', e3e"G"BBCAD40OETF6FTGai 8 REPRODUCI NG APPARATUS AND REPRODUCI NG METHOD
BACKGROUND OF THE | NVENTI ON The present invention relates to a techni que

. for playing back information 5 fromrecording nedia, and nore specifically)

to a technique for accessing desired playback tine of the | ' en
the information is recorded on the recordi ng nediumby a cmmmmwmmmmmwr?n
- whi ch playback tine length is not proporTionaI to coded data appunt. 10
DESCRI PTI ON ON RELATED ART In recent years, Digital Versatile Di'S¢
(hereinafter referred to as "DVD') has been gaining popularity. The

recordi ng capacih_\y of DVD is several_tines greater t han that of Conpact
Disc (hereinafte E%RM'NQW?AWWSW ODLENG MERHRQD ar e

DVD- Vi deo for videol audi o pl ayback and DVD- Audi o for 15 making a point of
audi o pl ayback which is added to DVD-Video. |In DVD Audi o standard, al nost
all the information recorded on the disc is used for audi o playback. In

DVD- Audi o SBAGKHEROUNEOE Hhk INWENTWOBS of net hods to record audi o data on
DVD: Linear PCM_and Packed PCM The two types are the same in 20 that the
audi o data is codwipresegtinvestien telaies taa éc@nmuesfqr@dmm@ach infeemation
However, in Linear PCM the playback time is proportional to the coded data
amount® whdremsrecordiag knddirC\and teorel apecifigally, e astecbnigueofen @coessingo t he
coded data anount. Packed PCM uses characteristics of audio signals to
conpr ess amnesiredopldyhank tmepofetheciafdrnfatiomawhen theridformatien is Irecomadedoniat a
25 anmount per tine in accordance with the tenporal repetition of audi o data
andl or 2heoecaiditg medhue byen cading rsehemeAn whichqlaylackdimatlengtRas ket PCM
achi eves the sound quality exceeding that of Linear PCM |n DVD Audio, for
exanpl e, whmopartional tovecxleeldata astaunt. pl ayback from '

10 DESCRIPTION ON RELATED ART
In recent years, Digital Versatile Disc (hereinafter referred to as “DVD")
~ has been gaining ‘pbpularity. The recording capacity of DVD is several times
greater than that of Compact Disc (hereinaﬁer referred to as “CD"). For DVD
standard, there are DVD-Video for video/audio playback and DVD-Audio for
15 making a point of audio playback which is added to DVD-Video. In DVD-Audio
standard, almost all the information recorded on the disc is used for audio

playback.

In DVD-Audio standard, there are two types of methods to record audio
data on DVD: Linear PCM and Packed PCM. The two types are the same.in
20 thét the audio data is coded to generate coded data and is recorded on the
DVD. However, in Linear PCM, the playback time is proportional to the coded
data amount, whereas in Packed PCM, the playback time is not proportional to
the coded data amount. Packed PCM uses characteristics of audio signals to
compress and record the compressed information, and varies the coded data

25 amount per time in accordance with the temporal repetition of audio data and/or
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"the'desired tine such as fromthe mdst of nusic, not fromthe head of it,
or 5 when a user wi shes to play back repeatedly the interval of specific
times, the playback apparatus should know at which |ocation on the disc the
coded data corresponding to the object tinme is recorded. The recording
position of the coded data that correspaonds to the object tine can be

- sinply calculated if the tine |length of Zaudi o signal is proportional to the
coded data anount as is the 10 case of Linear PCM However, when the

pl ayback tinme | ength of the audio signal is not proportional to the coded
data anmount as is the case of Packed PCM the recording position of the
coded dat a ceuelatiopdirivagnahannelso Ak atrestrigted gatenmcéegdgw achigvgs the
calculated. Fig. 5 is a block diagramof the configuration of the

convent i on@pumgwathaedmgdhat@ilnw@@G%k apparatus 50 pl ays back a disc
1 in which the nultinedia data is recorded by a recording schenme with the
si gnal pl ayback In EnNRAudie, for @xamplenahen @ uber wishas ttastarbplayhack fiomli sc
1, multimedia data and managenent information are recorded. The nanagenent
i nf or mat i othe wekinead dimensocheasi Tamothet midsttefr muaidd med framh thaédhead of ithat
conposes the relevant 20 nultimedia data, information of end address (i.e.

i nf or it i onwhein datser mashes tal playsbadlorgpeaiedyithedntesvaloof spedifice timese the
required for playing back the relevant multinedia data (playback tine

i nf or mat i oplaybaickeppakatap shoatd kn®@® atosipich desatirpbaythaddiss ée code@ dateecoder
3, systemcontroller 41, storage 5, display 6) light receiving section 7)
and r enot e cdfrespendihgrtg thecobjest SimePisayéaarded.ecTherre2Zoping pdsitich  bhi¢he

mul ti medi a data and 3 managenent information fromdisc 1. Decoder 3 .
decodes t heodsttdat®dhat chrtespands tarthgabieut tinné canebe simplly chleulatbdaifithe

out puts video signal andlor audio signal. Systemcontroller 41 identifies

t he positi eimeferigte ofagudiorsidnal sapropontidreal b akie ccodeckdata aineantlas agither der s
pl ayback section 2, decoder 3, etc. to play 5 back; decode, etc. of

mul ti1®di a cdsbaoff rinsat PENIOSHbweRer, Svitgradite playbakntimer kength ohitied add em
controller 41 accesses to wite and read data. Display 6 is controlled by

syst em contgigndl 6§ nél prafsoradsalopethat codbds data amodint iagnisMhescasedop Packegh as
infrared signals that correspond to user operation. Light receiving section

7 recei ves pEMNHeSretdfding positfonadfatie 'ctidedf dig copradpendipg it thB bbjéctI@aé i on
8. Once diisc 1 is set, systemcontroller 41 controls. playback section 2 and

pl ays back jgraAgeienBbe dimps) daebilateddf disc 1 and allows storage 5 to store
the information. Wen the 'user operates "playback”™ fromrenote operating

section 8, systeiycgnig of |fHcid IdiaGeRdofZ e tdUnfigRRRIGH id?the ohi@Mional
receiving section 7, 15 controls playback section 2 based on the managenent

i nfor{mt i oryHiicRbppafdtus. Playback apparatus 50 plays back a disc 1 in which the

multimedia data is recorded by a recording scheme with the signal playback

length not proportional to the coded data amount. On disc 1, multimedia data

and management information are recorded. The management information

includes information of the start address of the cell that composes the relevant

20 multimedia data, information of end address (i.e. information of data recorded.

position), and information on the time required for playing back the relevant

multimedia data (playback time information).
Playback apparatus 50 comprises a playback section 2, decoder 3,

system controller 41, storage 5, display 6, light receiving section 7, and remote

25 operating section 8. Playback section 2 plays back the multimedia data and



"plays, back disc 1. Wen the desired time to be searched is indicated from
renote operating section 8, systemcontroller 41 recognizes the instruction

. and allows storage'5 to store the desired tinme. Wen the operation to start

searching is carried out) searching processing of the desired tinme as shown
in 20 Fig. 6 is executed. Fig. 6 is a flow chart of the search processing

- of the desired tine in playback apparateks 50 (Fig. 5). Wen the desired
time to be searched is set and search starting operation is carried out
fromrenote operating section 8, search processing is begun. This
processing is carried out prinmarily according 25 to the instructions of
syst em conmapagement infeingatiap) frormdsceh Becodend desedes tae multimedieadata
position is substituted in the target position and the process noves to
Step S62. angmanggamenthiafermationodl dissck andreytputsevigee signal@nsier audioi al
start position is substituted as the coded data start position. In step
S62, the rsigpakn$ystamgeentpallart4loidentifies thespesitiom df tHeempiltonedia dataés beo St ep
S63. In Step S63, the 5 playback tinme is read at the rel evant target

posi tion apldyed daeksomdises1t andtoegersedaybackSseqtiot62, deleddsr 8, retti tonplay nade
on whether the difference between a tine presented by the relevant tine

i nf or &at i obackydlecbdedetsi ofrhultimediasdata ffonm thehpositioni Stariage 5 sra memonyot |
and if it is not within the perm ssible range, the process noves to Step
S65. | n Stipwhich system eonlteolldrodt aecessasctoritaapet rebd gatai t Displayné ishe
process returns to Step S62. The operations from Step S62 to Step S65 are
repeat ed ucdntrolicbiebgi §ysterncontroliercdn. a Rémetep bperatingd sbptid@ treinswtst ti me
information and the desired tinme is judged within the perm ssible range,
and when t gigndisf be¢re g infsadelt sighalethat tbirespdred narmmbbb@tibnnge.i%m Step
S64, the relevant search is ended as the desired tine has been reached. 15
Pl ayback apmeeivivigi8eétibr( Firgceibes bighblscsuioh &sinfidred Pays for defiots Bpériting
processi ng has a probl em of excessively nany access frequenci es and takes
ti meq1bor sesdtion &g, because pl ayback apparatus 50 (Fig. 5) accesses the
coded data successively fromthe specified start position and repeats the
access until itQOreadies 1tisset oslateraiontrolat 4¢ AoheBROPIEFbAGK s6ioR Dl of

the desired tinme. 20 The present invention has been nade in view of these

ci rcunst angRys bR rhinaderd8nCiRfdtiiatioh dfitBsdn afRNAIIdWY Slragd15te 6@ il t he
data that corresponds to the signal of the desired tinme with fewer access

frequenci egdihdlioRY | Whebapk (4 dpratedi Py BB UFO AT e e %8glé@rign§é&i@sﬁt ion

is recorded by the recording nethod where’t he signal play time lTength

is not pr Oﬁolé_%étigﬁlaboﬁt%é@%ﬂ?éébg?yﬁze%r@ﬁ’é‘bgefatfoheviéqyﬁgf’i‘@éeiﬁhg'?ﬁéction P

SUMVARY CF_T NVENTI e playback apparatus according to"the pr es’ent_
| NVERBT On enifol ok ARBhA Based BRI the! MshdgdthaiDformeieh Aérdd?antyeadi ng

an information unit” and 5 managenent 1 nformation froma recordi ng nmedi um on

whi ch the bl{é}{?rﬁﬁki Qidc ! tWiendgel 8?!&%&3 ﬂﬁufﬁ' Bﬁ_tsréé%hé’d Y$ Ghdieted! fi6m

ki
rranagerrent ormati on cont al ni ng p aybac tine | ormati on pertal ni ng to a

pl ayback t Hﬁ?ot%%ﬁé?ﬁtiﬂﬁ%@&f?@ﬁ isog}gétg'pf %ﬁrﬂpolfe‘fﬁqrr‘éﬁﬂgﬁﬁéé he ﬂwsitﬁﬁfcﬁéﬁ%hicejgf‘ an

pertaining to a recorded positi e infornat unit- are reco
0t or mat ok cotolzile €78y otoR0 e Hhdted Hiio, T WHEAS fnd 'dferiort 16 stan
: searching is carried out, searching processing of the desired time as shown in
20 Fig. 6 is executed.
Fig. 6 is a flow chart of the search processing of the desired time in
playback apparatué 50 (Fig. 5). When the desired time to be searched is set
and search starting operation is carried out from remote operating section 8,

search processing is begun. This processing is carried out primarily according

25 to the instructions of system controller 41 (Fig. 5). In Step S61, the coded data



"the'recorded position on the recording nediumof the information unit based
on the recorded position information read by the playback section and for

., controlling the playback section to play back the information unit fromthe

recorded position, wherein when the information unit is played back from
the 15 desired playback tine inputted fromthe operating section, the
- control section finds an estimated straight line in which the playback tinme
and data anount are proportional to each other based on the playback tine
information and the recorded position information, the control section
searches an,estimated recorded .position that corresponds to the desired
pl ayback t SH¥ B W%S?%'t%géggh?réﬂrsg E??'H‘?@ﬁﬂdlthgﬂ 0GESSINPYASY tePer r or
bet ween an actual playback tinme of the information unit at the estinmated
recorded p&$ i B'ﬂhgﬁﬁeﬁ the stadiqf rogassing dhe prenst ageess indial strtoRositien is
estimated recorded position as the recorded position of the information
unit on thsupsiittted ag the Raded: dete et rRaesiinms In stem S62e the seleyanlytasaat ti ne
when the error is wthin a specified range, thereby the above 25 nenti oned
obj ect can Positigehscacagssed @nd e @regassonoves te tepRed JorSteghtcdithe is a
ratio of the playback tinme of the information unit to the data amount. I|f
the e or ipbaYrb@Qg tidne iseregageati thedalevanytergetrosition and psesassanovesntdsStepnext
estimated straight line at | east based on the estimted recorded position
and 5 the S64yblacktepi 584 odeterminationisrmadenon whetherdheddiferenpe hétween iehe
estimated recorded position, searches the next estimated recorded position
t hat corr edipenpeesentachbydbeiretayapt timsainformationband the desined digte isawihin
straight line, calculates an error between an actual playback tinme of the
i nf or mat i otheipermissitde marge estriotpand if #ds mbé dvithis ithe permissibié eadgs,i thed
pl ayback time, and repeats 10 searching until the error is included in the
speci fi ed paogass Mogegrtadstept S85. dnnBtep 8656 Aeiseabidad o tie valueeof targetr at i o
of a difference of the actual playback time of the information unit to a
di f f éllence positivheardbthe provess returrishte SteptS62: cEhe lopeoditionsriesin tStep &62 toat ed
recorded positions. The playback nmethod according to the present invention
is a playb&tép BbSateoepaateprurtil the sdiffgrencé : beteadnng tisme présented ibynthani t
and managenent information froma recording medi umon which the information
uni t  of audelevastutime soformatioh @ndatheseesimadtinbes jedggbwithin ihef perrigsible
cont ai ni ng playback tinme information pertaining to a playback tinme of the
i nf or mat i onange, t arsth vheectheddiffersridet isodetenhiviedawithin ther perimissiblet @nger gcor ded
position of Tthe 20 information unit are recorded; inputting a desired
pl ayback t iStep 864! the reldvaintrebarh isRinded $eahe ic’ited ithg 889 HEGE réutheldi on on
the recording nmediumof the information unit based on the recorded position
i nfor@at i on reag|aybutkc appareius &0 PFigy Bickhdtocariay bat this hand ndoseaidhon
unit fromthe recorded position, wherein when the information unit is
pl ayed baclprédessirigBasles problerdSofpéaidssivélyt maRyi aubest ebqudneies! and astesret hod
further conprises steps of: finding 7 an estimated straight line in which
t he pl aybatind forsearshitgtfecaties Playbaek Rppaestus G0AFid. G)erebssid e dueed on
t he playback tine information and the recorded position infornmation;

sear chi ng aatestddsrRERAlY REMItHE SpRefietistatt pbsitiof féhk’:i%géé‘t@&hé acteds daiif ed
pl ayback tine based on’'the estinmated straight |ine; calculating an error

bet ween an rggdney thlcadeadats tHer cdfrelspEnd fPIHERdigea) df'ﬂ!\% dasirdd'mest | mat ed

recorded position and the desired playback tinme; and identifying the

esti g ed recor g«rhg Presihi fveRBioh 'Has' 866 RSP HF 'vtévﬁgf gﬁeé&%.rw}f]e(yaggé on

unit on the rec ing mediumthat corresponds to t esired playback tinme

when the et iéa%bjgvcg gft@gggééérﬁmegmgﬁgoté&m%é Bstaathgt/ﬁ?ﬂ?gsar%ed

obj ect can be 10 achi fin estimated straig I'ne
el ud . . ' . - . it
o the dat & S SeaPoP e bedral thetuhIEr Sokegteausrities B ARIPEIEEEK e
th | . 2. ' i . q
Steps. of (&0 freaning HedBficen Wifich IR infolmgidy 3 18Ecdal! ol thel reedtlindl 2
ded o ‘ . $ . ito1h

Cor respondd Bed e, hecsiBnal BRgBabk Tnd lerdh ¢ Rl wiBhodindlcll 1 faia

ti d i1 ds to the desired playback ti
basedon t RO PR slatt, e “E)"Cal cul ati ng an error between an
actual playback tine of the



" 20 information unit at a next estimated recorded position and the desired
pl ayback tinme; and (d) repeating steps (a) through (c) until the error is
included in the specified range. Said finding a next estinmated straight
line includes a step of calculating a ratio of a difference of the actual
pl ayback tinme of the information unit to a difference 25 of the data anount
- at the nost recently obtained two esti mR ed recorded 8 positions to find
a gradient of the next estinmated straight Iine. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a block diagram of a configuration of the playback
apparatus 5 according to the present enbodinent; Fig. 2 is a flow chart of
the search treatnent of desired playback tinme in the playback apparatus;

Fig. 3Ais raRﬂh f of the relationship between the time and data anmount in
t he infor ma?:bM ARY OF THECINVENBJQNt t o pl ayback; 10 Fig. 3B is a di agram

of the access procedure to the desired tinme according to the present
i nvention; Fig. The playbacloapparatus agcosdingde the peaseshinventionds adaykack
pl ayback time by a nodified exanple of the present invention, Fig. 5is a
bl ock di agrappacdtus reonpnising @ ataybacls fsestien fare raadinglanpinforbwtion18nib@rar at us;
and Fig. 6 is a flow chart of search treatnment of the desired tine in the
pl aybdrk appanagemsentDBTaM:ADNDESTRE AFECONIGE MediuMRERBMNED tERBOMMNENDS 20
Referring now to attached Fig. 1 through Fig. 4, the preferred enbodi nent
of the presmitt of naedibvisaalvidubjént fbesar iused and dbe amanagefent oinfornfatipn 1 i s
a bl ock diagram of a configuration of playback apparatus 10 according to
t he pr esentcoatdinidgnplaybaék dimecinfarmazdioat pertaiting &y sa helaybadke time af ntei on
fromthe recording nediumon which the specified information is
information unit and recorded position information pertaining to a recorded
position of the information unit are recorded; an operating section for inputting a
10 desired playback time of the information unit; and a control section for searching
~the recorded position on the recording medium of the information unit based on
the recorded position information read by the playback section and for:
controlling the playback section to play back the information unit from the )
recorded position, wherein when the information unit is played back from the
15 desired playback time inputted from the operating section, the control section
finds an estimated straight line in which the playback time and data amount are
proportional to each other based on the playback time information and the
recorded position information, the control section searches an estimated
recorded position that corresponds to the desired playback time based on the
20 estimated straight line, calculates an error between an actual playback time of
the information unit at the estimated recorded position and the desired playback
time, and identifies the estimated recorded position as the recorded position of
the information unit on the recording medium that corresponds to the desired
playback time when the error is within a specified range, thereby the above-

25 mentioned object can be achieved.



' 25 recorded. Recording nedium1l is, for exanple, an optical disc and is
referred 9 to as a disc 1. In the present enbodinent, first of all, the
information recorded on disc 1 is discussed, and then, each conponent of

pl ayback apparatus 10 will be discussed. On disc 1, one or nore information
units and managenent information 5 per;gi ning to the information units are
- recorded in different areas, respectivePy. The "information unit" neans a
group of information containing audio information such as nusic, natural
envi ronment al sounds, sounds for enjoying dramas and entertai nnments, sounds
for broadcasting and news, sounds for education (e.g. |anguages), sounds
for being used A @radiatef theestimaied strright dneés aretia i the Pgﬁ)’bﬁbittﬁ‘\ﬁ%al
subj ect by users. The playback time fromstart of playback of the

i nf or mat i dhednformatior Haitite thexdataAreowtcor ding to every information unit and
is not restricted to be constant. On the other hand, the nanagenent

i nformation conlf henerpeisdpeysnddbeispesiied fengedthesenyol seetigmfindsaned unit
on disc 1 and the playback tine information pertaining to the information
unit. To I1estimeatadrsiraighiciirie et leask dasedroratheeralimated wraordedpositioni and be
made with a disc 1 on which a plurality of pieces of nusic (hereinafter

cal | el t hethet playkagk dime ofdbe dotormation wiit $hatl corsgspondst ta the lestioate@sponds
to the information unit. Each track is conposed of one or nore cells. The
managemnment recofdedreposition, nseaddes ftboe caxh estimateda recandedadubysition othah t op
cell, an end address of a fiinal 20 cell, a start presentation tine, arid a
pl ayback tc¢oreespiexds,toihadesired ptadagk disnel baseddnoni thesestinmted stralighddiote, on 2,
decoder 3, systemcontroller 4, storage 5, display 6, |light receiving
section 7, calodatesnar erropeebteéargas ectuab pleybaék diyeackthedofaromatidnplratyétea k s
each information unit and managenent information fromdisc 1. The term

" pl ayback"newxtagstintated qadotded Rdsitiard adddtheaddsiaah piagbadk &ime, tands regeatpl ay
back, playback section 2 includes a 10 spindle notor 21 for rotating disc
1, a10pti csearphiagumtitthe error is lircludad inghe spiegifiediraageto disc 1 so as to
detect the reflected |ight beam a signal processor 23 for reading and
processi ng the Fhegeadibaiseida pext astimstedstaightdiesistaerhtid ghé differdnee f ayback
controller 24. Playback controller 24 controls spindle notor 21, 5 optical
pi ckup 22, thandcteial phdybaickctime oof i@ Inforpeationi anit etovnat diffetencenst thetdatas from
systemcontroller 4 | ater discussed. Playback section 2 plays back the "

i nf or mat i oambaALattRE rdstdeséntl obthimeditwo dsfiffitéd récutded ipbsiibeis manage .ment' -
informati on, and sends to decoder 3. Decoder 3 decodes each information

unit and managemRatplayHRekTbiHod Qtcoiding td, thansredBhPifvention iyidprhybagral and
the 10 audio signal. 'Systemcontroller 4 identifies the position of each

i nf ongat i ometHtd cbﬁwed?%irid YL BRCleddihgligiC irforraaton NIt BAES mndgeatdht _
section 2, decoder 3, etc. to play back, decode, etc: each information unit
fromthe ppfdrividtion Hoph ageréedrding MRsEY lod Whieh Sestinmraritibholungtr of
accesses to wite and read data. Display 6 is controlled by system

control | er gddioR8UE! SuSRe! 36f RUUSEC BhaNtHe nfarRiRRMErR dintérmittionh oHingsi NY
infrared rays, etc. Light receiving section 771s a conponent for receéiving

infrared r i BRI 58t q6t4 8 e b ehe® b itsystem
controller ﬁ%it?\néclﬂfml\){eee@gs@@%g . r%/%hhgﬁgdi scﬁlléyi gdglglt ,e sgg% eﬁnﬂc@l?t%n Igf(‘a“rt 4

control s by bagkrdRl bbaoR IrforRiatishapkrtbinhg ™0 2@ 9@RGFdsd besIh| 8 secor ded

on disc 1, and stores e managenent 20 1 nformation to storage 5. n the

i ool Abark” i . : Choneg,
user 26ar r'i pgofidtionP AP ar& réb%?cﬁiﬂé : Wg{ttﬁrﬁ;‘t eIE gél@%f;egggﬂéfdddkg tRFE L 408

system control l'er 4 recogni zes t on the operation via

syst em contT ' on th on via_
i 90 1 i MORBBRCNE,slroRG, (8 LA paIAT o [Rrdno Bl A S 5™

For exanpl ; ; d : 1 k, 25
cyst om conieg feifheliof it Baskl S retordRyBostRrintofhah 8dd, 4R, 72
second controlling playback to play back the information unit from the recorded

position, wherein when the information unit is played back from the desired

25 playback time inputted, the playback method further comprises steps of: finding



"11 track, reads the information fromthe position, and plays back the
information. On the other hand, when the user enters the desired tine to be
searched or to be accessed fromrenote operating section 8, system
controller 4 recognizes the instruction and allows storage 5 to store the
desired tinme. Wien 5 the search start operation is carried out, system

- controller 4 executes the search procesSing of the desired tinme shown in
Fig. 2. Fig. 2 is a flow chart of the search processing of the desired

pl ayback time in playback apparatus 10 (Fig. 1 ). This processing is
carried out primarily,ba .on.the.instruction of systemcontroller 4 (Fig.
ST T £ Bslimated Sra@ ginguin MCH b iRy RECK Gme 209 35ieaamoval S6ft abl 5.
the flow chart of Fig. 2 ,is described. Fig. K 3A raph_f of the

el at | ons HTBPBRIORALIS 8RN, PIRET s BASERL oNinss RiaPaRk e faraiatph A Hhe s

subj ect to playback and the data anount. It indicates that the playback
time of tHECPres: pasition itarMmaliag; SRArAMIS: Al Batnalgdsrerorded dmttqrb?/mt to
each other. In Fi g 3A, the data amount is taken as abscissa 15 'using
sectors ofcaresponds v dhe desired plavkackitivae haspd atiecastimatedsyraight lings
renote operating section 8 (Fig. 1 ), processing for searching the rel evant
desi r8d t i¢aiculating:gorerrer betwesn an actush plavhackAime fof the informatien unitat

val ues are substituted in four variables. That is, the access desired tine
for findi thetestimated secergedmpositinn and teestasiregqlayhank tinme; and idertifyigg 1 )
is substituted in variable Jt. Fromthe nmanagenent information held in
storage 5 thpiaptimated recarded pasitipnias §ie (enaded pesition)ofdhe imfermatior anit of
the track, end address (end sector) of the final cell of the track, start
present at i@mthe recasdinghmedium thataerrresponsiscie thendesited playbacke kmer whesad,
and the start sector is substituted into Bs, the end sector into Es, start
25 pr esenttheiesrortis withima spBrified mangedherehy thetabave-mentonadiobjestcarmbebe

cal cul at ed 12 by (track start presentation tinme) + (track playback tine).
Thes#Oar e aghievechs shown in Fig. 3B. Fig. 3B is a diagramof the access
sequence to the desired tinme by the present enbodinent. In this figure, the
previ ous- gr aph $aidirdimgvthe egtimatad. stBaightlind includdasocaloulating @ radia dfthehe
start sector and Es the end sector. 5 Bt in the tine on ordinate is the
start presgaybadkotimeioftheirdfofmhatidreumit tb thendataBeoaustetotfinel algegdientoftthee of
information unit is not proportional to the data anount of the rel evant

i nf or mat i cestinmated striatghidink. apparatus 10 (Fig. 1 ) cannot sinply calcul ate
the sector Js of the desired time fromthe desired tinme Jt set by renote
operating secti\Wned. thEhermr s eheyoral ¢ss i specifiede sarige, IhepplgBadld méthbdg. 2.
In Step S22, the difference between Es and Bs, which corresponds to the
decod§d . dajhaluade® whéps of @)dindiried rext straigiht liherat heast zisedem fHe estindtedt o
obtain the average coded data amount of the information unit per unit tine
R (aver ageredatdedp®sition and the plabavktit of the iafcemation dmitahancarmésponds a
ratio of the information unit playback tine to data anount. In Fig. 3B, the
aver age dafoathbSestimratet fdcbfdetl positlbRNib)ssuamhipy theenait tetinitéd Iredgrdedd
short dash line BE with respect to the tine axis. In next Step S23 of Fig.

2, the difpesigdie thr@loneepohte t6l&ise tesiréd Praybiackiindbassd B thepbitinated R Bs
is added to the product, and the estimated sector Cs in which coded data of

t he desi regtrdigRElinG: (¢ lélfgting ahooier batWledr ereasiuad Pi@,:b_a@krmesbft-m_eSt ep
S24. This estimated Séctor Cs Is the sector Cs (1) of point PL in Fig. 3B

wher oot he ghesiratidnturiBatld neRfleSimatel eeerdddposition anarthe icdrba plagbttk R
i ntersect each other, and is the estimated recorded position. I'n Step S24,

the esti mefifg; §ﬁ€t(@l?r et P SERSSES) tAFsUgN g@%ﬂil REe EH@SistiAcioden idhe | N

Step S25, tinme & at the estinated sector is read, and 25 processing
noves to S&@bi%’rﬁan (1) first found is the tinme of point QL where 13

t he sector (1 5 nd graph f intersect each other. That is, @ (1) shows
the play ba%@ﬁﬁmnefa hag Sstrieied 3t@igHt lindSinbRides R Eicp ofBdIbulating 8Crdtid

sector Cs
of a difference of the actual playback time of the information unit to a difference

25 of the data amount at the most recently obtained two estimated recorded



"In Step S26, whether the difference between desired time Jt and Ct is
within the perm ssible range or not is determned, and if it is not within

., the 5 perm ssible range, processing noves to Step S27. The perm ssible

range is; for exanple, t1l second, and evaluation as to whether or not
within the range is determ ned by whether or not (permssible error) ~ ~Jt
-- G~ Ca (1) in the figure deviates frém t he perm ssi bl e range shown by a
solid line as the "perm ssible error" above and bel ow the desired tinme Jt,
and is not wwthin the perm ssible 10 range. Therefore, processing noves to
Step S27. In Step S27, the al gebraic values are interchanged via follow ng
steps (a) PRsEANs tg find agradient ohthe nextpstimated skraight liee. val ue is
substituted in As, (b) the present Bt value is substituted in At, (c) the
present Cs value is updated to Bs, and (d) the present C value is updated
to Bt, and processing noves to Step 15 S28. In Stép S28, the difference

bet ween Bs BﬁlEFQESQ?HPWQN(QEJHEE)RﬂMMG&Ce between Bt and At, and the
average data amount R is calculated afresh, and processing returns to Step
S23. Thi s aver afiég.dhtis aablogkt dirgrase @fea contigynatian coft thenplapback apparatus | ne
frompoint Bto point QL in Fig. 3B. This broken line is the first

esti mét ed @ccaiidig td thegprasenteembedimentback time is proportional to 20 the
data amount. To speak nore generally, the average data anount R cal cul at ed
afresh is the r&ig . isf atflow chdrt of ¢ne sebrchviceatment wildesired ipdayback tinge of
information unit to the difference between data anounts at the nost
recently oltheplaybatkvappatatusit ed recorded positions. Wen processing returns
to Step S23, processing from Step S23 to Step 25 S28 is repeated in the
same manner, andigWBAnistdraphif fof éhee radatidreshiye betwden theltime esdrdata amoeind in and
Ct is determned within the perm ssible range in Step S26, processing is
ended as t ltlge ihfoimatibrt umie(tdick) subjeat teeplaybaek;est i mat ed sector Cs cal cul at ed
by the second average data anount R cal cul ated afresh corresponds to sector
Cs (200 at poi nt FRY B8Beis 4 idiagram Dfotht etesfprobedwer & ghe deésired tiewend
estimated straight |line) connecting point B and point QL becones the
desired ti mecdtdind® the presentsiacemtior;s (2) and graph f, the tine & (2) of

t he actual coded data is obtained. The tine C (2) can be obtained as the

time at point QFighe(sea fiewt sHarfef 68aroanttodimaiph of trinewae_smen;glafybaa( tirieety
However, this time & (2) also deviates fromthe perm ssible range. 10

Consequent laymodifiedidxahtpl@'oe tiid predehtira@mtion, R is cal cul ated. The third
average data anount R calculated for the third tine is expressed by the
gradi ent of the rg.raigatbideldisgram dfahsicorfigh@tiphi dfta EBnveHtiohabplagbatit | i ne
is the third estinmated straight line. The estimated sector Cs cal cul ated by
the re evapparfigdhdlata anount R is the sector Cs (3) at point P3 where
.time on ordinate 15 of the straight |line connecting point QL to point @
becomes the desiFigdetisng fldw dHrD@f tddiaet$ labieRB of dhe adskiideimel in the time
Gt (3) of the actual coded data is obtained. The tine G (3) can be

obt ai ned agp)dyMackidPpapdtuBOl Nt B where sector Cs (3) and graph f intersect
each other. Because this tinme C (3) is included in the perm ssible range
shown by the solid line, systemcontroller 4 (Fig. 1) 20 judges that the
desired tine Jt is reached and processing for searching the desired

bl ayback t inerApERBESCRIPTISNCOFIRIE FREFERRED EMBOPINENTY search the

sector Js that correspon to t sired tine Jt In Tewer access

[ caugneles, accnelthg hopeis” ARASIec TR RO GHORIAN 41 RN o
unit 1s ”Otenﬁ’écf%{?r?\%hgpfe‘ﬂ-{eh%r{ésé{iﬁn%ﬁ% %f@e deé@fi%&ﬁwﬁeté‘ﬁ al RlicwR! evant

i nformation un It 1s possible to co gure processing with

oLeB, 520 om 11 ek 8% WA Bk S or BB e el r
15 o2l cul atedoRifen] e PSsdrierisddimiRy B GBphauie 16 BLER 1R ¢ e

basi s of the aver
information from the recording medium on which the specified information is

25 recorded. Recording medium 1 is, for example, an optical disc and is referred



“amount R first calculated in Step S22, where the present Cs value is only
required to be substituted to Bs and the present & value into Bt for

i nterchanging the al gebraic values of Step S27. In the processing with Step
S28 omtted, the flowis sinplified, however on the contrary, the nunber of
10 accesses to reach the desired tine increases. Wether Step S28 for

- calculating the average data anount R affesh is provi ded or not shoul d be
deci ded based on the practical applications where the npost suitable one can
be selected. In addition to the above-nentioned nodifications, another
different nodification exanple can be sel ec%_ed. That 1s, the nodification
exanpl e i s t@ @s@disgtbginthe PP?@SQVGP'E’QQ'W% st @ll, theciafermatiendgcerdest i on
described in different cal culation equations in Steps S22 and S28 (Fig. 2)
into one. ABcseildg discussed, anchihenc aach rompanpniof Mevhackanparatye 16 wilent
invention is materialized as a conputer program further shorter coding
becones podsidiseussed. at the sane tine, the value calculated in Step S22 is
not used for the average data ampunt 20 Ras it is but the value updated
each time is usdd diad 1] onerar Mmets indeEngliascdrits Agd daanagerent jermatinmne
nodi fication exanple is described as follows. Fig. 4 is a flow chart of the
sear ctb pr opestaining ¢d thé infoematien upits g cecardes im diffeienthangias; eespectivelye of

t he present enbodi ment. As shown in the flow chart of Fig. 4, four

par anmet er s Tk®, “inforrxationvt uait’e means ded geeup byf sotormation econtziniog datidiey
these paraneters, the repetitive calculation of the average data R can 16
5 be achi eumfdriatiomsuehest music, Xatutrehenrornmentat soundse soondsatfot Bejoyinge of
the calculation, Ys the end sector, Bt the start presentation tinme, and Yt
t he end ti dram@beantt Bntedainments]t samindsc forskhroadcasted) andt hews)ssoursdsd fomi ti al
values of Xs, Ys, Bt, Yt are held in the playback apparatus 10 (Fig. 1 ) as
t he predet exducation i(@igolarguages), Sousids dor being usedSnesciétific teohmical fieldsues of
Xs, Ys, Bt, Yt are entered in the 10 15 20 four paraneters Xs, Ys, Xt, Yt,
respetfi veland édrpaodisndsuzr) subjext by USeep SHBRe playlshalp tige? franhestditf b6fr ence
between Es and Bs which are coded data anmounts, is divided by the

di f f er ence paybazkroffihe infdrrRatiori beit tovemd pevaliable aotordingRoievepainfoinsdtioh, and
processing noves to Step S43. In Step S43, the difference between desired
times Jt anmiténd & Aol rastlicted tbybeRconstants @ddhd dtbert handrtbdunanagerdenhhe
estimated sector Cs with the desired hour coded data recorded is obtained.
Processi ng iffopfatde ontdifs trecortfed pesition tisformatidheofstaeeinfsrnidtioh GnieronSt eps
S24 to S26 and the description is omtted. Wen the perm ssible error of
the sector disc HsaritPthd el%lybé@ldtim@ infsrtioni pareningngané iimfokmatiememitofTa' No”

of Step S46), Steps S47, S48 are carried out and paraneters are updated.
More ppeci fieCalory speBificl fikeR4or anhéxamnslesaes@iptivh Wwilllde infagla with audistitt ut ed
as start sector Xs and the end time Yt is substituted in the start tine Yt.

Fis used am Wiiclend plivality of Widced ofrmosic (HapdinafedalledR ths ‘GRIckY b t he
above processi As describéd 25 are discussed. The

recorded. Each of a plurality of tracks corresponds to the information unit.
Each track is composed of one or more cells. The management information
includes, for each track, a start address of a top cell, an end address of a final

20 cell, a start presentation time, and a playback time. |
Next, playback apparatus 10 comprises a playback section 2, decoder 3,
system controller 4, storage 5, display 6, light receiving section 7, and remote
operating section 8. Playback section 2 playbacks each information unit and

management information from disc 1. The term “playback” means to read the

25 coded data from disc 1 as it is. To play back, playback section 2 includes a



"in Step S48, with the sector Cs obtained before Ys and the tine Ct is
substituted in the end tine Yt. are updated one after another and the

., average ;d every tinme the calculation is carried out. According still nore

accurate processing can be carried out. ~, the enbodi ments according to the
present invention c" in the present enbodinment .is just one exanple of 17
- information unit and it should not be Il ted to this if the information
cont ai ning audi o informati on such as natural environnmental sound and audio
information for enjoying dramas, entertai nnments, for broadcasting and news,
for education such as |anguage, for being used in scientific technical
fields is spingesawton 2 for potalinacksae ilma eptical pickup dhifenirtasiatingsadightar t
time and an end tinme of the relavant information. In addition, in Step S26
of Fig. 2 heamite dised samsop detgct the nefiectedHightibsianed signal processont 82 ti ne
Ct of access position entered by the user is permssible error > ~Jt -

O ~, sear cforpeadiagsantyproicessiagphe gignek basen on she wetattdd reflectadskghthandesi r ed
time Jt is reached. Consequently, this inequality nmay hold for even when Jt
< Ct. Howeeaeplayback contrellamt 240! Brybackn contralienpld4ydoantiols spitdée meatof 2dm t he
time later than the desired tine entered by the user, and may cause the
user o f eepticalqickienR2nand signal gnoesssby 23vninecompligrizackith tieeninstractichs | at er
than the desired tine Jt is prohibited, the inequality described above 15
shoul d be from dystentCrtontrplternd satebldiscessed.. Rlaybatkk séction 2qsisys packthaas
made with the perm ssible error designated t1 second, but the perm ssible
error shal infootation recdrdedt ed disc thi thati isednfoamation | dnitrendbmathegermeral | y
deci ded according to the conpression ratio of the coded data in the
vicinity ofnférinsatitesianedséndsetd deicoderTBe Ducodes Sidegodps eath dfofhatidre upitayback
apparatus 10 (Fig. 1 ) 20 described using the flow charts of Fig. 2 and

Fig. 4 abogadangnagéraenoirfomiationsoblispl BYARE bugratied viletOsighband the
according to the present invention can be achieved as a conputer program

descriigbed hadiacdighdl. SiiSterh dotrafer 4 Tdertifies el besitibh @@ eath Gadratiérecpitded on
a suitable storage nedia including nonvolatile storage such as flash ROM

etc., vol atd b phyRicesscISoIF lisas, Iaﬂeil\mstaktglfpfayba@ntsbé@dn di g6sodermyeed. it6
storage nedia such as floppy discs, etc. In’ such 18 occasion, in the

concept of pidyehadk HedB8e BRI Bach FTERHARIEUAINORT BRY pSdifERISorAgEss that -
provi de contents via teleconmmunication lines such as Internet, “satellite

comuni cat fxiyinorgtte wifR s8R e8etrolldnp BELERLL Yo vifts thiTealidata Wigdbg" | N9

t he conputer program for “achieving the operations of the presen

i nvention gng doh&Bk& :ogir%térﬁ%oﬁfre%ra@ RétBeSperafifg 88btorRs §s bgre?tegad in

the category of the s e nedia wth the conputer programrec

| ndugtgr i al pévmd h@ﬁpbéihblfrl\f&?gdﬁéﬁ, ié?&%i@h?@g;ﬁ?%&id?ﬂ? isoihltﬂﬁngah%ﬁ&tr.

i nvention, even the 10" pl ayback™ apparatus ayi ng bac recordi ng

e g ARG PR VA AN o 1P ayback (1 1
corresponds 10 ey, # bp8fhtiohB system controller 4 will be described. When disc 1
is set, system controller 4 controls playback section 2 to playback the
management information recorded on disc 1, and stores the management
20 information to storage 5. When the user carries odt “playback” operation from
remote operating section 8, system controller 4 recognizes the instruction based
on the operation via light receiving section 7, and controls playback section 2 for
playing back disc 1 in compliance with the management information stored in

storage 5. For example, when the user operates to play back the second track,

25 system controller 4 accesses the start address of the top cell of the second



"signals in fewer access frequencies. 19 WHAT IS CLAIMED I'S: 1. A playback
appar atus conprising; a playback section for reading an information unit
and managenent 5 information froma recordi ng medi um on which the

i nformati on unit of audiovisual subject for a user and the nmanagenent

I nformati on containing playback tinme information pertaining to a playback

- time of the information unit and recorddd position information pertaining
to a recorded position of the information unit are recorded; 10 an
operating section for inputting a desired playback time of the infornation
unit; and a control section for searchi n_? the recorded position on the
recordi ng Haekueads theinformationdtorathe ppsitipa.sand plays hack dae indenation.t i on

i nformati on read by the playback section and for controlling the playback
section to playQseitie ather hand, hamthei user entars the aesined timedctoderi searshedon,
wherein when the information unit is played back fromthe desired playback
ti me i nput pedof benactessedefram mgmobe toparatingesantionr 8| systarmocoritrolter 4n
estimated straight line in which the playback tinme and data anmount are

pr opor t i onegcagmizascthe ansterctibasnd allowshstorzigeyd toc &tore the desicedrineoriVaed t he
20 recorded position information, the control section searches an estinmated
recor ded pHsd tsearch Istart cperatspoisd satried oet,degsterd cphtiglbarcd exemutbssthe on
the estimated straight line, calculates an error between an actual playback
time of theeamchprovessing ohihe desirekdings showmn @uFige@or ded position and the
desired playback tinme, and identifies the estinmted recorded position as
the recorded pofid.idis afflcd chae dfrthersezrcto processingnof the desiped iptaybaeiti um
that corresponds to the desired 20 pl ayback tinme when the error is within
a speci fi etimedingslay@ackTasparatusbtl® FighpRr Thigspracessing i camied eutrprimamiyer ei n
a gradient of the estimated straight Iine is a ratio of the playback tine
of the infpasad o thaniistiuetibheofdgsterdnesriiolleb 4L (Fighel)p! &y 6ie Ko&p AT thkbUS

according to claiml, wherein if the error is

10 section, referring to Figs. 3A and 3B suitably, the flow chart of Fig. 2 is
described. Fig. 3A is graph f of the relationship between the time in the
informa‘tion unit (track) which is subject to playback and the data amount. It
indicates that the playback time of the information unit'and the data amount are
not proportional to each other. In Fig. 3A, the data amount is taken as abscissa
15 ‘using sectors of disc 1. When the desired time to be searched is set by the
remote operating section 8 (Fig. 1), processing for searching the relevant

desired time is begun.
First of all, in Step S21 of Fig. 2, four data values are substituted in four
variables. That is, the access desired time for finding the access set by the
20 remote opérating section 8 (Fig. 1) is substituted in variable Jt. From the
management information held in storage 5 (Fig. 1), the start address (start
sector) of the top cell of the track, end address (end sector) of the final cell of
the track, start presentation time of the track, and playback time of the track are

read, and the start sector is substituted into Bs, the end sector into Es, start

25 presentation time into Bt, and end time into Et. The end time can be calculated



" beyond the specified range, the control section finds a next estinated
straight line at |east based on the estinated recorded position and the

pl ayback tinme of the information unit that corresponds to the estinated
recorded position, searches the next estimted recorded position that
corresponds to the desired 10 pl ayback tipme based on the estimted straight
- line, calculates an error between an actlfal pl ayback tinme of the
information unit at a next estinmated recorded position and the desired

pl ayback time, and repeats searching until the error is included in the
specified ran?e. 4. The pl ayback apparatus according to claim3, wherein a
gr adi ent oPydlrask stait peasantatiosdtiee; i ¢ack playback tmeh: iThese areq@iveBrance of
t he act ual ﬁl ayback tinme of the information unit to a difference of the
dat a amounshawniindigodB. Fdac3R iy agtiagiane af theaeeesseaquencecter ieddesrad i ons.
5. A playback nethod conprising steps of reading an information unit and
managenent time by dke ipsesent @mkodimentc bt mlﬁ@gmngmmvmﬁsmaphé is rEheMiat i on
unit of audiovisual subject for a user and the managenent information

cont ai ni ng tegethendis in the secteromabsgissaeist theratary seotos apiddy® Hiskend pectsrr. t he
information unit and recorded position information pertaining to a recorded
posi t i%on oBtimthe timeomeardinata is thezstart presentaion se iamdk t theend twei r ed

pl ayback tinme of the information unit; 21 searching the recorded position
on the recordi nfpecadse theplayback tiwe ohinformation ubide dob propertionabtalthe
position information read; and controlling playback to play back the

i nf or mat i oatmiamduntroftthe metevant] énfoproation amjt, playhacki appdratust h8 (Fig.ot)at i on
unit is played back fromthe desired playback time inputted, the playback
met hod f ur tthanotsimply seleukste tiee séctof Uadif tige alesiead itime frdms threadghbired times i n
whi ch the playback tinme and data amount are proportional to each other
based on t Resel by bemébtet operatimg sectin &n Thedfore; precassitey moyestto@tep S22
information; 10 searching an estinated recorded position that corresponds
to t D desiof &h. (2. anbStels S221ehddiffererice béteveest Esrahd Bss whichy Borrespends to
calculating an error between an actual playback tinme of the information
unit at  t hehe decotéd date anfolets, dodivided bynihet differtrmier iestweleny Bt @kdt Bits  and
identifying the estinmated recorded position as the recorded position of 15
t he i nf or mibt£IA the@idvefdge Bedéed datal angumedf dne tiffatmation emitopersuhit tinfe R
desired playback tinme when the error is wthin a specified range. 6. The

pl ayback nealdrdgs@zbs emoaint)o 16|cihén \Eordwﬁreeé\mraﬁé@a&é afhount s #saticret ed
straight line includes calculating a ratio of the playback tinme of the

 nfor mat | Ofné!Hfbrratidrhanit playbaciotimie tb @zt fhcurar adiFIt3B) thbhiversgé dated
straig

15 amount R is a gradient shown by the alternate long and short dash line BE with
respect to the time axis.
In next Step S23 of Fig. 2, the difference between the desired time Jt and
Bt is multiplied by R, Bs is added to the product, and the estimated sector Cs in
which coded data of the desired time is recorded is found, and processing is
20 moved to Step S24. This estimated sector Cs is the sector Cs (1) of point P1 in
Fig. 3B where the desired time Jt and BE representing the average data amount
R, intersect each other, and is the estimated recorded position.
In Step S24, the estimated sector Cs is accessed and processing moves
to Step S25. In Step S25, time Ct at the estimated sector Cs is read, and

25 processing moves to Step S26. Ct (1) first found is the time of point Q1 where



"20 l'ine. 7. The playback nethod according to claimb5, wherein when the
error is beyond the specified range, the playback nethod includes steps of:
(a) finding a next straight line at | east based on the estinmated recorded
position and the playback time of the information unit that corresponds to
the 25 estimted recorded position; 22 %b) searching the next estinmted

- recorded position that corresponds to t hé 3desi red pl ayback tinme based on
the estimated straight line; (c) calculating an error between an actual

pl ayback tinme of the information unit at a next estimated recorded position

and the desjred playback 5 tine; and (d), repeating steps (a), through (c)
until the dhedectar Csdl)asd grﬁphrfelng%é%%tf%@’ P e.ﬁ@t '?vhét ;51>a§'5%g t'ﬁét hod
according to claim7, wherein said finding a next 10 estimted strajght
1ine i ncl uddayhackitisne of thenpedaddatapfihe dnfoanationupit stased it segpr Cgd1hct ual

pl ayback tinme of the information unit to a difference of the data amunt at
the nost recent |lp SBpaS2Rdwhethes dhe miffe@nce atweandesitedotipet 8 anch§tds
gradi ent of the next estimated straight line. .AY. A AFh .AY. A A3U A

h. Al {. A. AF.within the . permigsible3rangener Mok is_ determiped. aner fdl is not within the
f}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c<a ca_l_ca] ca] ca) ca]ca]ca]calcalc
a] ca] ca] ca]p=iinissikiajreage Mrosessing amoves to Step S27. The permissible range is, for

GU UBsk. (}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]
ca] ca] ca] caxaniple] t4]segond] eaficeNaladtinn es!to whether or not within the range is

" HSL% W YRK() +, , 6. =00d2334%$4k4444@r 5} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
a] ca] ca] ca]dﬁi@;nnihed]hya\]vball'm]acz{]mzﬁpelar}iaaiplﬁa?ﬁfal])o?a]ka]%] &K&h%tmpcﬂgl-tfa! r 555
Y6R66667: 7| 778X8888B: ;

| =>: @ @\OCHavatas fOnOBRe peminissithleaoge cstjova] by]a splichJine]asajhea|peninissiiia] ca] ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! SRSUW7XY4[}] ]~ _ab
Bdxe{ ef hkl | értnt ralpove{ampd below the desired time Jt, and is not within the permissible
gXgqq} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
-a] ca] ta] ca]raapea]Thetefote; irocdssing ajovasdo Btep S27. -
rRrhrurrrrssstvliyyX{[{]|]|}2}s}}~W~~~~~ CF| wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca]inatep|S, tlé akdebadicomlusy a) intdrcladrigddcvhdallmring stepd ()] ca! F

7K(g7: yV2Y!'l } xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] ca] ca] ctatajrc d)c abpedificdiypl apineapeskon Bsavalle RisAistitttdd) mshs d(bf]thea] ca]

cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cajresbseBY valliei9 'sLb%@aitdd irPAL QeY e pres8hDBE&d)e is updated to Bs,
and (d) tHe present Ct value is updated to Bt, and processing moves to Step
16  828. In Step S28, the difference between Bs and As is divided by the difference
between Bt and At, and the average data amount R is calculated afresh, and
processing returns to Step $23. This average data amount R becomes the
gradient shown in a broken line from point B to point Q1 in Fig. 3B. This broken
line is the first estimated straight line where the playback time is proportional to
20 the data amount. To speak more generally, the average data amount R
calculated afresh is the ratio of the difference between actual playback times of
information unit to the difference between data amounts at the most recently
obtained two estimated recorded positions.

When processing returns to Step S23, processing from Step S23 to Step

25 S28 is repeated in the same manner, and when the difference between the
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$109& ()- desired time Jt and Ct is determined within the permissible range in Step 526,
processing is ended as the desired time Jt is reached.
The estimated sector Cs calculated by the second average data amount
R calculated afresh corresponds to sector Cs (2) at point P2 where time on
5 ordinate of ‘the straight line (second estimated straight line) connecting point B
and point Q1 becomes the desired time Jt. Using this sector Cs (2) and graph f,
the time Ct (2) of the actual coded data is obtained. The time Ct (2) can be
obtained as the time at point Q2 where sector Cs (2) and graph f intersect each
other. However, this time Ct (2) also deviates from the permissible range.

10 Consequently, the third average data amount R is calculated. The third
average data amount R calculated for the third time is expressed by the
gradient of the straight line from point Q1 to point Q2. This straig_ht line is the
third estimated straight line. The estimated sector Cs calculated by the relevant
average data amount R is the sector Cs (3) at point P3 where time on ordinate

15 - of the straight line connecting point Q1 to point Q2 becomes the desired time Jt.
Using this sector Cs (3) and graph f, the time Ct (3) of the actual coded data is
obtained. The time Ct (3) can be obtained as the time at point Q3 where sector
Cs (3) and graph f intersect each other. Because this time Ct (3) is included in
the permissible range shown by the solid line, system controller 4 (Fig. 1)

20 judges that the desired time Jt is reached and processing for searching the
desired playback time is ended.

As described above, it is possible to search the sector Js that
corresponds to the desired time Jt in fewer access frequencies according to the

present embodiment, even in the playback of disc 1 by the recording scheme in

25 which playback time of the information unit is not proportional to the coded data



"I'M 10%& ()- UBSAEmMhC9$109Z&F 25109%&' ()-30 109%& ()-1'M 109%& ()-

F&s$10%&' ()-1$:!1109%& ()-"!10% () - kxmbC9$10%Z&&10%&' ()- 10 10 103

:$109& ()-89! 109 ()- 6& 10%& ()- 49! 10% () -

U. c}[ <nbC9$10! * $109%&' ()-! O " $109%& () -1 $10%& ()-! 9l $10%&' () - #109%&' ()-! #10%
rr& ()-(rS4 10%r& ()-&10%r& ()- 10 10

- 10! QY1s$10%&' ()-Y s$10%& ()-!LY s$10%& {P-: 1" dErS4

10Y3"10%r& () -9%$10%r& ()-! 10%m& ()-#10%& ()- ! 10%& () - L10%& () -

" H#SLY%% %% Y YNC 1 10m 10m 10nmP10%n&' () - 1! 10%re& ()- /° $10%r& () -
0 (e)lrﬁount of the relevant information unit.

Note that it is possible to configure processing with Step S28 omitted in
the flow chart shown in Fig. 2. Processing is returned to Step $23 without
carrying out Step S28 where the average data amount R is calculated afresh

5 and the estimated sector Cs is re-calculated on the basis of the average data
amount R first calculated in Step S22, where the present Cs value is only
required to be substituted to Bs and the present Ct value into Bt for
interchanging the algebraic values of Step S27. In the processing with Step
528 omitted, the flow is simplified, however on the contrary, the number of

10 accesses to reach the desired time increases. Whether Step S28 for calculating
the average data amount R afresh is provided or not should be decided based
on the practical applications where the most suitable one can be selected.

In addition to the above-mentioned maodifications, anoth.er different
modification example can be selected. That is, the modification example is to

15 integrate the average data amount R calculation equation described in different
calculation equations in Steps S22 and S28 (Fig. 2) into one. According to this
modification example, because if the present invention is materialized as a
computer program, further shorter coding becomes possible and at the same
time, the value calculated in Step S22 is not used for the average data amount

20 R as it is but the value updated each time is used, still more accuraie
processing can be achieved. The modification example is described as follows.

Fig. 4 is a flow chart of the search processing of the desired playback
time by the modified example of the present embodiment. As shown in the flow

chart of Fig. 4, four parameters Xs, Ys, Xt, Yt are provided and by successively

25 updating these parameters, the repetitive calculation of the average data R can
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?27B@® @ @ tser=Theodesired time Jt of access entered by the user and initial values of Xs,
Ys, Bt, Yt are held in the playback apparatus 10 (Fig. 1) as the predetermined
5 information.
First of all, in Step S41, initial values of Xs, Ys, Bt, Yt are entered in the
four parameters Xs, Ys, Xt, Yt, respectively, and processing moves to Step S42.
In Step S42, the difference between Es and Bs which are coded data amounts,
is divided by the difference between Et and Bt, the average data amount R is
10 calculated, and processing moves to Step S43. In Step S43, the difference
between desired times Jt and Xt is multiplied by R, Xs is added to the product,
and the estimated sector Cs with the: desired hour coded data recorded is
obtained. Processing from Steps S44 to S46 thereafter is the same as that from
Steps S24 to S26 and the description is omitted. |
16 When the permissible error of the sector Cs is not included in the
specified range (in the case of “No” of Step S46), Steps S47, S48 are carried
out and parameters are updated. More specifically, in Step S47, the end sector
Ys till then is substituted as start sector Xs and the end time Yt is substituted in
the start time Yt. Furthermore, in Step S48, with the sector Cs obtained before
20 is used as the end sector Ys and the time Ct is substituted in the end time Yt.
In this way, four parameters are updated one after another and the average
data amount R is calculated every time the calculation is carried out. According
to the above processings, still more accurate processing can be carried out.
As described above, the embodiments according to the present invention

25 are discussed. The “track’ in the present embodiment is just one example of
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5 playback time as a unit, which defines a start time and an end time of the
relavant information. |
In addition, in Step S26 of Fig. 2 and in Step S46 of Fig. 5, when the
desired time Jt and the time Ct of access position entered by the user is
permissible error > |Jt - Ct|, search processing of the playback time is ended
10 because the desired time Jt is reached. Consequently, this inequality may hold
for even when Jt < Ct. However, that Jt < Ct holds means that playback is
started from the time later than the desired time entered by the user, and may
cause the user to feel inconvenience. Consequently, when playback frbm time
Ct later than the desired time Jt is prohibited, the inequality described above
15 - should be 0 < Jt - Ct < permissible error. In addition, description was made with
the permissible error designated £1 second, but the permissible error shall not
* be restricted to this fixed value. It may be dynamically decided according to the
compression ratio of the coded data in the vicinity of the desired time, etc.
The processing operation of the playback apparatus 10 (Fig. 1)
20 described using the flow charts of Fig. 2 and Fig. 4 above and other operations
of playback apparatus 10 (Fig. 1) according to the present invention can be
achieved as a computer program described to act in such a manner. Such
computer program can be recorded on a suitable storage media including
nonvolatile storage such as flash ROM, etc., volatile storage such as DRAM,

25 etc., optical discs, magnetic storage media such as floppy discs, etc. In such
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O occasu/on,(izx tﬁe concggt of9 %he ?%tc()r)age mqu‘ia(,”) computers and other storage
units that provide contents via telecommunication lines such as Internet,
satellite communication, etc. are included. = Consequently, servers, etc. for
storing the computer program for achieving the operations of the present
5 invention and transmitting the program to other terminals are included in the

category of the storage media with the computer program recorded.

Industrial Applicability
As described above, according to the present invention, even the
10 playback apparatus for playing back the recording medium by a recording
method in which the information unit playback time is not proportional to the
data amount can search the coded data that corresponds to the desired time

- - signals in fewer access frequencies.
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WHAT IS CLAIMED IS:

1. A playback apparatus comprising;
a playback section for reading an information unit and management
5 information from a recording medium on which the information unit of
audiovisual subject for a user and the management information containing
playback time information pertaining to a playback time of the information unit
and recorded position information pertaining to a recorded position of the
information unit are recorded,;
10 an operating section for inputting a desired playback time of the
information unit; and
a control }s_ection for searching the recorded position on the recording
medium of the inforrhation unit based on the récorded position information read
by the playback section and for controlling the playback section to play back the
15 information unit from the recorded position,
wherein when the information unit is played back from the desired
playback time inputted from the operating section, the control section finds an
estimated straight line in which the playback time and data amount are
proportional to each other based on the playback time information and the
20 recorded position information, the control section searches an estimated
recorded position that corresponds to the desired playback time based on the
estimated straight line, calculates an error between an actual playback time of
the information unit at the estimated recorded position and the desired playback.
time, and identifies the estimated recorded position as the recorded position of

25 the information unit on the recording medium that corresponds to the desired
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playback time when the error is within a specified range.

2. The playback apparatus according to claim 1, wherein a gradient of the
estimated straight line is a ratio of the playback time of the information unit to
the data amount.

5 3. The playback apparatus according to claim 1, wherein if the error is
beyond the specified range, the control section finds a next estimated straight
line at least based on the estimated recorded position and the playback time of
the information unit that corresponds to the estimated recorded position,
searches the next estimated recorded position that corresponds to the desired

10 playback time based on the estimated straight line, calculates an error between
an actual playback time of the information unit at a next estimated recorded
- position and the desired playback time, and repeats searching until the error is
included in the spveciﬁed range.
4. The playback apparatus according to claim 3, wherein a gradient of a
16 next estimated straight line is a ratio of a difference of the actual playback time
of the information unit to a difference of the data amount at the most recently
obtained two estimated recorded positions.
5. A playback method comprising steps of :
reading an information unit and management information from a
20 recording medium on which the information unit of audiovisual subject for a user
and the management information containing playback time information
pertaining to a playback time of the information unit and recorded pbsition
information pertaining to a recorded position of the information unit are
recorded;

25 inputting a desired playback time of the information unit;
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searching the recorded position on the recording medium of the
inform_ation unit based on the recorded position information read; and
controlling playback to play back the information unit from the recorded
position,
5 wherein when the information unit is played back from the desired
playback time inputted, the playback method further comprises steps of:
finding an estimated straight line in which the playback time and data
amount are proportional to each other based on the playback time information
and the recorded position information;
10 searching an estimated recorded position that corresponds to the desired
playback time based on the estimated straight line;
calculating an error betwéen an actual playback time of the information
unit at the estimated recorded position and the desired playback time; and -
identifying the estimated recorded position as the recorded position of
16 - the information unit on the recording medium that corresponds to the desired
playback time when the error is within a specified range.
6. The playback method according to claim 5, wherein said finding the
estimated straight line includes calculating a ratio of the playback time of the
information unit to the data amount to find a gradient of the estimated straight
20 line.
7. The playback method according to claim 5, wherein when the error is
beyond the specified range, the playback method includes steps of:
(a) finding a next straight line at least based on the estimated recorded
position and the playback time of the information unit that corresponds to the

25 estimated recorded position;
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the desired playback time based on the estimated straight line;
(c) calculating an error between an actual playback time of the
information unit at a next estimated recorded position and the desired playback
5 time; and
(d) repeating steps (a) through (c) until the error is included in the

specified range.

8. The playback method according to claim 7, wherein said finding a next

10 estimated straight line includes a step of calculating a ratio of a difference of the
actual playback time of the information unit to a difference of the data amount at

- the most recen_tly obtained two estimated recorded positions to find a gradient

of the next estimated straight line.



