus The
optical disc recording/reproduction apparatus of the present invention is
descri bed wobbni47ef erence to the dranwings. 10 (2-1) Entire Sciavsbirdo 14
shows the construction of a systemincluding the optical disc recording/
reproducti on apparatus of the present enbodi nent. The system i ncl udes an
optical disc recording/ 15 reproduction apparatus 10 (also referred to as
DVD r ecor decotfespandenod echeoritime Ineyp G&imeecd £f aheopiémat mag 822 DVD recor der
10, a DVD recorder display 12 connected to the DVD recorder 10, and an

antenna 9. After the DWE-RANMIFFS@212bl pedediniehaiPFbrégconskivebd 26e start
conpresses the video/audio data which is included in the anal og

broadcasti ngineves W CirkentePEBY 6shd HHAUGR L BEpEREHAY & e MAPOEEMe| NeThe
conpressed data as AV files into the DVD-RAM di.sc, expands the conpressed

vi deo/ audi oigéx}si, SH PO ﬁ;ﬁf?%%g&ad asV\O 99/ 14754

PCT/ JP98/ 04 eo/audio sig Isplay 12. (2-2) Hardware

Structurg of DVD Recorder 3@?5@1&%@1@3 bl OML[@?%{%%P%\MSQ%@LBEEQ?WMW

structure of the DVD recor | ! recor de
decoder 4 a i deo i Bhl VGRUGRDE A3 1R Lsanaandrase ontretph, aqardty 8F
7, a renote controller signal receiving unit 8, and a receiver 9.
four bytes) indicating the start of a VOBU.
' The VOBU table 8230 is a table including VOBU 1:naps 8231,
8232, ... which respectively correspond.to the VOBUs included in
10 the current.VOB.
The VOBU maps 8231, 8232, ... each includé a reference
picture size, a VOBU reproduction time, and a VOBU size.
The reference ﬁicture size 8232a is a size of the first
I-picture o©of a VORU. The size 8232a is used for reading a
15 reference picture in the performances of special reproductions and
,reﬁrdductions at specified timeé;
The VOBU reproductipn time 8232b is a period for which
a VOBU is reproduced. The time 8232b is represented with one
byte. The time 8232b is used for detecting a target image in the
20 performances of special reproductions and reproductions at
specified times. Tha£ is to say, the reproduction apparatus
continues to add each VOBU reproduction time to the VOBU start
time in order until the addition result matches the time of the
. i

VOBU corresponding to the target ® image. The reproduction

25 apparatus detects the target VOBU and then further detects the
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The control unit 1 includes a CPU a, a processor bus 1b, 10 a bus
interface 1c, and a main nenory 1d. The control unit 1 executes a program
stored i nwdoI/mabfnr nenory 1d to control the entire DVD r ecoP@BIPIB@®41T t er ns
of recording, reproducing, editing, etc. Especially, after an AV file
(VOB) including AV data is recorded, the control unit 1 generates VOB
information and 15 PGC information corresponding to the recorded VOB, and
records or igngRtesmage Arogathendehgeredt VPBVe. Al so, when the AV data is
reproduced, the control unit 1 obtains, based on the VOB information, the
address of a section BpecV@Blecize BR32ct dsta amtarafizs wfs ai WOBUcel The VOBU
included in the PGC information in the AV data 20 managenent file shown in
FI G 9. The siyd B2i32¢nhavihgntwedsitexitindiidatepr eHeC¥oBUheis€chy othe number
Especially, 1in case of special reproductions, the control unit 1 refers to

the VOB i nfe¥ nalcterst.0 $REUSDE B2 ORlstieaddbesaeteetingf EHENEL2PI 61 UERS
which are arranged at intervals of a predeterm ned period (e.g., 5 seconds

28 g 99%3%”%&:4 image in the performances of sgecial r%&cﬁ!%?&:@r- '

-5 seconds) r fast " forwarding or rew nding. The MPEG en

conpr esses éég;ad&%%y&ggﬂé% %?%%i@gkﬁPﬁkﬁeE?C|Uded in the anal og

br oadcasti ng"waves recel ved throug € antenna 9 and generates an MPEG
stream 5 The disc access unit 3, having a track buffer 3a,
under the control of the control unit 1, records the MPEG stream received -
fromthe MPEG encoder, 2 jnto the DVD-RAM disc via the, track buffer 3a,
reads out teMEROLIALOALR CheOBVRPRAKARUE . and outputs the read MPEG

streamto the MPEG decoder 4 via the 10 track buffer 3a.
The optical disc recording/reproduction apparatus of the

s L

present invention is described with reference to the drawings.

10 = ire S
FIG.14 showé the construction of a system including the
optical disc recording/ reproduction apparatus of the present
embodiment. |
The system -includes an optical disc recording/
15 reproduction apparatus 10 (also referred to as DVD recorder 10),
a remote controller 6 used for operating the DVD recorder 10, a
- DVD recorder display 12 connected to the DVD recorder 10, and an
.antenna 9. |
After the DVD-RAM disc is loaded, the DVD recorder 10
20 compresses the video/audio data which is included in the analog
broadcasting waves which is received through the antenna 9,

records the compressed data as AV files into the DVD-RAM disc,

expands the compressed video/audio data, and outputs the expanded
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The MPEG decoder 4 expands the conpressed MPEG stream which is read out by
the disc access unit 3, and outputs the expanded video data and audio
signals. Tk oydesa si gnal processing unit 5 converts the vi gdex/Jbbseatre
out put fromthe MPEG decoder 4 into video signals for the display 12. The
renote controller signal receiving unit 8 receives renote controller
signals fromthe renote controller 6 and inforns the control unit 1 of
whi ch oper atviigieo/bedisesitnal s nentaeicd et sPlay 12. . The DVD recorder 10
is, as shown in FIG 14, constructed based on the premse that it is used as
a replacenment for a VIR used at hone. Not limted to the construction, when
the DVD-RAM disc is to be used as a recording nediumfor conputers, the
foll owi ng cqnshugbraRsrar 8+ PeSti P Cof DVMirdcoidersaY) the disc 25 access
unit 3 is connected, as a DVD-RAM dri ve atus, to a 29 WD 99/ 14754
PCT/ JP98/ 04170 conput gircRys ¥k d 31 ddk Elﬁk%f%n%ﬁ%wi‘?{g kBe ndt&Pard M rucryre
shown 1'™n FIG 3 are ach

conponents other than the disc access uni eved or

oper ated wh a pphication program are executed aon the
conput er har mggg.sgD chgp&e@'f&FlGil? is a block di agram show ng-the

construction of the MREG oder 2. As.shp I n the drgw ng, the MPEG
encoder 2 includes a Vi e§9§n5888?d§5,1§jﬁﬁ%ﬁﬂé&ﬁﬁ%eﬁoé%§4LMHQ§Fo}Vn6ntHBEG
out put of the video_encoder, an audi o encoder 2c, an audio buffer 2d for
storing the SHGPHEF &f 3 HE-SQACEeERACBRRE S a Ay IFER EREBERF 40 a JEideagsignal

mul tiplexing the encoded video data and audio data respectively stored
in the vi de®TOGRRFEANGL WHd- t e Audfelais f gpntroller 6, a bus 7, a” remote

controller signal reéeiving unit 8, and a receiver 9.
The control unit 1 includes a CPUla, a processor bus lb,
10 a bus interface lc, and a main memory 1ld. The céntrol unit 1
executes a program stored in the main memory 1ld to control the
entife DVD recorder 10 in terms of recording, reproducing,
editing, etc. Especially, after an AV file (VOB) including AV
data is recorded, the control unit 1 generates VOB information and
15 PGC information corresponding to the recorded VOB, and records or
updgtes the AV data management file. Also, when thelAV data is
reprodu;ed, the . éontrol unit 1 obtains, based on the VOB
information, the address of a section specified by its start and
end times in a cell included in the PGC inférmation in the AV data
20 management file shown in FIG.9. The control unit then reads out
and reproduces the section. Especially, in case of sﬁecial
reproductions, the control unit 1 refers to the VOB information to
-

. C w . ~ . s - .
sequentially obtain addresses of reference pictures which are

arranged at intervals of a predetermined period (e.g., 5 seconds
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2d, an STC (System Tinme Cock) unit 2f for generating sync clock signals
for the encoder 2, and an encoder control unit 2g for controlling and
managi ng twWOS/141sts. 15 The encoder control uniPCTAEIHAIAE
information such as the GOP information and the picture information to the
control unit 1 shown in FIG 15 every tine a VOBU is generated in the
encodi ng. Here, the GOP information includes the nunber of packs in the
VOBU and t hernorb&eceRdphckEor nfasle Forwarding arurewiadisg.20 VOBU. The |
packs nentioned here are, for exanple, video packs (V_PACK) and audi o packs
(A_PACK) shown in FI GThe MEEGhenendeary 2achinpeessendiie videkBaudicatatiaginich
in the present enbodinent, the GOP information indicates the nunber of
sectors assiignedcludedicin/@hle andlbhebnoatdess tifne advyss rmrsiigreld tharcighStthe
| -picture in the 25 VOBU. 30 WD 99/ 14754

PCT/ JP98/ 04irR@ehh&. $8ah8 gelé £otesli fgRE Wdh.t he construction of the
MPEG decoder 4. As shown in the drawi ng, the MPEG decoder 4 includes a

dermul tipgexor 4a for dipw digg VEEGSILEAS,] %tag'iﬁbdﬁotﬁééf%ﬁfdfé%dvafydgt&der

streans, a video buffer 4b for tenporarily 5 storing the divi

AT P EOYEReGRERE o L9 BSHRILAY, L TaCen SR SRR o

video buffer 4b, an audi o' b or tenpora(ily S
"t he: aud, SEBOEPER. 480m, FAeTaEG SR i)tk DYRTRRY: SE8hePas: i
sync 10 c¢lock sjgnals, an adder 4g for adding offset values to_the sync
cl ock si gnaF§,a°lé%lau§€?’é Gyr SRS uFoW%e”F%“‘c‘?iﬁfgreé“i Heomy, tden OO~ Sigfal
or a sync clock signal added with an offset val ue and :

and outputs the read MPEG stream to the MPEG decoder 4 wvia the

10 track buffer 3a.

The MPEG decoder 4 expands the compressea MPEG stream
which is read out by the disc access upit 3, and outputs the
expanded video data and audio signals.

The wvideo signél processing unit 5 converts the video

15 data output from the MPEG decoder 4 into videp signals for the
display 12.

The remote controller signal receiving unit 8 receives
remote controller signals from the remote controller 6 and informs
the control unit 1 of which operation the user has instructed.

20 | The DVD recorder 10 is, as shown in FIG.14, constructed
based on the premise that it is used as a replacement for a VTR
used at home. Not limited tb the construction, when the DVD-RAM
disc is to be used as a recording medium for computers, the

following constructions are possible. That is to say, thé disc

25 access unit 3 is connected, as a DVD-RAM drive apparatus, .to a
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suppl ying the selected signal to the denultiplexor 4a, audio decoder 4e,
and vi deo decoder 4c, respectively. 15 (2-3) Function Block D agram FI G 19
I's a functyeyyohlmgk di agram showi ng the construction of thepE¥ippdsaretoder 10
based on the functions of the conponents. Each function shown in the figure
I's achieved after the CPUla in the control unit 1 executes the programin
the main 20 nenory 1d to control the hardware shown in FIG 15. As shown in

FI G 19, thecbMputecopdlervild ars TSl Gfcsy dirsgDECCORUEDBY thet cdmPonénts
disc reading unit 101, a file systemunit 102, a recording/ editing/

reproduci ngogR8: I han!Nthe 1@Psc dteds hiniunizt sh@kn ancCeltr gl adat acRpeRee BNt
unit 107, an AV data 31 WO 99/ 14754

PCT/ JP98/ 043205 €681 il U lod tha AheUtlAiRatdbhi Blolieh 420 #0CuE0) 0

data reproducing unit h I'Sc recording uni on recelving a

| ogi cal sec%ggg%g&g%%%&ql data in units of sectors fromthe file 5

system unit e received | ogical data onto the disc. However,
inrealijy, the disc ording unit 100 reads and wites the |ogical, data
1 unitsS o ECC bl ockETPeadnIBl BobLeGhndiaaTen THOREEY oFS FRBRRBNE LN BoF
the disc. |If the logical data has | ess than 16 sectors, the disc recording

unit 100 reble MPREC RRCOHMREIC 10 AhFhRNhd R F8e dgArWARddathe MREE eRGOdeR 2

ECC process, then wites the ECC bl ock onto the disc. The disc reading unit
101, on reckth@iungea Royider saspderndmber atidiechdufifitierZlvfferceoning othe:
the file systemunit 102, reads data fromthe specified sectors and

transfers toetpaacdfidhe video encoder, an audio encoder 2c, an audio buffer

2d for storing the output of the audio encoder, a system encoder

10 2e for multiplexing the encoded video data and audio data
respectively stored in the video buffer 2b and the audio buffer
2d, an STC (System Time Clock) unit 2f for generating sync élock
signals for the encoder 2, and an encoder control unit 2g for
controlling and managing these units.

15 The encoder control unit 2§ sends information such as
the GOP information and the picture information to the control
unit 1 shown in FIG.15 every time a VOBU is generated in the
encoding. Here, the GOP information includes the number of packs
in the VOBU and the ﬁumber of packs in the first I-picture in the

20 VOBU. The packs mentioned here are, for example, video packs
(V_PACK) and audio packé (A_PACK) shown in FIG.10, each having a
fixed length of 2KB. Accordingly, in the present embodiment, the
GOP information indicates the number of sectors assigned to the
VOBﬁ aﬁd.the number of sectors assigned to first I-picture in the

25 VOBU.
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15 to the file systemunit. However, in reality, the disc reading unit
101 reads data in units of ECC bl ocks. After the read data is executed the
ECC procesx099/my54li sc reading unit 101 transfers only necesBEFAPIBENT0 n
sectors to the file systemunit. This is because by.reading AV data in
units of ECC bl ocks (each block 20 conposed of 16 sectors), overhead is
reduced. This is the sane with the disc recording unit 100. The file
systemunit 102 incl u§&&-38 AV Ri bdosksddpcrary showingr thei sPRSKrRELagnand
editing AV files, and a comon file systemunit 104 for executing processes
comon to Avhei MBEGadecoder nbn- As fshae imhd idmavsiyng, erbbenMPEGOdecoder 4
recei ving conmands 32 WO 99/ 14754

PCT/ JP98/ 04ix6ltdesn & hderA thigdlextac ofali fugr udividityy MPEG sttaxeadist ingouritdeo
120, and AV data reproducing unit 130 in relation to witing or reading

files, managesehibeanen AlEi®Psteahms] s@ i videdt BugFesedior soat tbh@or_arilg
mnimm 5 The recording/ editing/ reproducing control unit 105

control sst hgegpid %&V@m&g&dﬁd&ﬁﬁré\@ﬁg $PeRldbiCablYder L4t £ANHSlog4 Rt

105 controls display of guidance urges the user to operate, -receives

i nstruct i onghgrgﬁ%gesygg&?%e?aﬁ%}é}g 1 4de Py doagi}%efféira dihe aﬂstggldﬁﬁeB%Eer

106, and, in accordance w User i nottu I'ons, Téqués

data recording unit 110, AV.data editi unit 120.- or AV data_ reproduci

ini 130 1 o BBl SBRREREIIN ShoT s T TR PHRLS SRAReh, Snguato
repr oduci ng ,and ediain of recorded AV data. The user IF unit 106 receives
i nstructi ondeF8fexs 'Sp%"aﬁ i 4i0gm Hhe aveioyistTeRES, SFRATE L ot r B epug2o

and i nforns
buffer 4d, an STC (System Time Clock) unit 4f for generating sync
10 clock sigﬁals, an adder 4g for adding offset wvalues to the sync
clock signals, and selectors 4h-4j for selecting éither a sync
clock signal or a sync clock signal added with an offset value and

supplying the selected signal to the demultiplexor 4a, audio

decoder 4e, and video decoder 4c, respectively.

15 (2-3) F £ lock Di
FIG.19 1is a function block diagram showing the
construction of the DVD recorder 10 based on the functions of the
components. Each function shown in the figure is achieved after
the CPU la in the control unit_l executes the program in the main

20 memory 1ld to control the hardware shown in FIG.15.
As shown in FIG.19, the DVD recorder 10 is composed of
a disc recording unit 100, a disc reading unit 101, a file system
unit.102, a recording/ editing/ reproducing control unit 105, a

user IF unit 106, a control data management unit 107, an AV data
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t he received user instructions to the recording/ editing/ reproducjng
control unit 105. The control data nmanagenent unit 107 reads the AV data
manageneniyd s9na7sghi ch i s non- AV data onto the nmain nenory paT/IRISIQAD

provi des information on request fromany unit. The AV data recording unit
110, on receiving a recording request fromthe control unit 105, issues a
command necessary for achieving the recording request to the AV file system
unit 103. FEecotrhingpunptsél0t henARVddabar edbtinggumittl1200 amd| anedVadapw
25 data input unit 111 and an AV file nmanagenent information 33 WO

99/ 14754 reproducing unit 130. L PCT/ JP98/ 04170 generati ng
unit 112. The AV data input unit 111 converts the video and audi o signals

to MPEG data. That ighel hei QY fé¢@rdiiyiust 1 188] encadRfeivifgvidledogidal

audio signals in realtine. The AV data input unit 5 111 outputs the encoded

VPEG data LackBe AfnbbkeaiySiERUN a3 3P dihidls Lo SMBEG-dakaokstngce! sied

in the disc as a ncodi ng the signals, ata input unit

111 | gul h j . h i

the first Prateh Falt e FecBBREtche £8ihod 2ol e an (8P  BEtop EnBo6LSCL
| cul ated_10 Jts in.th ' 1 t he ,GOP .

ot of mat | OROWTREE A SR iiidar THR (99 T RIO8 HE thd 0P FSRRE: PO FBLERE

AV file managenent informtion %gneratin unit 112 after recordin ph%lﬁg'

files in tKkBEJLSEICHFhAat@ dpy ynihdagk HlecssmbeRreh RifRk LRGP

15 after an AV file is recorded in the disc gﬁathe AV data input unit 111,
gener at es $EBtPEPr FEPMoANdPOBtoN & ensiisen, thejlogical data has less

than 16 sectors, the disc recording unit 100 reads the ECC block
10  including the logical data, executes the ECC process, then writes
the ECC block onto the disc.
The disc reading unit 101, on receiving a logical sector
number and the number of sectors from the file system unit 102,
reads data from the specified sectors and transfers the read data
15 to the file system unit. However, in reality, the disc reading
unit 101 reads data in units of ECC blocks. After the read data
is'gxecuted the ECC process, the disc reading ﬁnit 101 transfers
only_necessary data in sectors to the file system unit. This is
because by reading AV data in units of ECC blocks (each block
20 composed of 16 sectors), overhead is reduced. This is the same
with the disc recording unit 100.
The file system unit 102 includes an AV file systeﬁ unit
103 for mainly writing and editing AV files; and a common file
system unit 104 for execﬁting processes common to AV files and

25 non-AV files. The file system unit 102, on receiving commands
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search pointer corresponding to the recorded AV file based on the GOP

I nformation stored in the nenory. The generated information is used as AV
file manayeoeari47saf ormati on. The AV file managenent 20 i nf oPCEUPISI04170
generating unit 112 al so updates the AV data nmanagenent file stored in the
control data managenent unit 107, and records the updated AV data
managenment file onto the DVD-RAM disc via the file systemunit 102. The AV
data editi nfromitha XY datar secpPyahag apnildi}lithg A¥ dasguedi tingmnide 1&dht ead
unit 105, issues a command necessary for 34 WO 99/ 14754

PCT/ JP98/ 04AY0dathi eeprgpdulcdngdivpiitg k3quiast rebatien Avof wrkktipgt em ueiading
103. The AV data reproducing unit 130, on receiving a reproducing request
fromthe cogilel, umkhadd, fikesiesnathenophicaecassar ynf anigshogvisegtohte at
reproducing request to the AV file 5 systemunit 103. (2-4) Comrands
Executed by¢hkkl gigységm Unit 102 Follow ng are the commuands supported by
the file systemunit 102. The file systemunit 102 receives various

commandsg from 10 t he tr CH'%E ﬁ[ﬁm URLd R C .n
unit 1105, AV dat a edi ??i% ]%'Irﬁt ZlgryBA ata /repéé)r um%mA%/nlg?ﬁ%%,f gfﬁ Jct ﬁ'gs
g p g

recor di ng/ Ltln rL.epro i cont r.ol |t 105, a n . files
accordance \%gfl?#?%é rtzlc%ei'vedl%%rrbrgﬁdsr.oeclﬂl%éfo gﬁbm%ﬁsgggl%gﬁ%ﬁ%g the
supported by the AV fijl 5 systemunit 103 and comon fjle systemuynit 104
for the fi | LoNBRabeH L0RECHEENT | DHEPERL T AR LORPERevRE Fo “USRE hR et
102 in response to the commands are descri bed bel ow. :

to ope:ate, receives instructions from the user reacting to the

guidance via the hser IF unit 106, and, in accordance with the
10 user instructions; requests the AV data recording unit 110, AV
data editing unit 120, or AV data reproducing unit i30 to execute
operations such as newly recording of AV data, and reproducing énd
editing of recorded AV data.
The user IF unit 106 receives instructions for
15 operations from the user via the remote controller 6, and informs
.the 'received user instructions to the recording/ editing/
reproducing control unit 105.
The éontrol data m#nagement unit_107'reéds the AV data
management file which is non-AV data onto the main memory 1d, and
20 provides information on request from any unit.
The AV data recording unit 110, on receiving a recording
.request from the control unit 105, issues a command necessary for
. achieving the recording reqﬁest to the AV file system unit 103.
For this purpose; tﬁe AV data reéording unit 110.ihcludes an AV

25 data input unit 111 and an AV file management information
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CREATE: generate a new file on the disc, and return a file identification
descriptor. 20 DELETE: delete a file fromthe disc. OPEN
obtain a {Hid®nsgantification descriptor to access a file reCcUJHSN4OTD t he
disc. CLOSE: cl ose an opened file. WRITE: record a file onto the disc. 35
WD 99/ 14754 PCT/ JP98/ 04170 READ:
read a file fromthe disc. SEEK: nove inside a data streamrecorded on the
di sc. RENAMEnechamnng anitl| l2ane. MKDIR generate a new directory on the
disc. 5 RVDI R renove a directory fromthe disc. STATEFS:
i nqui re about the curmmhgnivshiate Dipihenrfid 413y sbatertETetd Mideablandnaadio
attribute of a file. SET-ATTR change an attribute of a currently opened 10
file SEARGHRREEDRS Wi Watihet fnat 3 spadid nedagest ifput NElitdas 18 encodes
di sconti nuous boundary (zone boundary), return "TRUE' if it includes the
di sconti nu aL¥x; . Le 1 od T+ iwe 0O IRl U €uni
tHe Q%ega%fi %2315 Lysiai & %tlﬂe. She Ay ldata ‘il.?pks ynit

di sconti nuous boun nerge two pieces o

Mo tb Ayt PReBIER HenPSRERER DtRRG ke 7 s Y B sl Rm JEaF 160

so that the MPEG data is recorded in the disc as an AV file. 1In

encoding the signals, the AV data input unit 111 calculates the.
number of packs in each VOBU and the number of packs in thHe first
I-picture in each VOBU in the MPEG data, and stqres the calculated
10 results in the memory'(main memory ld) as the GOP information.
The AV data input unit 111 then sends the information to the AV
file management information generating unit 112 after recording
the AV files in the disc.l
The AV file management information generating unit 112,
15 after an AV file is recorded in the disc by the AV data input unit
111, generates VOB informétion, PGC information, and a title
search pointer corresponding to the recorded AV file based on the
GOP information stored in fhe memory. The generated.information
is used as AV file management information. The AV file management
20 information generating unit 112 also updates the AV data
management file stored.in the control data management unit 107,
and records the updated AV data management file onto the DVb—RAM
disc via the file system unit 102.
The AV data editing unié £20, on receiving an editing.

25 request from the control unit 105, issues a command necessary for
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20 AV file.on the disc. REPLACE: replace a part of an AV file with data in
the nenory. The AV data recording unit 110, AV data editing unit 120, and
AV data r eWPPM4T54g unit 130 achi eves processes such as 25 PEZEPHPAI70
editing, and reproduci ng by using conbinations of the 36 WO 99/ 14754
PCT/ JP98/ 04170 above commands. (3) Recording/ Reproducing Now, the
operations of the DVD recorder 10 is described in detail. The operatigns
are: (3-1) ¥ERLPHIRG the RAFIngG request 4o G@ﬁeﬁgtﬁﬁéeaﬁﬁsﬁé@oPﬁFﬁglep AV
File Managenent |nformation, (3-3) Reproduction of AV Data, (3-4)

Repr oducti on by Speci Thed PrYrréiat@ndreBret,ﬂuspe@u amlFerlléQucﬂPIen rSfCeAViDgt aa
(3-1) Recording of AV Files For recording video/ audio data, a manual
recordi ng anepifduaipgogeguest frowrthegcantralavhabl 205, Theueanaakommand
recording inmedi ately starts after the user presses the "Record” key on the
renpte contneteéesappdroet achibenngt ehe frepriddeciagondiqu@st! ntd heher AYr ghmred
recording, the start and end tinmes of the recording is programred by the
user in Advapseem hdnit 103. For exanpl e, when the user presses the
"Record"” key on the renote controller 6, the display 12 displays a gui dance
i mge 200 as shown in FIG 21 under the control of the recording/ editing/
reproducing control unit 105. \Wen the user presses "1" and "Sel ection”

keys on the ﬁeﬁpﬁﬂuléuééﬂéif ill,, I 1 .. grge 200 is displayed
on the screen ance T A = I ' . '

Following are the commands supported by the file system
unit 102.
The file system unit 102 receives various commands from
10 the control data management unit 107, AV data recor&ing unit 110,
AV data editing unit 120, AV data reproducing unit 130, and the
recording/ editing/ reproducing control unit 105, and manages the
files in accordance with the received commands.
FIG.20 shows a list of commands supported by the AV file
15 system unit 103 and common file system unit 104 for the file
manegement. The operations executed by the file system unit 102
in response to the commands are described below.
CREATE: generate a new file on the disc, and return a
file identification descriptor.
20 DELETE: delete a file from the disc.
- OPEN: obtain.a file identification descriptor to access
a2 file recorded on the disc.
CLéSE: elose an epened file.

_WRITE: record a file onto the disc.
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setting recording conditions (in the present exanple, the "recording tine"
and "recording quality") is displayed. For setting the recording tine, the
user firstwooyeest he 37 WO 99/ 14754 PCT/JP98/04170

PCT/ JP98/ 04170 focus on the screen onto either "no limt" or "specify" by
operating the cursor button on the renote controller 6, then presses

"Sel ection" button. Here, if the user selects "specify," the screen changes
to a gui dance i mage fREADr glaagl @h&ideefrom Shej dps€c-a tinme by operating the
ten key buttons. After the user specifies the tinme, the screen returns to
t he gui dance i nmage 2GEEEKEhencwreedasdideg agdaknt ptreamareecnded non the disc.
condition-relates to the bit rate and resolution of the MPEG data and has
three 10 types: "higiNAME:" ©hander @ 'filandameine-ensuring.” The "high-
quality" has a bit rate of 6Mips and a resol ution of 720*480 pi xels; the

"standard” has 3Mips Mg RBOQ AP aRieX @l fewdldrbBeoryi 6R-EREUHiSE. quality
has 1.5Mps and 360*240 pi xels. Here, suppose the user selects "no limt"

and "tige- 15 ensurigghrEUddnioed g&ggg%gg_nggohnggg %ﬁ;c.and t hen

presses the "Record” button on the guidance i mage 2 en such sel ections

The AV ahta recor di nd O T10 TEH A GHIPSs pEcrrFEtnt cREpteCebi b e

instruction, the AV 20 data recording unit 110 starts a recordi ng process.
FIG22 is @¥4%Rchart showing the recording process performed by the AV

data recording unit 110. In case of a manual recording, a_ notification that
t he : GET-ATTR: obtain an attribute of a file. -

SET-ATTR: change an attribute of a currently opened
10 file.

SEARCH DISCON: detect whether a specified section
includes a discontinuous boundary (zone boundary), return "TRUE"'
if it includes the discontinuous boundary; and return "FALSE" if
it does not include the discontinuous boundary.

15 MERGE: merge two pieces of AV data on the disc into data
in the memory.

SPLIT: split an AV file on the disc into two AV
files. |

SHORTEN: delete unnecessary part (an edge part) of an

20 AV file on the disc.

REPLACE: replace a part of an AV file with data in the
memory.

The AV data recording unit 110, AV data editing unit
120, and AV data reproducing unit 136-achieves précesses such as

25 recording, editing, and reproducing by using combinations of the
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user has pressed the "Record" button is sent to the recording/ 25 editing/
reproducing control unit 105 via the user IF unit 106. 38 WO 99/ 14754
PCT/ JP98/ 04WP(P%#7S#ecei vi ng the notification, the control uniPCTAPISRMZE gns
a consecutive recording area having a size greater than the predeterm ned
size (about 7MB) which has been described earlier (step 220). Mor e
specifically the control unit 105 5 refers to the space bit map and the
consecuti ve ?888?d?9@ﬁ%ﬁ%%ﬁnanagenent table to detect not-assigned
consecutive sector areas. The control unit 105 then assigns a new
consecutive recording area conposed of the not-assigned consecutive sector
areas to the recording. I n doing so, when other AV data has already been
10 recorded &£ eEdrngnRepraduding\v data to be recorded continues from
the existent AV data logically, the control unit 105 assigns a consecutive
recordi ng area that coNbowputhe foperaticons vfadlie BYBI peeskdnNIEC Ulsl described
recording area of the existent AV data, if it is possible. 15

The recordi ngh éstdiing/ Thepbpduat iehs Aiid:0l (3wt RABEr&LRE o AV IR 1es, (3-2)
identifier and a paraneter indicating the "tinme- ensuring” quality-

speci i eth asgéh@rd8aRy Ginag R@ee'gaiﬁ%gof ny %l@vnézlﬁ{a ehiBRYt IHQiogcghy:lonh-e”?g-g‘y

data input unit 111 instructs the EG encoder start encoding t

Vi deo and UGBt Be2RyPhetel SN (IR ERARELLERo8) o HAONLS ang
(step 221). g%'e%’;@%?%&ﬂg/%%gf&#en /.oglggﬁrfg%ggbg%agontrol unit 105 fssues the

CREATE comma VI TgQ

=1 i V_Fi
For recording video/ audio data, a manual.recording and

16 a programmed recording are available. The manual recording
immediately starts after the user presses the "Record" key on the
remote controller and sets a few items for the recording. 1In the
piogrammed recording, the start and end times of the recording is
programmed by the user in advance.

15 For example, when the user presses the "Record" key on
the remote controller 6, the display 12 displays a guidance image
200 as shown in FIG.21 under the control of the recording/
editing/ reproducing control unit 105. When the user presses "1"
and "Selection" keys on the remote controller while the guidance

20 image 200 is displayed on the screen, a guidance image 201 for
setting recording conditions (in the present example, the
"recording time" and "recordin§ quaiify") is display;d.

For setting the recording time, the user first moves the
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25 consecutive recording area to the common file systemunit 104 39 WO
99/ 14754 - PCT/JP98/ 04170 (step
222). On rwosionirsg t he command, the common fil e system uni t PCDAPIMELIONS t he
file identification descriptor when it is possible to create a file in the
new y assi gned consecutive recording area. 5 Wil e the above
process is proceeding, the AV data input unit 111 issues the OPEN command
to the AV fiflogusysermtingi t SQDSeY soaEo22Bhther al'new ki Ry Pr| ¢ BRI unPY
103 to store the file identification descriptor given by the control unit
105 and i nf epeaaitdngontiehechirser ebutyonntan athwr kkemetrer \cqnigrolilleirusé r atban
10 (the information stored in the work nenory is also referred to as "Fd"
(File descriptegsps Thelddtitaim butpoh.undérd it atlelwedens selecttsorspechéy, "
nunber of packs in each VOBU and the nunber of packs in the first reference

picture (I-Rine Wedm S4Bkb i At QutibantBi AmaeeLAsbrl dhdding@sthidieus®P to
I nformation each tine a V I s encoded. The AV data input unit 111

t t f t
conti nueg Lol %Oge,%.mt Zo&p 2%@%.4 té@Cféyeﬁuetéﬁgp 'ﬂ?EéHCEh@nufséQm

t he control 23 shows an” exanpl e

I nformation._The draw stQr n n;
menory 1d at® Pﬁffé'-f?- %Ugl{\ﬁ% 23?1 Cﬂ% #g%&%%\q/% tg'geﬁa}aénc ‘éggéﬂg%t image
shoul d be n%{ﬁd here that in the present enbodi ment, each VOBU i ncl udes

vi deo dat a 5 frames (or 30 fields) which correspond to about. 0.5
seconds of reproduction. Furtherpore, the AV data input unit ;Ll i ssues .the
VR TE 25 command to t¥e APerPFeing quahiffyi’t 2803 rRranfinohEopfitione ates

buf f er
to the bit rate and resolution of the MPEG data and has three

10 types: "high," "standard," and "time-ensuring." The "high-
quality" has a bit rate of éMbps and a resoluti&n of 720*480
pixels; the "standard"” has 3Mbps and 360*480 pixels; and the
"time-ensuriﬁg" quality has 1.5Mbps and 360*240 pixels.

Here, suppose the user selects "no limit" and "time-

15 ensuring" quality on the guidance image 201, and then presses the
."Record" button on the guidance image 202.

When such selections are made, the recording/ editing/
reproducing contrﬁl unit 105 instructs the AV data recording unit
110 to record as specified. On receiving the instruction, the AV

20 data recording unit 110 starts a recording process.

FIG.22 is a-flowchart showing the recording process
perfoﬁﬁed by the AV data recording unit 110.
In case of a manual recording, a notification that the

user has préssed the "Record" button is sent to the recording/

25 editing/ reproducing control unit 105 via the user IF unit 106.
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40 WO 99/ 14754 : _ PCT/ JP98/ 04170
3a stores a predeterm ned anount of MPEG data (steps 228 and 229). Here, it
I S presumewotohas7ss he WRI TE command is issued to the system BGTIJPISHBI170
together with three paraneters specified. The three paraneters
respectively indicate: the Fd having been opened 5 by the OPEN command as
descri bed above; the size of data to be recorded; and a buffer (in this
embodi ment, the trackOBuffageiyvindstiehe ngothéidataonThéhed apedal ednbly LR
paranmeter includes, as the file entry does, information of a storage
posi ti on of aasigrseat candeautiwvgt hecbrdirgeareat haThegi af siret gyrater than
represents the 10 consecutive recording area assigned in the step 220.

The Fd is upHéet greietierniinged asiteét e dboutsSUMB) dwhigh t haspasderd Heseeebed
t he opening and closing of the Fd. For the second or a subsequent issue of

the WRITE cegpmidr r(%e%atzszd)& adgidrieOnNsbéyifidding, £Re! @Wntediheunit 105
al ready-recorded data. 15 On receiving the stop instruction

(step 224), oLBe,r&Vedatgel %%‘é%eurﬂitt it%rg&'ﬁl&&@g%ﬁgﬁ@@?@ég%@?ﬁ&fﬁggiv

The AV data rnput unit 111°then 1ssue (step

et | 0PU ok dcdid WL 55TRBE AR 5 AL TG LGRS G
t 232 dth t,i . _Note that the WRITE d,.
(510.252) Mo B5t05 SBLLT SoBT PRERaonf 51 o B, SRV LT G RRIAR, v

track buffer. Also, the CLOSE command i ssued in step 255 is comand used to
wite back EREPREEHN Ofheth®r ROKEASSHIBREL TIMSISUBINAY B8SEORis agepSr Lo the

identifier, a file 25 entry or the like on the DVD-RAM di sc. 41
recording. In doing so, when other AV data has already been

10 recorded in the disc and whén the AV data to be recorded continues
from the existent AV data logically, the control unit 105 assigns
a consecutive recording area that continues from the élready-
assigned consecutive recording area of the existent AV data, if it

. is possible.

15 The recording/ editing/ reproducing control unit 105
,sends a file identifier and a parameter indicating the "time-
enguring" quality specified as the recording condition to the AV
data input unit 111. The AV data input unit 111 instructs the
MPEG encoder 2 to start encoding the video and audio data of a

20 predetermined channel received through the antenna 9_ and
transferring the encoded MPEG data to the track buffer 3a (step
221). |

The recording/ editing/ reproducing control unit 105
issues the CREATE command specifying the newly assigned

25 consecutive recording area to the common file system unit 104
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WD 99/ 14754 PCT/ JP98/ 04170 In the
exanpl e shown in FIG 23, a manual recording case is described. In case of

t he prograywAsisecording, a notification that the "Record"pontbmmams been
pressed is sent to the recording/ editing/ reproducing control unit 105 via

the user IF unit 106 together with a tinme specified for the progranmed
recordi ng. The control unit 105 assigns a consecutive recordi ng area
correspondisigep 222)e spPacréceiivingrechee comtand 3- e Gomuont ifideangsRemonmtithg
of AV File Managenent Information FIG 24 is a flowhart showi ng the process

of generati0g A\t tReOoEil 80 ddre i daiti ennaesgei®tdr iwlfedy ARt L 8Npbysilike AV
file managenent information generating unit 112. As shown in the draw ng,

the AV filg,mphagerend enier ARl e 08013t 3Qighkl lbhsetnti®ee] Yéddrdimm
the AV data input unit 111 a notification that "a recording of an AV file

has 15 engdgd, (step 251), generates the VOB information based on the GOP
I nformati on s?bred in the menory (main nenory 1d) by the AV data input unit

111 1 based t OBU. nunb . ding.to t d

of the how y asei gl toRSBRLARIL BEOT hd nPRACEFaIPRy Yt VAR HERE
252) . The, V | nf ion 20 and t ti i nf ti

ml ucl ng, SBEE SAOARIPANRF GERS  OFR) AR R rdie AT DTt R (63 V7
table, and (d) tinme map table are generated as follows. (a) VOB General

| nf or mat i ofSFRREIHeftO RiLdPY HoB Iﬁgpﬁ%@mS&ﬁmTPﬁéF 393 to store the file.

identification descriptor given by the control unit 105 and
information on the file entry into a work memory (not illustrated)

10 (the information stored in the work memory is also referred to as
"Fd" (File descriptor).

The AV data.input unit 111 calculates and stores the
number of packs in each VOBU and the number of packs in the first
reference picture (I-picture) in each VOBU into the main memory 1d

15 as the GOP information each time a VOBU is encéded. The AV data
input unit 111 continues to perform this process until it receives:
a stop instruction from the control unit 105 (step 224). FIG.23
shows an example of the GOP information. Thé drawing shows thg
GOP information stored ih the main memory 1d at the time VOBUs up

20 to VOBU #22 have been encoded. It should be noted here that in
the present embodiment, each VOBU includes video data of 15 frames
(or 30 fields) which correspond to about 0.5 seconds_ of
reproduction.

Furthermore,-the AV data input unit 111 issues the WRITE

25 command to the AV file system unit 103 every time the track buffer
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WD 99/ 14754 PCT/ JP98/ 04170 When an
file managenent table has already been held in the control data nmanagenent
unit 107, woewiMIs4i | e managenent information generating uni PCTARISHEEI0gNS a
not - assigned VOB identifier (e.g., the next VOB identifier). When
an file 5 nmanagenent.table has not been held in the control data

managenent unit 107, the AV file nmanagenent information generating unit 112
assi gns VOBaIstoreshe poedeterminedramaymtaicfsMPEe dafa otiiaRso®28 rrdok28he

AV file fromthe AV data input unit 111, and generates the VOB general

i nf ormat i ordevhe chitndlsudesesumext khats tbe WRITEnfcomedndnis(issTiede tvapthe

CGeneral Information (Nunmber of Time Maps, Nunber of VOBU Maps, TMJ, TM OFS)
The AV fil esysregearit 1L08oksBetRErgaMehatthigelpdrahibteas peaiicfiddie The

nunber of tinme maps by dividing the VOB 15 reproduction time by the TMJ

which is seghide r%ﬁﬁ‘%%,ré@%e@%ﬁ@ﬂye-inm%aé&fhhé FRNAEGIRG! bbEhOBPEALQN
generating unit 112 then sets the nunber of VOBU maps to the nunber of

VOBUs i ncl L&S’fdgixé' bﬁm%?ég&g%%t %;gglcga?@dssbavwe&&@&%et Bf (Hq‘;éa% 538

-of a new recording). 20 { : Reference Picture Size,

CeProdhot bl VBl 3 35! Uy S LGRS OB Mgl R £ )

rnagSent BRI GRICT D%y g B0 Lhe LeRaduell ciLB Ol
the file entry does, information of a storage positioh of an
extent and a length of the extent. The information represents the

10 consecutive recording area assigﬁed in the step 220. The Fd is
updated every time a write is issued during the periéd between the
opening and closing of the Fd. For the second or a subsequent
issue of the WRITE command, new data is additionally written,
following the already-recorded data.

15 On receiving the stop instruction (step 224), the AV
data input unit 111 issues the WRITE command (step 230). The AV
datg input unit 111 then issues the CLOSE command (step 231). The
AV data input unit 111 further informs the AV file management
information generating unit 112 that a recording of an AV fiie

20 (VOB) has ended (step 232) to end the entire process. Note that
the WRITE command is issued in step 230 to record onto the disc
the reét of the data in the track buffer. Also, the CLOSE command
issued in step 255 is command used to write back the Fd in the
work memor§ ontd the DVD-RAM aisé as a filé identifier, a file

25 entry or the like on the DVD-RAM disc.

41



WO 99/ 14754 PCT/ JP98/ 04170 present
enbodi nent, since each VOBU i ncludes video data of 15 frames (or 30
fields), easbo/MeEJ i s reproduced for about 0.5 seconds (forpcharesmesmoti ne
periods). It should be noted here that since the reproduction tine of the
last VOBU in the AV file is 5 different fromthe other VOBUs, the AV file
managenent information generating unit 112 obtains the reproductlon time of
the last VOBU from t Ha Atedakamphgushewn tinl FIG.83sed mamuabtrzgganfimoneass
the VOBU table. (d) Tinme Map Table (VOBU Map Nunber, Tine Difference

TM DI FF, add aesdﬂahbd\ddrxess:)asihefAthéiﬂ:ﬁogma@elrreeto'rdimgnea imptiddmatabhng
unit 112 adds up the VOBU reproduction tinmes in the VOBU table in sequence.

Every timethle addet i omed®sdd t biittoheshast ip@ehiprlesisedanisntegiwvl vaul thel e
of the TMJ, the AV fil e managenent information generating 15 wunit 112

detects a \‘@%Urh'iﬁ?/cQaiﬁiﬂey‘dfeﬁﬂo&&&ﬁélr@ontfcﬁ. W% ‘&@5 thlge th¥ fu'sba IF

managenent i nformafion generating unit 2 obtains the VOBU nap nunb
correspgndi,ng +t 0, §gC d pob S er %
From the caiati ohooTegeERety nrsaR s & D hED SPeidly ¢ ‘fé‘amﬁ?oﬁ M@%ﬁﬁd

VOBU add bt b di VOBU t

number " t o FERETALARE %?eggnﬁfgfh%r?%se@z%mwfsgi%%ge%g% FRgosipe
addr ess belng obtained fromthe AV data | p%% unit 111. fter_generating
the VOB i nPSPRaCPEReIROREERT | R (RS RRECHT ¢ S BSTIO nagenent

information generating unit 112 generates 44 WD 99/ 14754
PCT/ JP98/ 04170

FIG.24 is a flowchart showing the process of generating

10 and recording the AV file management information by the AV file
management information generating unit 112.
As shown in the drawing, the AV file management
information generating unit 112, on receiving from the AV data
~input unit 111 a notification that a recording of an AV file has
15 ended (step 251), generates the VOB information based on the GOP
infqrmation stored in the memory (main memory 1ld) by the AV data
input unit 111 and also based on the VOBU numbers corresponding to
the start address of the newly assigned consecutive recordiﬁg area
storing the AV file (step 252). (a) The VOB general information
200 and the time map info?mation including, as shown in FIG.11,
(b) time map general information, (é)-VOBU table, and (d) time map
table are generated as follows.
(a) VOB General Information (VOB Ideﬁtifier, VOB Rébroduction

Time)
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the PGC information of. the title recorded by the AV data input unit 111
(step 253). In a programmed recording, the AV data input unit 111 generates
one VOBU. winosieky a case, the PGC i nformation includes a sipgteresmsizo
specifying the start tine and end tine of 5 a VOB. Wen the user pauses a
recording, it is desirable that the different cells are generated to
specify different reproduction periods before and after the pause. This

i s-because the AV dat@hémmn fidiet ménageneEG tabdeechag)atveadytbeenfiy¢ldsimp
10 and that it is an inportant gap between inmages to the user. Wen this
happens, t htheAVcobnteolramaganmmendgdmentat tniht ganar, attheg AV (£ilk’ menegerhest
two or nore cells by obtaining the tinmes at which the pauses start. Also,
the AV fil eingngeriot igeneraRtingn GRDEraling dy¥ilgnkd Al2ngeRassigfieihevon
title search pointer that indicates the generated PGC i nformation (step
254). The &\&édéfh@zﬂagﬁ% | gher R ON vagnes abh PO e f . 112 wnld@n hASULSIe
t he OPEN conmand and the D command to the file systemunit 102 to read

ﬁg AV d%ta ot +Ephe hist flde 218l § agﬁe éb%ﬁoi §£’a Zrﬁéﬂa?e
wever , at a nmanag erren; O | eng nO]'E . g rea en t gt‘)rljlrtail at a
enagorT 25 Er%% 7 G B plaatRbenk, ihriraReian orrrERESRdaag 11

y\gc)BQS?14I72téosrsnPél{son\70§ hgl Pg,g: It for %%t | Ocpent:. q.etrr:e oHa L8 se reh §0| g Eétf'on

gener at ed |tanEeh%fstt%gsA‘275§lfeS 4frtocx)n ttrlllee é\\; 32@2 fr?;?x?t? eur;ﬁr{:t lflllI eanci generates
the VOB general information which includes these kinds of
10 information.
(b) Time Map General Information (Number of Time Maps, Number of
VOBU Maps, TMU, TM_OFS)
The AV file management information generating unit 112
calculates the number of time maps. by dividing the VOB
15 reproduction time by the TMU which is set to 60 seconds, for
.example. The AV file management information geﬁerating unit 112
then sets the nuﬁber of VOBU maps to the number of VOBUs included
in the GOP information, and sets the TM_OFS to "0" (in case of a
new recording).
20 (c) VOBU Table (Reference Picture Size; VOBU Réproduction Time,
VOBU Size)
Since the GOP information shown in FIG.23 directly shows
the reference_picture sizes and VOBU sizes, the AV file management

information generating unit 112 a'dd's' the reproduction time of each

25 VOBU to the GOP information to generate the VOBU table. In the
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(step 256). The AV file managenent information generating unit 112 then

I ssues the WRI TE command and the CLOSE command to the file systemunit 102
to recor dwigdonymy the updated AV data 5 managenent file onporibssmdimc (step
257). Wth this operation, the process of generating and recording the AV
file managenment information ends: Here, an area is assigned to the AV
data managenent file in units of sectors since the AV data managenent file
I S non- AV preesent( embodiment, Hin@e?eadttoWOBUt inelndest aiidecanthta \EBULS
tabl e generated based on the GOP information shown in FIG 23. In the

figure, theraMesi s(cxet30 ofbed@sPndeaichr UOBY Spke reproairedi EozesabAltso0. 5he
VOBU reproduction tine is represented by the nunber of field tinmes (1/60

seconds) 13eténds (£P1G14chindNtdhe AelBdds).N TReshERIABK tidtedhegesshat he
gui dance i mage 203 shown in FIG 21 i's displayed when the user presses "2"

and » Sel ectiape: BLt 988,BRuERCORCHTRE BHA higlsr idsh Ll nd darcesignge

igolis di splayed. Wen e user presses "1 Sel ecti on ttons
. > ; 03 i : : 0
title %Eﬁeg?%?fﬁgﬁ T SR Bt 'n‘?géﬁ‘%lﬁﬁ&;@% % %‘f’-?%léﬁéaﬁﬁééean% %&?@%&?F%ﬂ

it 130. | cthi ti, _ : 26
P EEr RS S5 ATBELAL S, Sl b e 50 333 oo
PCT/ JP98/ 04170 reproducti on perfornmed b{ithe-AV dat a reEerucing uni t 130.

In FIG 26, TERB AYedAVadaspr dBBBENYRES £13380r 8fEr §heooP 8ipgddhiae in the .

managenent file held by the control data nmanagenent _
VOBU table. g

(d) Time Map Table (VOBU Map Number, Time Difference TM_DIFF, and
10 VOBU Address)

The AV file management information generating unit 112
adds up the VOBU reproduction times in the VOBU table in sequence.
Every tiﬁe the addition result matches a time which is an integral
multiple of the TMU, the AV filé management information generating

15 unit 112 detects a VOBU that corresponds to the time. In this
way, the AV file management information generating unit 112
obtains the VOBU map number.corresponding to each time map, and
obtains the time _diffei:ence TM_DIFF from the equation:

TM_DIFF=(integral multiple of TMU)-(summation).

20 The VOBU addresses are obtained by adding each VOBU size up to the
"VOBU map number" to the start address of the consecutive
recording area, the start address being obtained from the Aﬁ data
input unit 111.

Afﬁef gene;éting'the VOB information as described above,

25  the AV file management information generating unit 112 generates

414



unit 107 for the sent title nanme (or title search pointer nunber) 5 to
obtain the PGC information and the VOB information (step 281). Also, the AV
data repr OMQEPHIS4ni t 130 i ssues the OPEN command speci fyi nﬁé'ﬁ’ﬂl’%(?“ﬂol e
shown in the obtained VOB information to the file systemunit 102 (step
282). The AV data reproducing unit 130 then reproduces the 10 title A by
repeating a | oop _ranging fromth sggP 283 .to 290 the sane nunber of tines
as the nunﬁ%@eogGEeFﬂgo t?ﬂntﬂg BeE tAtdenEecordefoy fheify Aty , 1RRRt
AV data reproducing unit 130 converts the start and end tines of the cell
to the startniedidsdstsp 283kt orltddPESgrammadt RRCRFRLNgd ides AVedptat LHRRY
by referring to the tine map information (step 284). The AV data

r epr oduci nganiti t1113@enesatest tme REOBY .corfmasticipaccagengthhePEC nksfooma bikon
file systemunit 102. This allows the disc reading unit 101 to start
readi ng theinhwieed isimgle ided lVEPeci®yiagpondi sgakt thmecehd)ed timewefn
the start and end addresses. The AV data reproducing unit 130 then decodes
AV datas n g hpypgrack buffer 3a each tine the track buffer 3a stores a
predet er mi ned anmount of AV data until the reading of the current cell ends

(steps 286-288). Wenghbe e Lt PatGedNial rBLr89MS, 29+ E8ade89rhbee CRAAL
the AV data reproducing unit 130 décodes data in 47 WO 99/ 14754

e o 08 | AR 5 P dde LR LAY R

ends with the st er al own rn the P tron are

decoded thré%%¥b&d@%i%5°88%§o §S§£f§¥¥jéﬁj %%te%h%héyﬁgggg. This is-because

the AV data  input unit 111 (MPEG encoder 2) comes to a full stop

10 and that it is an important gap between images to the user. When
this happens, the AV file management information génerating unit
112 generates two or more cells by obtaining the times at which
the pauses start.

Also, the AV file management information generating unit

15 112 generates the title search pointer that indicates <the
generated PGC information (step 254).

The AV file management information generating unit 112
then issues the OPEN command and the READ command to the £file
system unit 102 to read an AV data management file if the file

20 already exists (step 255). However, the AV data management file
may not be read when the control data management unit 107 holds
the file.

The AV file management information generating unit 112

] updates the read AV dataf management file by addiné the VOB

25 information, the PGC information, and the title search pointer
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5 reproducing unit 130 issues the CLOSE command to the file systemunit 102
to end the reproduction process. (3-4) Reproduction by Specified Tinme The
"reproductwonohyrsspeci fied time" is a reproduction perfor reBCTIRI/MHE user
specifies the start tine and end tinme 10 within the range of the
reproduction period of the title on the guidance i mage 205 shown in FI G 21.
FIG 27 is a flowhart showi ng the process of the reproduction by specified
tinme. In Fl Gepprated Aw cthea $eePd282n3d4nke the ot data omanagementy gatg
managenment file held by the control data management unit 107 for the sent
title name ((stepi S6)searThe pM rfide managepens dbfermathenPgenernfSindt DAL
and the VOB information (step 295). The AV data reproducing unit 130

further conuert xHdie idSAlds allé MRITE nEsmmsperidnddly CheSEseommand heosthet
address and the end 20 address respectively by referring to the tinme nmap

i nformation gi3tePs¢dfem TR tAI G &of eREQSHET NeriiBe) leHe | apuaseihenOPBbta
command specifying an AV file shown in the obtained VOB infornmation to the

fil it A ) d i by 4 3
9'9/ 34%236%%'4@}“%%4 i8R 22£L- theA¥c %%efae@s@gg; ?ggglngglﬁg%ggguoﬂp

| ssues the D corm%nd speci fy] t‘ge %)t (S&dd r ngh,e d%’?x%%‘éﬁneh‘e
the file sy?ﬁgmptﬁﬂcte fOf.P gelrh%'fsan%r} we hgé |scﬁ{r£adt|l%gﬂun?fdu%o ato start
readi ng the data section ip the VOB between the start. and. epd gpr es,.
The. AV dat a SFSIIRIGORG SR 136eThen HboOUBE A9 GISGIES nEo: Ttk Br PEF.
3a each tine the track buffer 3a stores a ) '
management file in units of sectors since the AV data management
file is non-AV file.
10 FIG.25 shows a time map table and a VOBU table generated
based on the GOP information shown in FIG.23. In the figure,.the
TMU is set to 5 seconds for the sake of conveniences. Also, the

VOBU reproduction time is represented by the number of field times

(1/60 seconds).

15  (3-3) oduct £ AV D
In the reproduction process, the guidance image 203
shown in FIG.21 is displayed when the user presses "2" and
"Selection" buttons on the remote controller while the guidance
image 200 iS displayed. When the user presses "1" and "Selection"
20 buttons while the guidénce image 203 is displayed, the control
unit 105 sends a title name (of a title search pointer number) to
the AV data reproducing unit 130. In the present example, this
lets the title A_be.produced.

FIG.26 is a flowchart showing the process of an ordinary
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pr edet er m ned anount

AV Data The special reproduction
the "Fast FERRERHCHUAR Renformere

and ends when the user presses the "Play"

recording/ editing/ r

reproduction (step 310). For exanple, the skip tinme At

of AV data until the reading of the current cell ends
(steps 299-301). Wien the disc reading unit 101 ends the reading, the AV
dat a repr oMQedmIs4init 130 decodes data in the 10 track buffBETIBIS041HW,

302), and issues the CLOSE command to the file systemunit 102 (step 303).
The reproduction process ends with the step.

epr oduci ng control

(3-5) Speci al
rocess starts when the user ]
ndPRgAVk8ptan rERECHRAHPE WRHErbPPer 6,
key

Repr oducti on of
15 presses

in the reproduction process
shown in FIGs.26 and 7. FFE 268 theAY| dakaarePEoduried t welpr b3@sseéers heo
speci al reproduction perfornmed by the AV data reproducing unit 130. 20

The AV dat athe epV odata nganagemeri80filenhekdebyi hige acontidl cdatanménageneént
unit 105 that the user
the "Fast Rgdiwrid7 dor" Bhwi 8éhBotitiy nafikd Yo tHitRet s&earAh poins8eecChakber)

has pressed

is set to "+1

second” o ored NebtdAdsknd9pce Wr&Shddiidf and the VOB information (step 281).
d" key, and "-1 second” for the "Rew nding"” key. The

PCT/ JP98/ 04170 For war

skip tine Q%w@y {?ﬁeeéﬁeBQ%HRg\‘:eﬁi%gﬁygﬁby Uit hBes

ey IS press

when the "
reproducti o .

reproducindgﬁ%lfxﬂﬁg
fromthe Mﬂ%ideco er

st Forwar

e system

d" or

22,88 e el I oyRaEfs

step

uring t

a. Vo

ains t

a

elg%ng-;'s at¥k " OPEN €€QRfand

€ specl a

e

a

RO FR Fhe

‘%nf¥“1d§ %ars tB%ZSﬁack buffer 3a (steps 311- 313).

The AV data reproducing unit 130 then reproduces the

10 title A by repeating a loop ranging from the step 283 to 290 the

same number of times as the number of cells set in the PGC

information.

More specifically,

the AV data reproducing unit 130

converts the start and end times of the cell to the start address

15 (sector address) and the end address respectively by referring to

the time map information (step 284). The AV data reproducing unit

130 issues the READ command specifying the times to the file

system unit 102.

This allows the disc reading unit 101 to start

reading the data section in the VOB (corresponding to the cell)

20 between the start and end addresses.

The AV data reproducing unit 130 then decodes AV data

in the track buffer 3a each time the track buffer 3a stores a

predetermined amount of AV data until the reading of the current

cell ends

(steps 286-288).

When the disc reading unit 101 ends

25 reading the cell, the AV data reproducing unit 130 decodes data in
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The AV data reproducing unit 130 then executes the 10 process ranging from
the step 315 to step 325 every tinme the pause tine "ts" is updated using
the skip tygQefdysainti| an instruction to end the special rexrmIRsLITN
(e.g., pressing of the "Play" key) is entered.. More specifically, when the
updated tinme "ts" does not 15 exceed the end tinme of the cell being
reproduced, the AV data reproducing unit 130 refers to the tinme map

i nf or mati onthe tdeokibyfer/GRBU (stept 28?) corlhes pepdeducticre of rthe' ©ell(sndp
318), calculates the start address of the VOBU map by referring to the
correspondi pathi FBeMBpepnd the VOBU, and reads the reference 20 picture
size fromthe identified VOBU map (step 319). Wien the updated tine "ts"

exceeds the end tinme gfrddie Lur radl | YeI B! oulbtaedik ethe apdcWifliokR&tEonhSate
next cell, the AV data reproducing unit 130 updates the tinme "ts" to a tine

exceedi ng t £\ thRe NeXEocld WedtdiBy ORiRvRSd fhem ﬁvceahehn

formul a (stg%scz%%%d 3%?@?%’ Pﬁﬁeﬁlgo%(tg% ns t?’ue slt art address of the Vi

and the WD. 99/.14754.

PCT/JP98?04f?@rPgP§}3ﬁc3nﬁ c}a?e S|ze d%%%rC&P%F Bove "rh ° E&edgﬁle system

r eproduci ng uni.t i ssu DI SCON AV _ BLK connand to the file

syst em uni t YPgF &é ciPyFﬁg Fﬁ% Bﬁ?ﬁ??ﬁﬁF¥ﬁQuHIQﬁﬁ§Fbss and the reference

picture 5 size indicating a data section (step 320). This conmand is

i ssued to check whether a reference picture recording area outsteps a

boundary such as a boundary betmeen zones, that is, whether a reference

pi cture recddidigRepgeducts goBReCYRLeA RIRE a di scontinuous area (step

320). When it is judged that the area is
The "reproduction by specified time" is a reproduction

performed when the user specifies the start time and end time
10 within the range of the reproduction period of the-title on the
guidance image 205 shown in FIG.21.
FIG.27 is a flowchart showing the process of the
reproduction by specified time.
In FIG.27, the AV data reproducing unit 130 refers to
15  the AV data management file held by the control data management
uﬁ;t 107 for the sent title name (or title search pointer number)
to obtain the PGC information and the VOB information (step 295)f
The AV data reproducing unit 130 further converts the start and
end times specified by the user to the start address and the end
20 address respectively by referring to the time map information
(step 296).
The AV data reproducing unit 130 issues the OPEN command
sﬁécif&ing an AV file shown in thé:obtained VOB informatibn to the

file system unit 102 (step 297). The AV data reproducing unit 130
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10 di sconti nuous, the AV data reproducing unit 130 detects a VOBU nap

adj acent to' the current VOBU (step 322), and reads the start address and

t he referegeopigmihure size (step 323). The AV data reproducipay/aree$/ 041160

i ssues the READ command specifying the read start address and reference
picture size to 15 the file systemunit 102 (step 324). On receiving the
command, the file systemunit 102 stores the reference picture data

speci fi ed bylsbeissuemdhel READt hemmard ksprdiffyingathhebtaired mkanli ang end
data is then reproduced by the MPEG decoder 4. The above-descri bed process

i s repeat edagakeksas o itisd r f£1eoBys@emndiniite BYeci alThispraidimts othesdisc
entered, with the tine "ts" being updated by the skip tinme At in each of

the repeatedepaongsagst 10Mafb toeatPISteagingnNthe adat ecivm aln the VOB
reproduction Is entered (step 325), the AV data reproducing unit 130 ends

the speci al L O C Sy Ned 0 a former 25 nornal
reproductioﬁ%ggéggu€%% €%§é€3%§383 sﬁ%ﬁ%H%n FIG 26 or step 51 WO :

'n FIG 27 (step 326) TR B A5PnFEPTPRECPR,oiE. 17T SRR GOFRASTRD, SR

I's set to t start ti

of the normal repraoduct.iqn. escriped. aboye, ref erence lcture

addr esses coPr &gorddiask %‘#%ﬁsgavxﬁﬁﬁﬁ g?’?‘fee%\{’ﬁy ttri%cg‘sa?"bpﬁﬁre?%r %’égres a
sequentially obtained in accordance with the tinme map informtjon.

Furt her mor ePTEARtEFRENGA pAMOMRY nak i AV F3kd Rt ihehs Reartimna af &henFusrent.
VOBU table in a hierarchical structure in which the reproduction tines of
al | the VOBuelianendpeilsteper 8§8-pB3i ti oNbepsEbeodisgdarading) unafte I'0leeads
to each other. Wth this 10 construction, it is unnecessary for

t he di sc tothecoeadinm, the AV data reproducing unit 130 decodes data in the

10 track buffer 3a (step 302), and issues the CLOSE command to the
file system unit 102 (step 303). The reproduction process ends

with the step.

= eci ion Vv
The special reproduction process starts when the user
15 presses the "Fast Forward" key or the "Rewinding” key on the
remote controller 6, and ends when the user presses the "Play" key
in the reproduction process shown in FIGs.26 and 27.
FIG.28 is a flowchart showing the process of the special
reproduction performed by the AV data reproducing unit 130.
20 _ The AV data reproducing unit 130, on receiving a
notification from the recording/ editing/ reproducing control unit
105 that the user has pressed the "Fast Forward” or "Rewinding”
key, sets a skip timé At for special reproduction (step 310).

For example, the skip time At is set to "+1 second" for the "Fast

49



reproduction tinmes and storage positions (sector addresses) of all the
VOBUs. This reduces the anmount of data to be recorded in one disc, enabling
vi deo/ audi @,¢ls7440 be reproduced in realtinme while the vi deehwpoi/sumenrta is
recorded onto the disc. 15 In the present enbodi ment, as shown
in FIG 14, the DVD recorder 10 is constructed based on the premse that it
Is used as a replacenent for a VIR used at hone. However, not limted to

the constr UQ!Terd\"h&@Pﬂ, hanBVB-RAVEEbRE" | Sot Otie "Urtersl ritdi rig T &yr.di Mhemediipm
for conputers, the follow ng constructions are possible. 20 That is to

say, -the di SG,RCCASS fd&%t be | SkieRIHIRC fllspdise By P BAM-dni VeeadiRar abHg, "t-a
a conputer bus via an IF called SCSI or I'DE. Al sOo, the conponents ot her

than the di%%é%ﬂ&**%ﬁgﬂttﬁeahﬁaQEhE%&%%rﬁm Qﬂ?ra%éﬁ%ﬁéﬁi?*hf?if?ﬁP§r%g%ed

application program are executed on the conputer case,

the disc 25 yecordi ni.t.100 i reading unit 101, and file systemunit
52 VO 99/‘%14%‘2 cBY UBebidlOrefkSGnlEh! PCT/ JP98/ 04170

102 are numinly achi eved as appl.i cati ons for enhanci e OS or the .
functiong of %/he os. ﬂ%ot,sh?p RigBte o ifsRst & ﬁgf‘{aﬁ':fn TAPFOMUGAR I AR,

achieved as functions of the application prograns. The various conmands
support ed by3h@apses Hher MPEm decoderod .y odtadnsy dhenPaugesdipecets” from
commands, such as a systemcall conmand, provided to the applications. In
t he present tdebdiRBfRerdecoden s deandi pbearhatheathank buféeredar dstors BB
However, one AV file may record a plurality of VOBs. This is achieved,
for exanpl e, 343y .an arrangenent in 10 which the AV data managenent file
(RTRWI1FO records and manages size of each VOB included in AV files or
of fset addresses of ththe AV data reproducing unit 130 then executes the
10 process ranging from the step 315 to step 325 every time the pause
time "ts" is updated using the skip time At until an instruction
to end the special reproduction (e.g., pressing of the "Play" key)
is entered.
More specifically, When the updated time "ts" does not
15 exceed the end time of the cell being reproduced, the AV data
.reproducing unit 130 refers to the time map information to
identify a VOBU map that corresponds to the time "ts" (step 318),
calculates the start address of the VOBU map by referring to the
corresponding time map and the VOBU, and reads the reference
20 picture size from the identified VOBU map (step 319). When the
updated time "ts" exceeds the end time of the currently reproduced
cell and when there is a next cell, the AV data reproducing unit
130 updates the time "ts" to a time exceeding the start time of

the next cell by a time obtained from a certain formula (steps

25 315-317), then obtains the start address of the VOBU and the
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VOBs fromthe start of the corresponding AV file. The reference picuture
size may be defined as the end address of the video pack in which the final
data of theobsiaess 15 encoded reference picture (the first PCPAURWS4EI0 of
this VOBU is recorded. The end address is neasured by the relative in-file
sector address fromthe first sector of this VOBU Wile the present

i nvention has_been ful]y described, various changes and nodifications are

- of course pERESERRCS RIRRID G iFep AasicrdPrdoMPONe -scope of the present

i nvention. | NDUSTRI AL USE PCSSI BI LI TY As apparent fromthe above
description, the opti he @Vsdatacvepiodueppareniss 1610 tissyasegent invention
Is suitable for generating special reproduction information of reduced
anount usedSESRCH_\IYSWNI4AY4 BLK command to the file system unit 102
PCT/ JP98/ 04170 for special reproductions such as fast forward and rew nd

while AV dagpetSfyergr e eptaind@® ¢tsetci AddLesst an@. theSeefbbenept piakure
disc of the present I1nvention is suitable for recording the speci al

reproducd i 0gs 38 HdEdtamg 898LEET sebi b H2lb2320) Theri € imila ri%a%%eg

recordi ng medi um of the present invention is run on a conputer ineluding

recordi ng/ f@pEBgFﬁi%%e%ggE Lokéﬁﬁféﬁﬂefgé?ghrfia éé%ﬁ%ﬂ#fggééfSEt?g?ps a

generating special reproduction 1 nformati-o uce unt use
D TSR R e R d A B, Ve % T Aeber
reference picture recording area is a consecutive érea or a
discontinuous area (step 320). When it is judged that the area is
10 discontinuous, the AV data reproducing unit 130 detects a VOBU map
adjacent to the current VOBU (step 322), and reéds the start
address and the reference picture size (step 323).
The.AV data reproducing unit 130 issues the READ command
specifying the read start addfess and referenée picture size to
15 the file system unit 102 {step 324). On receiving the command,
the file system unit 102 stores the reference picture data
spgcified by the command into the track buffer 3a. The reference
picture data is then reproduced by the MPEG decoder 4.
The above-described process is repeated until an
20 instruction to end the special reproduction is entered, with the
time "ts" being updated by the skip time At.in each of the
repeated processes. When the instruction to end the special
reprodgction is entered (step 325), the AV data reproducing unit
130 ends the special reproduction pfoéess and returns to a former

25 normal reproduction, that is, to step 283 shown in FIG.26 or step
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55 What i's clainmed is: 1. An optical disc conprising: a data area
operable to store a video object including a plurality of video object
units; a tiwgodiapssr ea operable to store tine map i nformati Gigr/mpoknd1ss tine
table, included in the time map information and associated with the video
object; and a second tinme table, included in the time map infornmati on and
associated with the video object, including a plurality of entries, each
associ at ed w36 showspactEME 27 detxepb3R6) .unTh Adfngnthislj ngheé tiws ottt iign
time and a data size of the respective video object unit; wherein said

first time todt eed nldidamaraddiaeses thdi Aokl SéPFe@EcHDSAL i ons of video
obj ect units corresponding to reproduction points that differ by a

predetermned tinme uniisthakskeibAICELLIRN 2 JEPErEMEe CRYRAG OThdREFd ibs
of a video object unit, and indicators for indicating which of the entries

are associ at@&’rf’@.&ﬂbﬁc@&xg"i QEO QE{nSQt v'ﬁgiléi ;gffegcloﬁg)? NEhEO Eﬁf& time .are

repr oducti on pol nt's. n optical C inclarm erein
said datag area_is .qperable for storing apluralit f vi.deo objec%s sai d
optical & scSBIRRRLAS. oftarasd it popigange v the Fime pap LoERmation.
associated with a respective qne of the plurality, of_ video objects and
i ncl udi ng adH &N ERE FJ™6t BRRgRHSIMAEIAR HRCINER ot Eite AR Lakle
the respective video object, corresponding to reproduction points that
differ by a $predéher tebeudnt 3 hhierarrhhget StamcrurgxiFnwhich the.
reproduction period of a video object unit, and indicators for indicating
whi ch of therepnodustion timesief el the tVRBUS dud otfjesict stotage ipdsifmions
respective video object, corresponding to the reproduction points; and a
plurality of(seitbrse@ddtesises)t abte, reldtedsdm ateathwi bhharr espekitive winss
of said plurality of video objects and includi-ng a plurality of entries,
wherei n wachcafstaaidtion, it is unnecessary for the disc to record the
reproduction times and storage positions (sector addresses) of all
the VOBUs. This reduces the amount of data to be recorded in one
disc, enabling video/audio data to be reproduced in realtime while
the video/audio data is recorded onto the disc.
15 ' In the present embodiment, as shown in FIG.14, the DVD
.recorder 10 is constructed based on the premise that it is used as
a ;gplacement for a VIR used at home. However, not limited to the
‘construction, when the DVD-RAM disc is to be used as a recording
medium for computers, the following constructions are possible.
20 That is to say, the disc access unit 3 is connected, as a DVD-RAM
drive apparatus, to a computer bus via an IF called SCSI or IbE.
Also, the components other than the disc access unit 3 are
achieved or operated when the OS and the application program are

executed on the computer hardware. In this case, the disc

25 recording unit 100, disc reading unit 101, and file system unit
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Substitute sheet - 1 Sep 2000 56 entries is associated with a respective
video object unit of the respective video object and includes a

repr oduct iwimodsian®s and a data size of the respective video GGEHMISOSITO Of
the respective video object. 3. An optical disc as claimed in claim 2,
wherein each first time table conprises: a plurality of tinme maps, each
time map corresponding to a respective one of the reproduction points and
each incl udifR) are npiishy dachikved 03s, appltcations o cenhaieindrhe 0S or
indicating an entry of said second tine table for a correspondi ng vi deo
obj ect uni tthdafumoticmpantistieo 0$e rRespecthe eotipgr odompomenipni otheanthan
address of the corresponding video object unit, and difference information

i ndi cating gnékd f erencaaigiyeeachheveaspest i Steh BTk OBLROI appRddation
reproduction start tinme of the correspondi ng video object unit. 4. An

optical di S&ro}’%a&{sa' ”Q'ﬂe' Batlhd @bmﬂ&?ﬁse's RippdetelMByRRel B DENE é@ém unit

further includes a plurality of tine offset each aSsociated w

correspandi 15, Vi dgo salieh oARd Ui A engscpetyean dJeémf»tcal

reproduction porn repro e corresponding video ob

and a start tlne f a f|r i ohject. _uni.t _in the correspondi ng V|deo
obj ect. ‘%ptﬁrcovfl%%%' 3 5&?@& CARLEPS; m 3, wherein the tine map

|nfornat|on further includes the nunber of tinme, maps i h first tinme
tabl e and the number &R RERsent exbrdimenhq %?r&?t45§Q§‘ESd thaknegeh A%
disc as clained in claim2, wherein each entry of each second time table
further incEikRFesoaasacnez¥0Bf Hawewer,r oner AcEile dmay eecprd a phusplityl
disc as claimed in claim1, wherein each first time table conprises: a
plurality offtVvads rrapét‘,hi@acnls tackiengd coforspaanphg, t bya arespotangemaente of
the reproduction points and each including one of said indicators, said one
of sai dia ndileixtlorishe rRll citiangnayagenteny: ¢filsai(RTRECUFA)t reeotdbl anfiomanages
correspondi ng video object unit that corresponds to the respective
reproduct i ogi poidt ,esth aiB esfclafldddanc i espesdorgo¥ifdee abieessepi bf tné

difference informatio indicating a .
VOBs from the start of the corresponding AV file,
The reference picuture size may be defined as the end
address of the video pack in which the final data of the first
15 encoded reference picture (the first I-picture) of this VOBU is
recorded. The end address is measured by the relative in-file
sector address from the first sector of this VOBU.
While the present invention has been fully described,

various changes and modifications are of course possible without

20 departing from the scope of the present invention.

INDUSTRIAL USE POSSIBILITY
As apparent from the above description, the optical disc
recording apparatus of the present invention is suitable for

generating special reproduction information of reduced amount used
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57 difference between the respective reproduction point and reproduction
start time of the corresponding video object unit. 8. An optical disc as
cl ai ned inwa 47 wherein the time map i nformation furtheeriyped/osdms a
time offse for t%EEVIdEO object, said tine offset indicating a difference
between a first reproduction point during a reproduction of the video
object and a start tinme of a first video object unit in the video object.

9. An oppeakpélse qre;fﬂoau&edon@ Sl s’ fagkeroirvateand nrewing@ while AV
i nformation furt%er i ncl udes the nunber of tine maps in said first tine

tabl e and tagtguﬁge&egkrﬁghrbﬁéo'Ehéaaﬂséeﬁﬂngeélnﬁlhéb|eAléQ, thénoppitaal
disc as clarned in claim1l, wherein each entry of said second tine table

further |nclud S d%%gsﬂfgﬁég 2; hb Lt 5ﬁf?EeQﬁEﬁﬁﬁiér%orlhfcofﬁln the

recordi ng as at'us use mn an o Ical disc, sald reco ng appar at us

conprising: an i.n ut device qperable to .r.eceiye iy ag

series; a cORFFEEL %ﬂ&y%ﬂf§fﬁﬁF%ﬁﬂmﬁ%%§£€§§ 9§%§idgé v%g 5 datae

SO0 as to_generate a V|deo obe ct which i udes uence Of V|deo obj ect

i (5 o8 or POMRYCEEVIeARARIG Zocerhong medii ot thecPLErBLt UMeRtIR gt Fibi
disc; and a controller operable to generate a first tinme table and a second

time tabl e, oand G@mE%WR#(ﬂnQ%adGn@WﬁtFﬂaoﬁﬁanQﬁaHﬁ?ﬁﬂqqﬁéngh@n§§n595tQHt&FBéo
object, the generated first time table, and the generated second tine table
onto the optiisals,di spg wher eiuitadile c8arr o¢éreratingpersmifaialo yepseductins

second tinme table so as to include a plurality of entries, each associated

with a resp&nﬁbrmauiohxnfﬂjeﬂﬁceﬂnhmouandusediﬁuﬁlayeciaﬂepm@d@dubamdhsnsuahd
a data size of the respective video object unit, and to generate the first

tine tabl e @@ @sstofondrtandaddersfaswhilk @t idagastier ageopded tormmns thle dideo
obj ect units corresponding to reproduction points that differ by a

predet engi ngg LbE® Wk, that is longer than a nmaxi mum reproduction
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58 per.iod of a video object unit and indicators for indicating which of the
entries are associated with the video object units corresponding to the
reproduct woreoiersat s. 12. A recordi ng apparatus; as cl-ai nRETAIPISPATN 11,
wherein said conpression device is operable to generate a plurality of

vi deo objects, said witing device is operable to wite thepluratity of |

vi deo objects onto the optical disc, and said controller is ;
generate: a plurality of the first tinkhfMS®, each as \%im(jmie“‘m
respective one of the plurality of video objects and i ndf €SSes

I ndi cating storage positions of video object units, in the respective video

obj ect, corresponding to reproduction points that differ by a predeterm ned

time unit fhatan SoptirgaAr diBanifclBding M rdiy0@4ekbi andper tofe alap adedso0 the
object unit, and indicators for indicating which of the entries are

associ aj edguthNatdle WASAPLRNBCbrURbLE; vided b RHCHnd/ &N ¢atheCRiapCarea

corresponding to the reproduction points; and & plurality of the second

time tapl eatﬁﬁgﬁﬂgﬁﬁ ﬁéfﬂ%ﬁ%&%’g&?’p%éﬁ%‘none of the plurality of vi deg

[

obj ects an gga entries, wherein each of the entries
I's assogiated with a_respective video object unit .n the respective vide
obj oot &nd i ncl udes S2FBprodf PEICTT PGS dad Bl bt G idleds QBIRGE
video opject.unit of the respective video object. 13. A recording
appar at us 3§1gﬁained in claiml12, wherein said controller is operable to
generate: a plurality of tine maps in each first tine table, each tine nmap
correspdnding to a r &8BeEimg aamdndormREipepipeindsod paint 9f o b ikt tine
i ncl udi ng one of the indicators, said one of the indicators indicating an
entry ol thabiecand aisecond| tinertableriesmaah midecdebissitect unit that

corresponds to-the respective reproduction point, an address of the
correspdndi ng vi deo ebrécfimsikt timadtdbléeirabedeEPL ACEVENT SHEET

9 addresses of video object units in a corresponding video
10 object, the addresses being arranged in order and indicating
11 storage positions of the video object uniﬁs that correspond to
12 reproduction points that differ by a predetermined time unit, the
13  predetermined time unit being longer than a maximum reproduction
14 period of a video object unit; and

15 ) - indicators for specifying the video object units which
16 respectively correspond to the addresses, and

17 each second time table includes an entry for each video
18 object unit in the corresponding video object, the entries being
19 arranged in order and each including a reproduqtion period of a

20 video object unit and a data size of the video object unit.

1 2. The optical.disc of Claim 1, wherein

2 each first time table includes a plurality of first time
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59 information indicating a differ spective reproduction
point and a reproduction start time of the corr i'ng video object unit.
14. A regpigdhigeapparatus as clai rrm““l\m“ﬂ““ ﬂ wher epoT/Ipsaiodi7o
controll er "i's"operabl e to generate all@eus Bl REGH O of fsets, each
associated wth a correspondi ng video object and indicating a difference
between a first reproduction point during a reproduction of the

correspopdi pap¥i HROcbéfsH cditespshar tota niifffererit rmie wifdéheolpproduationn
t he correspondi ng video object. 15. A recording apparatus as clainmed in
claim 13, gi@kg,said controller is further operable to generate time map
i nformati on"whi ch i ncludes the nunber of tine nmaps in each first tine table

and the punber of entrd ié%d%ﬂaqtiﬁ@oQQbﬁknﬁnEQQh@? ang1s2bdi Wi bENdecond

device is further operable to wite the time map Information of the optical

disc. 16 A recordi ng . appar %iﬁﬁ ip,clain. relbe sgyd ¢
controllgr F&mFurﬁﬁg? gﬁ&f§b|§5?§ 3%%%#% e eegeé%ngh#%ﬁégggbl%ﬂésﬁgﬁ t gt
each entry- of each. second time table further includes a data size of a
first refer BABERLLEYUPE. Vigeo OBIRRL iRy apparatus as clainmed in claim

11, wherein said controller is operable to generate: a plurality of tine
nmaps, eaBh tinme map cHAEsFEXGEnGiPe BaPeiPELERSR: one of the reproduction
poi nts and each including one of the indicators, said one of the indicators
i ndi cati Ag an entry ofonehefsekerihdioasorshl the ginddcadoreipehar Py iaisgcond.
object unit that corresponds to the respective reproduction point, an

addr ess 10f tigecomapspboxli g wiideo obbipect unintit akbiadi f cerresronds orteat tba
indicating a difference between the respective reproduction point and a
repr oduati oxepraduction pbitbg correspondi ng vi deo object unit. 18. A
recordi ng apparatus as clained in claim1l7, wherein said controller is
operabl @zt 0 generate ar iRrekEset £0é viteyidigecebpatt, tHa€ cdhrisHdmist itoe

of fset indicates a

13 the reproduction point, and

14 difference information indicating a difference between
15 the corresponding reproduction point and a reproduction start time
16 of the corresponding video object unit, and

17 each second time map includes time information
18 indicating a feproduction beriod of a.coriespondingmvideo object
19 unit, and also includes a data size of the corresponding video

20 object unit.

1 3. The optical disc of Claim 2, wherein

2 _ the time map information includes a time offset for each
3 video object, each time offset indicating a difference betweeh a
4 first reproduction poiht during a reproduction of the

5 corresponding video object and a start time of a first video

6 object unit in the corresponding video object.
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di fference . between a first reproduction point during a reproduction
of the video object and a start tine of a first video object unit in the

vi deo obj ew0 9914754 A recordi ng apparatus as clainmed in cl #Cu/IPDs/ 0stIer €i n
said controller is further operable to generate tinme map_infornmati on which

i ncl udes the nunmber of tine maps in the first time table and the nunber of

entries in the second tine table, and said witing devi cei’m"wm"m
operable to wite the time map infornmation onto the optic:* ""l"ﬂn
recording apparatus as claimed in claim1l, wherein said contfolter"is =

further dperdablRe recogdiegatppahatsecoomptisingabl e such that each entry of
the second tine table further includes a data size of a first reference

pi cture. 221. A conpuirer ippagr aeaEodbed reced iRyt e¥idemdahte nedi §Mdiate
use with an optical disc, and for use with a conmputer that is operable to
recei ve yideerdalsa in a tinme series, conpress the received video data to
generate a video object which includes a sequence of video object units,

and to wgite the genegg&ﬁﬂgﬁkgggoHQEESﬁs9969 ééﬁ?éﬁ%é#%ﬁ fﬂéﬂ%eéﬁﬁég?tﬁ%geo

conput er program conprising:. generatron instru Instructin

and s sefondoERnso; dpfistatd o el B EreIRAQT G3ELRR b Sekbfite ot Fioeo

pIuraIitX of .entries. each associated with a respective video object unit
and i ncl 8di P8I&FepPdbdétion time and a data size of the respective video
object upit, wherein said generation_instructions are operable tg instruct

the conplter to generd &S5t % F¢3R3 FPReWEABIRIsBaER PBEPNERLSP SHEE;
i ndicating storage positions of video object units corresponding to
reproducPi oAnoints that differ by a predetermined tinme unit that is |onger
than a maxi mum reproduction period of a video object unit, and indicators
for indi8ating which & wcoateodrissanse &esodoatedlling t hkeviwetobjmeans,
units corresponding to the reproduction points; and wite 61
i nstructponghkaeinnstructing the conputer to wite the generated first and
1 _ the control means controls the write means to write the
12 generated video object onto the optical disc, generates a first
13 time table and a second time table, and controls the write means
14 to write the generated first time table and second time table,
15 : each first time table including:
16 addresses of video object units in a corresponding video
17 object, the addresses being arranged in order and indicating
18 storage positions of the video object units that correspond to
19 reproduction points that differ by a predetermined time unit, the
20 predetermined time unit being longer than a maximum reproduction
21  period of a video object unit; and
22 indicators for specifying the video object units which

23 respectively correspond to the addresses: and

22 each second time table including an entry for each video
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~second tables onto the optical disc. 22. A conput er progam enbodi ed on a
conput er readable nediumas clained in claim?21, for use with a conputer
that is fywigdeaursaper able to generate IMHnmI’“IﬁmmI | deo POTARISIM41TONer ei N
sai d generation instructions are operf r ing the conputer to
generate: a plurality of said first tihe “@abl e? edch* associated with a
respective one of the plurality of video objects and includi ng addresses
i ndi cat2sng citjecaganidsihi ahe obrresdpondbngctridew tehjeat t Hther esytadieisv deingeo
obj ect, corresponding to reproduction points that differ by a predeterm ned
time urdst tddarnged digeyrdeiannd ERChMiNdleRiaduet ireprpdiucedonl parybdeof a
" object unit, and indicators for indicating which of the entries are
associ aired wided g edtdaniebhRat aUBAES, side € ¥1RS RAGdY dp4iedOudkitect
corresponding to the reproduction points; and a plurality of said second
time table, each associated with a respective one of the plurality of video
objects and including a plurality of entries, wherein each of said entries
i s assogi ateed whth respect | i ] LuUnjtog respective video
obj ect gnd sﬁncw& egégogégrggdééia%%gﬁgrépa%%gd&a’t é"Hsla'lItzerel%of t he respective
vi deo obhject unit of the respective video . object. 23. A.conputer_ program
enbodi e? on a conput &2 g&ﬁggetﬂ%li% lBFgFaEﬂ 3 r?l@iréﬂ'ﬁlgﬁggyvﬁeﬁ%% id
generation instructions are operable for instructing the conputer to
generat & APSuMBEFRyeRED tFIRFERRODT foeRcHIEFPRENE | FRE 1o the FePFodquRE iRy
corresponding to a respective one of the reproduction -points and each
i ncl udi g ®®an&B,said indicators, said one of said indicators inditating an
entry of said second tine table for a correspondi ng video object unit that
correspédnds to the respeErtsecond griotuctabare poigiiudesn aagdnesd idly oife second
correspondi ng video object unit, and .62 difference information
i ndi cat isng tAmedi fibpsengeicibeeaehn coiesp@spetio v raFfedentd oone pof ntthe
and a reproduction start tine of the :

7 plurality of video object units,

8 each first time map inciudes:

9 one of the indicators, the indicator indicating a second
10 time map for a video object unit that corresponds to the
1n - repfoduction point,

12 ' an address of the video object unit that corresponds to
13 the reproduction point, and

14 difference information indicating a diffefence_between
15 the corresponding reproduction point and a reproduction start time
16 of the corrésponding video object unit, and

17 _ each second. time map includes time information
18 indicating a reproduction period of a correspohding video object

19 unit, and also includes a data size of the corresponding video

, -

\\
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correspondi ng vi deo object unit. A conputer program enbodi ed on a
conput er readabl e nmedi um as clalned | I n said generation

i nstructi owo We78aper abl e for instr uc m “mﬂm t o g 9804170
plurality of tinme offsets, each aSSOCIa ed ascorrespondi ng vi deo
object and indicating a difference between a first reproduction point
during a reproduction of the corresponding video object and a start time of
a first viddo offjhectregording eRparafpdspbnelaim Vi dethermirt. 25. A

conput er progranlenbodled on a conputer readable nediumas clainmed in claim
23, wher @i n said generthe rigmensap utnfarmation finclhdes opdrias ofifset for each
I nstructing the conputer to generate tine map information which includes

t he nunber afiddor®biaes,i eaedchiher sttfsefeihdbtating & heiffebencofbetwedresa
in each second tinme table, and said wite instructions are further operable
for inst KUCtﬂlﬂ’Qstt hereptBdh€fid® Wpbhiatt heqdtiy MR | NF&PrEdUSL it Oolthe the
optical disc. A conputer program enmbodi ed on a conputer readable

medi um ag C'é—’sb pdhdly Rideo V‘QS?S&:E SRl PeesAt | RAmkNSIF Ugt IF QRS talPideo
further opera for |nstruct|ng the conputer to generate the second tine

t abl es sgchtéfglrs qte r*hgfcggg ﬁgﬁggggtbgsconp eéyrther i ncl udes a

data size of erence pic er program enbodi ed on
a conputer readable nedlun1as claimed in claim?2l1l, wherein said generatlng
instructions are operable for |nstruct|ng the conmputer to generate: a
plurality of_ tine nags in said first tine table, each tine map

corr espoitdi g th EOPRERETTSAGHE o"fe"'t‘?ﬁ-,dll%m GFFFinG & RRPERM to be

i ncluding one of said indicators, said one of said indicators indicating an
entry ofZsmnféﬁkadatFﬁ@PF§%¥ewhbﬁharééﬁiﬁgﬁoﬁéﬁﬁg dRgao idbjeechinmi $eXIrs -
-corresponds to the respective reproduction point, an address of the '
correspoidi rapmp s erh| the uﬁCe;Vaddvide©3dﬁﬁdeﬂ@ngenenabenaﬂvmﬁeo object
indicating a difference between the respective reproduction poi nt
and a 4reprmidtictimoiudest & tsedquance off video object units, and writes the
5 generated video object onto an optical disc, the program
6 instructing the computer to generate a first time table and a
7 second time table and to write the generated tables into the
8 optical disc, wherein
9 ' the first time table includes:
10 '~ addresses of video object units in a corresponding video
11 object, the addresses being arranged in order and indicating
12 storage positions of the video object units that correspond to
13 reproduction points that differ by a predetermined time unit, the
14 predetermined time unit being longer than a maximum reproduction
15 period of a video object unit; and
16 indicators for specifying the video object units which

17 respectively correspond to the addresses, and

18 the second time table includes an entry for each video
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correspondi ng vi deo obj ect unit.-2§k.~fﬁrt0ﬁﬁﬁfé7’BF5§ran1enbodied,on a
conputer readable nediumas clained in i . ein said generation

i nstructi owe %ngrseper abl e for instrug WWM“Mr t 0 gPOEUIPIsR4RT0l | ME
of fset for the video object, said ti et " ndicating a difference
between a first reproduction point during a reproduction of the video
object and a start tinme of a first video object unit in the video object.
29.  Alconpidedt PRgE aih e datedbondiagpuigecr 6bgabts REi et Afe &l Bé IS
in claim27, wherein said generating instructions are further operable for
| NSt T UCEH NGat ALNEEAPLA C5rd€r U@ Sheh 1 { AR U ' OF B SR WULE T d AL USSE 2
the nunber of tinme maps in the first tinme tabl®e and the nunber "of entries
[N the $ec0ftudd B it GuniddndAlad diital 81-8SbEUERL 0P2aBY Cob N SinOpeT abI €
for instructing the conputer to wite the tinme map 1 nfornmation onto t he
optical disc. 30. - A conputer program enbodi ed on-a conputer readable
medi um as clainmed in claim21l, wherein said generating instructions are
further operable for instructing the conputer to generate the second tine
tabl e such that each entry of the second tine table further includes a data
size of a first reference picture.
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