ce3ez-W () T*@+Nz, 6, T-S] 7r ~ ; 3 1 MAY 2002 Z DESCRI PTI ON AV DE([§O$E§
CONTROL METHOD AND AV DECODER CONTROL APPARATUS 5 TECHNI CAL FI ELE ThMAY 2002
present invention relates to an AV (Audilo Visual) decoder control method
and an AV decoder control apparatus which are used for an AV
decodi ng/ pl ayback apparatus havi ng_an_ AV decoder for decoding a bit stream
I ncl udi ng 10 conpressed vi deo dat aPERER&EFITIONdat a to pl ay back video and
audi o. More particularly, the present invention relates to an AV decoder
control nethod and an AV decoder control apparatus for trick play in which

| picture I = d,npi V] t 5 td sly
di Spl ayed 1 DR ORPRCEN RO R Aok RO R GelERobnar iRy X
technol ogy in recent years, playback nethods using recording nedia such as
2D optical disks and magnetic di sks have been put to practical use for

pl aybagk efcHivgchirzedga@irces, and various kinds of data conpression/

mul ti pl exi ng nmet hods have been proposed. MPEG (Moving Picture Experts

G oup) is one afhd hesesert hpsendndneseaddd e dVRRG AV s (NEad of @i s2fa v deo
CD. In MPEGL, | pictures are included in GOP (group of pictures), and each
| picturedeabdeal eonitiroll moeerdicame by AvVsdekoddirf foareidl dpparBtpisct ures
(Bidirectionally predictive coded pictures) and P pictures (Predictive
coded pi cvbieb) arBy us@d il \Wlededodgngliplayback apparatus

having an AV decoder for decoding a bit stream including
10 compressed video data and audio data to play back video
and audio. More particularly, the present invention
relates to an AV decoder control method and an AV decoder
control apparatus for trick play in which I pictures
(Intra-frame coded pictures) of video data are

15 continuously displayed by an AV decoder.

BACKGROUND ART
With the development of digital technology in recent
years, playback methods using recording media such as
2 optical disks and magnetic disks have been put to
practical use for playback of digitized sources, and
various kinds of data compression/ multiplexing methods
have been proposed. MPEG (Moving Picture Experts Group)
is one of these methods, and especially MPEGl is used for
% video CD. In MPEGl, I pictures are included in GOP (group
of pictures), and each I picture maintains its
independence by itself, differently from B pictures
(Bidirectionally predictive coded pictures) and P pictures

(Predictive coded pictures). By continuously decoding the
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3 1 MAY 2002 2 | pictures (hereinafter referred to as | playback),é§1tMAﬁkmm2
pl ay such as fast forward playback (i.e., forward | playback) or fast

reverse playback (i.e., backward |I playl®ack) is achieved. 5 However, since

no navigation information is included in a video CD while it is included in

a DVD (Digital Versatile Disc), the position of GOP which appears in a bit
stream cafn@idurgedikerainghéest gefennehrtAaseEoBilAYPPICEYback appar at us
such as a video CD player, in 1D order to perfaorm]| playback, a bit stream

i s dividedhiftle RERY FeRQtAS ReShoFOHTY RYIYRAEOP (i Bl ndé@ TR Tt bi t
stream and thus obtained bit streans are sequentially ipput tqQ the AV
decoder f&ALRIHF NPT ahdsSt EFXFE&%SH%ﬂﬁEﬁékIfh'%acthFgaéfpe are
sequenti al_l.y q%s Iﬁyed. 1§,Ngr§ specifically, in the conventional |

pl ayback, PAa5R2%t} ebin FSPHFVFEded into plural bit streams having the same

bi't [eggth, a”dgwgéérdi wided Bid SI4E iéﬁeiﬁggﬁ:‘ﬁ%t:ijfa‘a'd “id %Tar@cia@gat he
0 codr ng. y pr cture

i
di sk and i nput he - Av décoder- for ng very tine an

appears, 7y he Ji St svhardi Rl aked n Mg legpdi ngyvef (pRgi@iayi ded bit
streamis conpleted, the following divided bit streamis input to the AV

decoder. kA icenveiédépnathe pbaikach JowWMEIwhibfle dppeatrequin’ ed for
nmovi ng the playback point (seek point) on the 25 bit streamin the |

pl ayback Iy torsr riam deghibbt benpredistequal Tetdéforepeinequ ad for
readi ng and decodi ng one divided bit stream and, therefore, the tinme for
movi ng t hdegloalirapAe Iy conapha rhituss tsuedmasora fakded of Rapd apleaybdek or
fast-reverse playback is increased. As the result, . 3 1 MAY 2002 3

H gh- SPee@rderndial RREBEDERKI oPlRr¥Packe @ djifacEtredmot s beidéArdvé@torhe
present invention is made to solve the above-described problens and has for

its obj ectid PreRETRS it WPAECEABFIEEFENG GRA Hotr BadeAniRvEHEC Bdér

control apparatus whi ofh ¢2MoBeLigem Bttt Pl@VPaGKeHR 091y
input to the AV decoder for decoding, and I pictures
included in each bit stream are sequentially displayed.

15 More specifically, in the conventional I playback, a
bit stream is divided into plural bit streams having the
same bit length, and these divided bit streams are
sequentially read from the disk and input to the AV
decoder for decoding. Every time an I picture appears,

2 the I picture is displayed. When decoding of one divided
bit stream is completed, the following divided bit stream
is input to the AV decoder.

In the conventional I playback, however, the time
required for moving the playback point (seek point) on the

% Dbit stream in the I playback by one divided bit length is
equal to the time required for reading and decoding one
divided bit stream and, therefore, the time for moving the
playback point on the bit stream for fast-forward playback

or fast-reverse playback is increased. As the result,



an AV decoder. DI SCLOSURE OF THE | NVENTION I n an AV decoder control nethod
according to the present invention) a plurality of bit streans havgrqg MaY 2002
predeterm ned bit length and positioned at arbitrary intervals, which are
obtained by dividing a bit streamincludi ng MPEG vi deo data and audi o data,
are separately and sequentially input to an AV decoder and decoded, and |

pi ctures of the video data included in these bit streans of the

predeterm ned bit length are continuously displayed while updating the |

pi ctures. When inputting a bit stream o? the predetermned bit length to
the AV decoder, a previous bit streamof the predeterm ned bit |ength,

whi ch has been input to the AV decoder nost recently and stored in a buffer
in the AV &lgbupesd ferwardgdaybaticprreycese playbach gammaeibe aeltieYsde requir ed
for noving the playback point (seek point) on each bit stream by a distance
that is the sumTfe present Bivensiop ispmade 40 salvg theeahoveutassriked @goblems engt h,
becones equal to the tinme required for decoding the bit stream of the

pr edet er m aad bas forcitgtdbjeatitor ptoyide aniAlN dgcedermonteeloaethasbandAn @&t hod
which permts the AV decoder to perform i 3 1 MAY 2002 4 high-speed |

pl ayback. Aesodert tentiolf &pparatus vehidb omahe perfermetiighsipeed Ii playbackn wisineg

state, whereby abnornmal display is avoided. Further, in the above-descri bed
AV decoder anokV dekcodest hod, di splay of the | picture which is currently

di splayed is continued until the displayed | picture is updated. Therefore,
even when the bit streamincludes error, block noise and flashing screen
due to decoding of insignificant data are avoided. Further) in the

above- desc DIBSLOSURE QRITHEINVENTIORt hod, it is deci ded whet her display of
| pictures in a bit streamof the predetermned bit |ength by the AV
decoder has beemncemied&sbder control ansthvlecoitingité pha\preserdt ipvehtior, has
been conpleted, a next bit stream of the predeterm ned bit |ength, which
fol l ows tha Biukrakty 6Cbit f@feais GaviHs R pr¥deterhinddCbit'efgthaang Phadtiored | nput
to the AV deI?oder. Therefore, the ﬁ/ c?gcoder can perfo%ﬂr]ﬁlahi g%peed I

di splay. Fuag taP_Bﬁ)a:i{rlnEél@aﬁbWtﬁcl@i%ié lobeaedbylBoRERE a?lﬁ@tsh@azﬂrﬁﬁé]ﬁﬂin%_
plurality of bit streans which are obtai ned by dividing each of the bit

streams hayplctiged At @dhngd Qida, la80GkParaRlly ARHYEHhREALY, inpRittid O the
AV decoder at predetermined intervals, and every time one divided bit

streamis LAPAY Q&CddBf o EEESUMIR, arld 1ipiciiRed ¢EUnYNREES dath RERMeAT inl
pi ctures by the AV decoder has been conpleted or not. Wen display of

e bit o o e B Lo R e A e oy
?Lel predgt (%Vrﬂh\ﬂl%:e %?Jfr% gﬁgtﬁrﬁ\%%ﬁ 1?0 lg\%g%\g@unl ftgrlggérﬁr -or \?\’Hc °
2520, BB MBI £9 Ml et =
7 eams hapr i R RTIeodl WS Beor R WAL AY, ASUREE Bbet on o
hpg htmtp ggdhéﬁglﬁ%%% SRR 2 e O B BbeoRlL i Gse Triafbe. B 1

i ah-

piaylf:‘la%yzp%ﬁg ‘time required for moving the playback point {seek point) on
each bit stream by a distance that is the sum of the arbitrary interval and
the predetermined bit length, becomes equal to the time required for
decoding the bit stream of the predetermined bit length, thereby providing

an AV decoder control method which permits the AV decoder to perform



.Fut her an AV decoder control apparatus according to the present in egt'@gﬂ 2002
is provided with neans for controlling an AV decoder so that the AW de er
decodes a plurality of bit streans having a predeterm ned bit |ength and
positioned at arbitrary intervals, which are separately and sequentially
input to the AV decoder) and continuously displays |I pictures included in
these bit streans while sequentially update the | pictures. The apparatus

i ncl udes neans for, when inputting a bit streamof the predeterm ned bit
length to the AV decoder) erasing a preyious bit streamof the

predeterm ned bit |ength, which has been input to the AV decoder nost
recently and stored in a buffer in the AV decoder. Therefore, in |

pl ayback) high-spess | playibech. fAlsonthe hyffenin thedeerdergsimeaintaimed isothet ) on
each bit streans by a distance that is the sumof the arbitrary interval
and the pradamel gtatedvherebyahponmad dismlay isejmded.o the time required for
decodi ng ~ 1 MAY 2002 6 the bit streamof the predeterm ned bit |ength,

t her eby provi di FgrtherAin dbe sdmveddescribed M idedoderi emntpelr mietlkod,hdisplaiecoder
to perform highspeed | playback. Al so) the buffer in the decoder is

mai nt ai nedof the hpiateretwhict &t eyrrahty elisplapetisnedntitiugd until thexdisipdaskd
Further) the above-descri bed AV decoder control apparatus includes neans
for conti nhipicrutte dplupydatéd.t HEhdrefiire; aven whienhthes bitustrearn| inclindgs asred, unt i |
the displayed | picture is updated. Therefore, even when the bit streans

i ncl udes eblarksnoiskoakd Mshingrdrdenadhe g desodléng @fidnsigniftcamdi dutaocare
insignificant data are avoi ded. Further, the above-descri bed AV decoder
control appesideds includes neans for deciding whether display of | pictures
in a bit streans of the predeterm ned bit I ength by the AV decoder has been
conpl et ed- or nofFureded, Aetheliabpvédestribedi AV WekddbRcoh&®D @ethddt fdjs thi s
means inputs, to the AV decoder) a next bit stream of the predeterm ned bit

| engt h thaaeéiahh%mbﬂais?lay 61 T pidtife8lin b€ BtrébfiPbPtheOpreliefirfiliHed bithas
ended. Therefore) the AV decoder can perform high-speed | playback.

Further) 1 [igg8h B4erHiCAV ddiater Mad tfertCdontPIRiddObr ABRAME WhehN@eUdigpldyRans

for sequentially inputting a plurality of bit streans which are obtai ned by

di vi di ng egeh ptutd®akidect! ¢GAPRIARVA RExt BR RFEHRIR AL HRdabetmifiigbly) to

the AV decoder at predetermned intervals, and for deciding whether display

of | pictuf Y wHieh AY16%S OFR" bliastrbeaNfdrOWRIE fsdlhy M1 PY&hYed HER ON
divided bit streamis input. \Wen display of | pictures has not 3 1 MAY

2002 7 DeehnGoRPsape thi? APARoAOPUIheRMRX kniAY deehdir! cait bt g i thin

the same bit streamto the AV hand, ay of |

pi ctures hasRESLLP 2d, this neans inputs, to the AV decoder, a next 5
bit stream yptﬁe prg%g%fn‘i ned bit length that follows the bit streamfor

whi ch display o j.Ctalr h : redo e a
play oyl Myecﬁe %58%1 ‘égcngc{]ﬁ A H@em%l? c gggclgi\q/a{doecgo%er

perIorlm r11iogh-speefl pl ayback. Further, e above- escrlt_ ge L of
contro ARRA St N r n . i o]
the bit st Pearrshﬁéi\fi tﬁ% %%?eﬁ?ﬁn%ﬁeﬁp‘g%@d] ?ﬂg?ﬁ?‘f]goﬁq@gﬁgt% gnﬂgof
. (ti e o g c oM ¢ bi t
ongt h by SRERpehiuk B ettt 15 Rty A sedle BN RS0 B 1
dlIl pl k. .BRLEF | PTI THE W NGS Fi 1,. lL.ock
Zgogtgralm PI ?#s)'gﬁ(rég?ter{ga ?[/;ie %elwlg(?z}}l ?I:v:*_s{olraré pefvgﬂﬁitﬁlé‘ ;égﬁfl&?@t dg’?tO:. t
control nethod and an, ~ odey control..appar at us .accor .to a firs
nbod mrent SBESFYE 15PL IR ¢¥ AVCARGRGler, Bty ReiBBREAGhET afieiRY Pl [ Hickierd ng' an
decoder ol Apeait pad iset fmPBtThar miay When Gspiay of [ plctares

has not been completed yet, a next divided bit stream within the same bit

stream is input to the AV decoder. On the other hand, when display of I



25 enbodinment. Figure 3-is a flowhart for explaining the AV decoder

control method and the AV decoder control apparatus according to th flMﬁ\t 2002
enbodi ment. Figure 4 is a flowhart for explaining an AV decoder 1

2002 s control method and an AV decoder control apparatus according to a
second enbodi nent of the present invention. Figure 5 is a block diagram
illustrating a video CD player, for explaining the AV decoder control

met hod and 5 the AV decoder control apparatus according to the second
enbodi nent. BEST MODE TO EXECUTE THE | NVENTI ON Enbodi ment 1. 10 Figure 1 is
a block diagramillustrating a video CD player, for explaining an AV
decoder control nethod and an_,  AV_decoder contr ol aratus according to a
first enboRiGtBFAs B\astwnpfﬁ‘é@@?ﬁte‘ii’n§eﬂ?¥tohlt ?qﬁeaﬂlgﬁfghﬁ predeterpiedi Bt 100

i s conposed of, for exanple, a renote 15 contraller havi ng at | east one

button andlengtlanwhich feligwarihenbitestreamnfor which shisplay sofel mstaresitham, t he
i nput unit 100 outputs the corresponding signal | ayback controller 101
i s i npl eneemded,bip mp@P@(tcerﬁVaieCPdmea‘gpmjomuthy A‘g deaedersean pguformch as a
sem conductor ~D nmenory, and control prograns thereof. The pl ayback

cont r ol | er highcepeask] plagbs¢lkgnal fromthe input unit 100,

Further, in the above-described AV decoder control method, an
optimum bit length of the bit streams having the predetermined bit length is
obtained from repetition of inputting these bit stream to the AV decoder, and
the bit length is optimized using this result. Therefore, the AV decoder can
perform high-speed I playback.

Further, an AV decoder control apparatus according to the present
invention is provided with means for controlling an AV decoder so that the
AV decoder decodes a plurality of bit streams having a predetermined bit
length and positioned at arbitrary intervals, which are separately and
sequentially input to the AV decoder, and continuously displays I pictures
included in these bit streams while sequentially update the I pictures. The
apparatus includes means for, when inputting a bit stream of the
predetermined bit length to the AV decoder, erasing a previous bit stream of
the predetermined bit length, which has been input to the AV decoder most
recently and stored in a buffer in the AV decoder. Therefore, in I playback,
the time required for moving the playback point (seek point) on each bit
streams by a distance that is the sum of the arbitrary interval and the

predetermined bit length, becomes equal to the time required for decoding



and controls a drive controller 102 and an AV decoder controller 103. V“i
drive controller 102 is inplenented by a CPU, a nmain storage such3a]s MA 002
sem conductor nenory, and control progranms thereof. The drive controller
102 controls a drive 104 according to an instruction fromthe playback
controller 101. The AV decoder controller 103 is inplenented by a CPU, a

mai N storage such as a sem conductor nenory, and control prograns thereof.
The 3 1 MAY 2002 9 AV decoder controller 103 controls an AV decoder 105
according to an instruction fromthe g ayback controller 101. The drive 104
reads data froman optical disk. The AV decoder 105 is inplenented by a
buffer for tenporarily_ 5 storing part_ qf bit stream before decoded, a

vi deo decBifePit éﬁﬂ%%ﬁﬁ?d’ﬁé&%ﬂ?ﬁ?e lﬁﬁe%%‘e)d%fz? ePTOR Sn%rg§ DCT

(Di screte Cosjine Transform _ on vjdeo packets and audi o packets to_decode

t hese packesoser goptral metlard whigh pergRite dhendV derasiep dok reoaRdhighdi o
packets taken from 10 the drive 104 to obtain videg data and audi o data. An
out put untreedob nlavhagh. entlsecdhobuflesi Bpithy dgredsr dponpritaingd imdhei ke, and
outputs the video data and audi o data_decoded by the AV decoder 105. Figure
3 is a floeowenalstatd, whareby phgormal displayos aveideght r ol when the video CD

pl ayer perforns | playback, for explaining the AV decoder control nethod
and the AV decBugthegothte abovgpdesarined AV «dacader controhepparatus includes

means for continuing display of the I picture which is currently displayed
until the displayed I picture is updated. Therefore, even when the bit
streams includes errors, block noise and flashing screen due to decoding of
insignificant data are avoided.

Further, the above-described AV decoder control apparatus includes
means for deciding whether display of I pictures in a bit streams of the
predetermined bit length by the AV decoder has been completed or not, and
when display of I pictures has been completed, this means inputs, to the AV
decoder, a next bit stream of the predetermined bit length that follows that
bit stream for which display of 1 pictures has ended. Therefore, the AV
decoder can perform high-speed I playback.

Further, the above-described AV decoder control apparatus includes
means for sequentially inputting a plurality of bit streams which are
obtained by dividing each of the bit streams having the predetermined bit
length, to the AV decoder at predetermined intervals, and for deciding
whether display of I pictures by the AV decoder has been completed or not

every time on divided bit stream is input. When display of I pictures has not



enbodi ment. Further, figure'2 is a diagramillustrating the JJ strugxrﬁ?f
an MPEGL stream havi ng vi deo packets and audi o packets to be subjecte A IZ[][]2
pl ayback, for explaining the AV decoder sontrol met hod and t he AV decoder
control apparatus according to the first ‘enbodi nent. 25 Hereinafter, the
operation of the video CD player during | playback will be described with

reference pachi Geiea ckdd) dtnil heaREsuRBALshal ddier MPEALasHr gag shown in

figure 2 is currently being played back nornmally, and the user wll 31

MAY 2002 ~gtsuhinCitthe ropeiat  Sfle abi BOE R eBRS3 thy ARNAVBLe fbA¥BACK drp
reverse playback, i.e., backward I playback. In step S11, the playback

control | ertA@lowaklrs Haerd t hehdwedisplapublfi N9 pdrrtuldd Ued $ opeén the input
unit 100. 5 Wien there is an input, the control proceeds to step S12. In
step S12, compieded dahivhatermns t hepuse;’ o rrhier AL idecaodet, phapbaek or

not. Wien it is | playback, the control proceeds to step S13. Wen it is
not | pdaybatkstreencof rdie ppredetermdneNDbdtteg.engtistdpasiBolinwspl ayback
10 controller 101 instructs the AV decoder controller 103 to clear the
contents ofhehBipuffaess Fhe W ¢lac8dePlaysoiTHe DA dbtticragofiRA6d -er 103

clears thegguffgr of the %,qﬁgoqﬁr 105. The%, t he cqntrol $rgceeds to step
S14. In st e’éiﬁ?rﬁhetﬁiea?bac Rt of PFBr PEG T OF s A%t he drive
controller %0% tgkseek a specific address. On receipt of the instruction
fromthe p? ? 38 controller 101, the drive controller 102 controls the

drive 104 so th%x{(ﬁl}éﬁe‘(@%éthBQEQg%g?%:?h@ech%v éé‘cQ&Q?rgéflg%ﬁf orm

backward | pl aybac rom the point e seek pornt sh be turned

back fhiom iheapotis PAZ1NAs Riesies et nedtaigRny U HtiM@nbbitstream In
this first enbodi nent, the step width is an arbitrary width | arger than 80

bl ocks. Onléggehpbrotthieh®iithsdttedmonhév oyt keeplpidintte moii¢@l bee 101, the
drive controller 102 seeks 2.5 the drive 104. at the point PO2.

Subsequentlgngtiecodrom afeddisi thidn sbf eAnphating & heetea Hiemgt tre&dm86obl ocks
is perfornmed fromthe position P02 in the bit stream progressing direction,
i.e., in theefdVwdegoderectdrsh.fon optimieing Shisodilterdtenatiendy 8singay
2002 m perform ng decodi ng of the 80-block bit stream this 80block bit
streamis ©4% deBSRHAto cHReFRIERSS pl thal A desodemsCambHgt arBr Bdgber mi ned
bi t Ieﬂgth e.g. bi t trﬁgns each having a data | ength of 16 bl ocks, and

t hese speed I playback.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram illustrating a video CD

player, for explaining an AV decoder control method and an
20 AV decoder control apparatus according to a first
embodiment of the present invention.

Figure 2 is a diagram illustrating an MPEGl stream,
for explaining the AV decoder control method and the AV
decoder control apparatus according to the first

2% embodiment.

Figure 3 is a flowchart for explaining the AV decoder
control method and the AV decoder control apparatus
according to the first embodiment.

Figure 4 is a flowchart for explaining an AV decoder



5 16-block bit streams are sequentially input to the AV decoder 105 Hr*wg 2002
the P02 side at predetermned tine intervals. Initially, in step Sl%, t

pl ayback controller 101 instructs the dgive controller 102 to read 16

bl ocks. On 10 receipt of the instruction fromthe playback controller 101

the drive controller 102 controls the drive 104 so that it reads the 16

bl ocks. TheRtrbheme@RbuOlan Qaeads 46csteR S8t AdL i Slbust he playback
controller 10l instructs the AV decoder controller 1 to start transfer 15

of the bidcsbrapagwhiibch Basdebrenicodinenst oF $hes Fedavei Phvehtibe .
instruction fromthe playback controller 101, the AV decoder controller 103
controls the AV¥ideomdes il$5a sblobirt ditgxtaa tis Inet paoLrgsaofideansdmerri ng
the read bit streamfromthe drive 104 to the AV decoder 105, and
_outputtirelaveryi §es ezpadadmdnmidiie dAY adebpdereddntomlt e tthodeand4 to the
output_unit 106. The AV decoder. 105 starts decodi ng under control of the AV
decodeéy coRerdY|8RCPESr WRAT I |2RRPRERFUSappERTLingity Ithe cseFends sent
to the output unit 106 for display. Display of this | 25 picture is
cont i nued®PPEMERE next | picture is displayed. Next, the control proceeds
to step S17. In step S17, the playback controller 101 detects the el apsed
time fromwhen the playback controller 101 perforns seek of the drive 104
to the pr t by i ed 3 1 MAY 2002 m a
predeter&?%%g ¥¢9§?T?xgiggﬁﬁﬁbﬁkgfd@§§ sfﬁgﬁstep S18. When it has not
reached thg,pdiedehermned time yet, the control proceeds to step S19. In
step S19, the playback controller 101 decides 5 whether or not there is an
information freagufie AV idecdelodR5dlAatraihe 1AV Seepeeng 18Srhasopers or med

| -picture switching. Wen the | picture has been switched, the control
proceeds glagéep S4Y. epéaintied i AWIrdebaderotoneelswdttwt, atdeaaont r ol
proceeds to step S20. 10 In step S20, the playback controller 101 deci des
whet her &V mgcoder deonsrod4 appagatisraedordadgngoofa dieddt er mi ned bl ocks
correspondi ng to one seek. Wen reading of the predeterm ned bl ocks has
been per fREMERE eEntREl PFESEAdsineRELPNS17 I fighne chsealt he 15
predet er mi ned bl ocks é@r_one seek %{ﬁ%go | ocks as .descri bed above, and
only 16 HiRR%s ¥RkE bREN1FeSPTPPSA sebERT pBRATPPE2 AndeMIH ef ore, the

Contrﬁllé%ﬁgfgﬁigE having at least one button and a control

program thereof. When the user pushes the button, the
input unit 100 outputs the corresponding signal. A
playback controller 101 is implemented by a CPU (Central
Processing Unit), a main storage such as a semiconductor
2 memory, and control programs thereof. The playback
controller receives the signal from the input unit 100,
and controls a drive controller 102 and an AV decoder
controller 103. The drive controller 102 is implemented
by a CPU, a main storage such as a semiconductor memory,
2 and control programs thereof. The drive controller 102
controls a drive 104 according to an instruction from the
playback controller 101. The AV decoder controller 103 is
implemented by a CPU, a main storage such as a

semiconductor memory, and control programs thereof. The



step S15. The process. steps from S15 to S20 are repeated, and ~ when 80

bl ocks have been read fromthe point P02 shown in figure 2 or mhen3di¢ﬂ“é}mn
of the next | picture has been conpleted, the playback controller 101

deci des whet her the el apsed tinme from @hen the drive 104 perforns seek to
the present tinme exceeds the predetermned time or not, in ~ step S17. Wen

he pr | | e or St
wht ﬁefpﬁsﬁfékggaixé%%ﬁ?#ﬁeﬁaﬁﬂst GPREaEL widh Ah ke SRS nb05, cach the end
int PO it st [ [ ' d | ayback,
Phe cont FOrORPaRSede o1 LSS LaRathal Sue P Ay oh pBho1aeR ™ ">
per f of Medlo 1 OMet)e FU¢&N 0§EEaBA! B oR0% - d) afrhio Folfdar! Bg sgD0verfescr i bed

process steps are repeated, an en seek reaches e point

POl at tRe BegblRiNA 0y fdeimbienbheal b ro ep S18
to end | playback. In tﬁﬁsf%és? enbodingﬁ?,ﬁﬂﬁf%%ﬂégeaJ&@ﬁg?ﬁgqéﬁi stream

bet ween eaebingelpapa Mf i) Wiy esSeephapdelcearit ddtadoidtvigesdi atel y
before the seek is larger than 80 bl ocks, and 80 bl ocks of data are decoded
from eactiesedkrpoiamd ian Hudie decwvded, dwhdech decadekd peérforms i ncl uded
in the data are displayed. Therefore, decoding for reverse playback is

per f or netnpgrseqiet i AiscrefprtCongna Bransifiomy)oforgotidek packetseans
which are positioned at predetermned intervals, in the AV decoder 105,
starti ng2PlofteRe PRGKALT & flegPaektheset Ppssiatison. TRet A¥ desqder t he

ti | f [ t.h k | ayback i nt the bit st [

ol ay backt by HeBPUEA ERS HATR GACEREanBRGe kTS GARISTS ThESR| REoRor
one 0858 42598, 084 7 ORI Phafn Bond datng S DIHEE o Pata
one Seek, . &7 "Fhe {1 e 81" Ehdl hdn *dec DITEHS of Mata.
ook pol RUBACTRETS 20 o, AN REILoa By B BRI B BIeRRKLRS | 0% one

seek can,perhgduced as PR At M thet HedbbMRAREr JrRAd i &ngagdgcoding the
data of the bit Iength for one seek in the conventional | playback, i.e.,

the timedéesdeaadynghandweissbd@r aldsof the data having the bit length

| onger than 80 bl ocks. Therefore, the tinme for noving the seek point on the
bit stream i nFHiagtird o3 was da pfagbabkrand INevsrrsss @aytbekftaw o£3 1 MAY 2002
14 be reduced, resulting in high-speed | playback. Further, when display of
| pi & uregntsosonwpeat édpe video CD player performs I playback, for

explaining the AV decoder control method and the AV
decoder control apparatus according to the first
embodiment.

Further, figure 2 is a diagram illustrating the
2D structure of an MPEGl stream having video packets and
audio packets to be subjected to I playback, for
explaining the AV decoder control method and the AV

decoder control apparatus according to the first
embodiment.

25 Hereinafter, the operation of the video CD player
during I playback will be described with reference to
figures 1 to 3.

It is assumed that the MPEGl stream shown in figure 2

is currently being played back normally, and the user will



bef ore decodi ng of 80 bl ocks of 'data for one seek is conpleted, the decoder
105 inforns the end of display to 5 the AV decoder controller 103.Jpn MAY 2002
recei pt of this, the AV decoder controller 103 decides to end the display,
and starts next seek. So, the next seek i@an be started before decoding all
of the 80 bl ocks, whereby the tine for noving the seek point on the bit
streamis further reduced. 10 Further, when perform ng seek on the bit
stream i n $HeCtBAcER® PRATEEIPBNALt REIBE POR Sromhardedkeplapback dcear ed

whet her | picture display is updated or not. Therefore, the bit stream
inputted t eYﬁESﬁvgﬁiﬁﬂﬁngOB'?s'apﬁﬁggaEGn@iQ&iﬁpﬁq%n1the sought

ition. 15 A di ngl ' wh bj f..th [
Boek romai ns i n e bt 5117 FBLETRIPN Gnrghiehe  ALxboasa S0 11 on
seek rem P BUf 1) e S | BUSi ¢
abnor i GLER By Seuch SRS rEh MRk of KRR Sy G0

hovevers sypgg theufiferanfs dhe: decpderohs roai %tﬁi d "4 her pgr gal, state,

such di sconti nuous bit stream‘'does not occur, thereby avol di ng abnormal

display. Fihtbeep euen) whend htedidéqr whetheirn@ne et s thes PEa¥ QWS |
picture is continuously displayed. So, even when the bit streamincl udes
errors, blbgkInplaghamk fdmsivthg swheanidudst @ gelcngbhaek of thaskcemitidgaant
data are avoided. Wiile in this first enbodinent the bit length of the bit
streamt o peodeedded o stmpe Sk | ¥he@ blkodlss nathel playb&8ck, MBMe2Q02 15

|l ength is not restricted to 80 bl ocks, and any bit |length may be enpl oyed
so | ong asconpraybagkcesdsoss? FND FRePdi mdat sters Fhurens pPsaybaickek
diagramillustratin glayer, for explaining an AV decoder

i CD
controwrnﬁ%%ﬁraﬁéegnﬁg€tiggﬁﬁﬁ toHntRel AUpPEFRtss ST RN ¥ ol 83s&Cond
nbodi t of th t i iaon. Thi id | i ncl
ol ayback COHERbI EBE PG4T Thr SHHSOUREEE Ony ERamAY AR £ om ¢ he
Ak g el o . > o il . ot
ength to THETRY 4elBslx Rtdtted log) LRI THBUE UL AL PLALTED 1
streams | qubeodgeoded by e A ggcedat 395, e HOW ! egsarme

reference nunerals as those shown in 1 ote the sane or

correspondi ng pamnt stdp BI £, 4ché plhypwekdidontdddistéati oy 1ASthew sof
control when the video CD player perforns | playback, for explaining the AV

decodel5 cortie odir ireehadnae ltller A0 2ecodeeekoat spk cdffiar alddrexeor doag to
this second ~ enbodi nent. Hereinafter, the operation of the CD player
during | pregdipk @fl thee idetoridiviomi fhometbeepndeyback qarezollerthis
second enbodi nent, as . in the first enbodinent, it is assuned that the user

performs fHEk, reher SEigraPeadc dst ¥ i kK2 praptantenghs sypas bid aseit
SLream havnge e ShEUS UE2 ShANIAL (aduie 2. |LTIBE 4o e sar step
processes.;, | b0t g $e52AGeMOE S e nd NEo PHEPEH 30T RO hoint
2 should be turned back from the point P03 by a
predetermined step width of the bit stream. 1In this first
embodiment, the step width is an arbitrary width larger
than 80 blocks. On receipt of the instruction from the
playback controller 101, the drive controller 102 seeks
2% the drive 104 at the point P02.
Subsequently, decoding of the bit stream having a
data length of 80 blocks is performed from the position
P02 in the bit stream progressing direction, i.e., in the

forward direction. In this first embodiment, when



3 1 MAY 2002 16 the bit streamto be decoded in one seek, which i@ 1 ?
determned in step S20 of figure 4, is not fixed but dynamcally pdayé% %@
| earni ng, and the nunber of blocks is determned in step S21. 5 In step

S20, the playback controller 101 deci des whether or not the drive 104 has
read predeterm ned bl ocks during decoding for the current seek. Wen the

drive 104 has read the detern1 e control proceeds to step
S17. WheREFRETAY e 9 3f F 855% %&RﬂﬁtrﬁiﬂthE &5ng@ﬂ returns

5 .1n. S21 h f d d be d ded
iﬁ ZE@B b5k Bad: HhEAn %?@“@‘%{;’Bﬁh o8 %étel[s&q”% RUSEE2 Bl “vhen
i |1 th
nhﬁge?yoggﬁFogch%%ﬁaﬁf ave ggﬁgggéd%gi 9 e§${83g§%4poéggchyare ©
requi reds PPk kst 'é%ofh”h \%g ap&SEHr‘ieﬁ'g%ﬁ’xl ¥ 1% CH%L’HE edanas ar ed

wi th the nunber of bl oc s required until’ the current display is conpleted

and tgie sgabheckona d sophedans tBguenkhen 16f ipmdetes mnedakl ocks to be
used in step S20. Next, the control proceeds to step S18. \Wen end of |

pl aybackdéesodemf IlIOrSECfﬂEyn eftge 0PO02 heilkt agt peadede mminid®rtivguest fromthe
user, | playback is ended. Wen end of | playback is not confirnmed, the
control ietermsliso step S13 and t he above-descri bed process steps are
repeated. As described above, according to the second enbodi ment of the
present inventirgrciahky sakd steactSd s ol aracegonyrond om il

enbodi nent are achieved, Mreover, since_the length of the bit streamto be
decoded 1RSEYURKY ZHG OFA Ve cotiediers 1(95t it E@d‘q neadbPakiice W h the

bi back, d di h h
Cedulba BEFFRBEL OFl DBadls T HACT L PR LPAH GRe PLAYRAR BTAFBALESErur t her,
the L hr oyghpuLyal dh ol e SYS| & £8D SRS Tl QY LDBaSystem can

rapi dly resporid to User's reques first d° secon

enmbodi ne f ast r I desg-be n on can
be appl|€%§to§?a§F%F%r§g¥ﬁ:p?ayﬁacbg %gﬁgpagq%f§§#¥f§§ ﬁr?gﬁ%ﬂ? Al so

during feststepwsnd.pl auyxba§t<epbms¢qw@t E@'a'y%a@@c&hrﬂtgr@lpéw abity of bit
streans having a predetermned bit |ength and positioned at regul ar
instructs the AV decoder controller 103 to start transfer
15 of the bit stream which has been read in step S15. On
receipt of the instruction from the playback controller
101, the AV decoder controller 103 controls the AV decoder
105 so that it starts the process of transferring the read
bit stream from the drive 104 to the AV decoder 105, and
2 outputting the video data and audio data obtained from the
drive 104 to the output unit 106. The AV decoder 105
starts decoding under control of the AV decoder controller
103. When an I picture appears, this I picture is sent to
the output unit 106 for display. Display of this I
% picture is continued until the next I picture is displayed.
Next, the control proceeds to step S17. In step Sl17,
the playback controller 101 detects the elapsed time from
when the playback controller 101 performs seek of the

drive 104 to the present time. When the time has reached



intervals fromthe playback starting position, the sane effects as traq@% 002
provided by the first and second 15 enbodi nents are achi eved. VWiIa g
first and second enbodi nents video CD pl ayers are enpl oyed, the present

i nvention can be applied to other AV deggdi ng/ pl ayback apparatuses with the
sane effects as those provided by the first and second enbodi nents.
-APPLI CABI LI TY I N I NDUSTORY As descri bed above, an AV decoder control method
and an Avadésafietemmned Bppar athe &drmhhgracesrds pkesshep2Slitwention
are available for trick play such as fast forward playback or fast reverse
pl ayback ¥BE&D pdr thauI et yrerrBedatdes Ruedn e qpined \F B8 EBtpl P& whi ch
enpl oys MPEGL as a video,data conpression/ multiplexing nethod. 3 1 MAY
2002 CLAI fBR£T9 HQP%EQ%%eFOCBHgBoﬁ hod for controlling an AV decoder

5105 10 B, RS P L S, o
9Dl a31 NG F I Wea o Th RPE Srade At Wer B1on ot BrurSl oy ot

streams hayisngna PPrafetnr daedqadet 1logngldy %m%ﬂEEHédQPﬁﬁiéEuéEbitrafy
intervals are separately and sequentially input to the AV decoder and

decoded, a@dtlchdimef.ur eghéncthded pldtiese Hid d&eagwhiaERegntgnUOUS] Y

di spl ayed while sequentially updating the | pictures; and wherein, when

i nput ti ngcanliirolstomaraads the ptedeSarni nathdn tthenptpitoutrke ¢ dextoder, a
previous bit stream of the predeterm ned bit |ength) which has been input
to the Avbgetoderitahad  ddenttgninglspaoseads £huFtfer $20t he AV decoder,
is erased. 2. The AV decoder control method of claiml, wherein display of

the | Bicture W chteR aPr efifey RliayRagkdceateehirautllufealdar di spl ayed
I

whether or not the drive 104 has performed reading of
predetermined blocks corresponding to one seek. When
reading of the predetermined blocks has been performed,
the control proceeds to step S17. 1In this case, the

15 predetermined blocks for one seek are 80 blocks as
described above, and only 16 blocks have been read from
the seek point P02 and, therefore, the control returns to
step S15.

The process steps from S15 to S20 are repeated, and

2 when 80 blocks have been read from the point P02 shown in
figure 2 or when display of the next I picture has been
completed, the playback controller 101 decides whether the
elapsed time from when the drive 104 performs seek to the
present time exceeds the predetermined time or not, in

% step S17. When the elapsed time exceeds the predetermined
time, it is decided in step S18 whether I playback should
be ended or not. When seek does not reach the end point
POl of the bit stream and there is no instruction to end I

playback, the control proceeds to step S13, and new seek



picture is updated. 3. The AV-decoder control method of claim1l or ﬁ:ghv1ﬁm
wherein: it is decided whether display of |I pictures in a bit stré% t 2
predeterm ned bit length by the AV decoder has been conpleted or not; and

3 1 MAY 2002 19 when the display of | yctures has been conpleted, a next
bit stream of the predetermned bit |length, which follows the bit stream
for which display of | pictures has ended, is input to the AV decoder. 4.
The AV déSod&r imad| LFam hble ofugnendnsesik AQits B02e 3, wherein: a
plurality of bit streans which are obtained, by dividing each of the bit

st reans havingI%hEtheHéyerﬁ%ﬁe@QQWeTQﬁﬁﬁﬁ%b%?ep§8&ﬁé§tEQQRPi%ﬁ%t to the

?ngf "t g?:%p%ta&%rdﬁgi%%&?%ﬁ‘% $8Betpacd %ﬁ%%éé@&%%‘%%ﬁﬁ%‘;p%h&ﬁzy by 1 he
in ' ; _ |
een comtPdt 8F o) SET R 05 B8 PET AR YR SaREERE O S dam i

input5toPEQ%e@ﬁ§k%5) épQ§98“98neﬁhsg|g%#qbéchCtures has been conpl et ed
|

a next bft stream of the predeterm ne ength, which follows the bit

stream for whigh ehsdl ayret emBiodineds hashendgderirali BRUHO Bie AV
decoder. 5. The AV decoder control nethod of any one of clains 1 to 4,

wher ei N gRrepin MevwEdn |lengt hseékt peihitt ist rearer d@vp hgybaekpaadettérar ned
bit length is obtained fromrepetition of inputting these bit streamto the
AV decodppinandrmidealilzittelenye fiore bthei sierdd isilarddr sthasuB. b8ocks AV
decoder control apparatus for controlling an AV decoder included in an AV
decodi ngapHaphadi cifisaral uda i @heddecgdedarfdqn 8ach seek point in

10 the forward direction, and I pictures included in the data
are displayed. Therefore, decoding for reverse playback
is performed by sequentially inputting a plurality of 80-
block bit streams which are positioned at predetermined
intervals, in the AV decoder 105, starting from the

15 reverse playback start position. As the result, the time
required for moving the seek (playback) point on the bit
stream in I playback by a distance equivalent to one seek
is equal to the time for reading and decoding less blocks
of data than the data blocks included in one seek, i.e.,

2 the time for reading and decoding 80 blocks of data.
Accordingly, in this first embodiment, the time required
for moving the seek point on the bit stream in I playback
by a distance equivalent to one seek can be reduced as
compared with the time for reading and decoding the data

% of the bit length for one seek in the conventional I
playback, i.e., the time for reading and decoding all of
the data having the bit length longer than 80 blocks.
Therefore, the time for moving the seek point on the bit

stream in fast forward playback and reverse playback can



3 1 MAY 2002 zo back a-bit 'stream i ncl udi ng MPEG vi deo data and auoéicﬁ g&az
sai d apparatus controlling the AV decoder so that it perforns a tri y[m2
by continuously displaying I pictures of the video data) said apparatus
conprising: nmeans for controlling the Aygqdecoder so that the AV decoder
decodes a plurality of bit streans having a predeterm ned bit |ength and
positioned at arbitrary intervals, which are separately and sequentially

i nput to tie yaddeeddereszddiagntimdvighyspeedl dyplheypactki es included in
these bit streans while sequentially updating the I pictures; and further
conpri si ng mean§uUrdhe ixheM e SPheYaChi £ PLCEMReT ihecPRrRECLEAN ned bit
-length to the AV decoder, erasing a previous bit _stream of the,

pr edet er mifP B t APERGERT ﬁﬁi%ﬁ %&§4k§NP$rﬁ%?atSOFhénﬁvﬁﬁﬁﬁxﬁﬁ nmost

cont lr”él y%&iﬁ@i?‘i@g ¢ Enf Rdepten 'S | R | W oA o th huf fg
. . 6P i h§°nEas Fo uFhg
oi cturd i S BeCRUES KeREIIR AT Vol SESRAER 5 it PRS0 m

7, further L S¢ f ar j ki t hspl f jchures in a
bit streamaof i fe %?gggggrmréﬁrngo?agﬁé%e% ﬁygﬁﬂegk\% gg%é dear9'hgi§£ een

conpl et ed sifa 04 ;n@RE sedkl MEY 2087e Zeibegedksplagy vof driEddreerbas been
conpl eted, said neans inputting, to the AV decoder, a next bit stream of

t he predetdedddiatg b&lll efigthet Bt Hladdiwys wiherdby sheeaduieorfohimdwvinhgpl ay
of | pictures has ended. 9. The AV decoder control apparatus of any one of
clains 6 ttheB)sdekthpeintonprtdiendpiteatsrdam seqlenthalkl yeduymeadd ng a
plurality of bit streams which are obtained by dividing each of the bit
stream® havi ng FREtPeddetdran ReF EPFmiRrggSRekt Ot A eAD decoeesamt 1n

predeterm ned interval s) and for deciding whether display of | pictures by
the AV deddferP3akwatendtoRFFdCBd FhhRUERRY o fi FBeoRecPARTddd bi1S st ream

is i : di spl f i, b l.eted) said
| mput i ng S IREAS ATF B0 b | PAEFAGR TR IR 1 SORBSBRE. SEr BAR1 0 { he AV
decoder; and e £ SPhaYLt bRt S dAse£OES ERUPRY Qe il 1FRRNS

i nputting)
is always continuous from the sought position.

15 Accordingly, in the case where the bit stream of the
previous seek remains in the buffer, if the bit stream
from the next seek position is inputted to the buffer,
discontinuous bit stream occurs, resulting in abnormal
display such as separated images. 1In this first

2D embodiment, however, since the buffer of the decoder is
maintained in the normal state, such discontinuous bit
stream does not occur, thereby avoiding abnormal display.
Further, even when the buffer is being cleared, the
previous I picture is continuously displayed. So, even

% when the bit stream includes errors, block noise and
flashing screen due to decoding of insignificant data are
avoided.

While in this first embodiment the bit length of the

bit stream to be decoded in one seek is 80 blocks, the bit



to the AV decoder, a next bit streamof the predetermned bit | ength that
follows the bit streamfor which display of | pictures has ended. 19.] MAY 2002
AV decoder control apparatus of any one of clainms 6 to 9, further
conprising nmeans for obtaining an optimgmbit length of the bit streans
havi ng the predetermned bit length, fromrepetition of inputting these bit
streamto the AV decoder, and for optimzing the bit length by using this
result. length is not restricted to 80 blocks, and any bit length
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20 embodiment.

Hereinafter, the operation of the CD player during I
playback will be described with reference to figure 4. 1In
this second embodiment, as in the first embodiment, it is
assumed that the user performs fast reverse playback as

% trick play during playback of a bit stream having the
structure shown in figure 2. In figure 4, the same step
numbers as those shown in figure 3 denote the same or
corresponding processes.

In this second embodiment, the number of blocks in



1gggég}??gaigé&§}?g?igyfgﬁéégi);)z#lowE&f()-TUVXegthV 10@6h&f()-Yalb@MAN 2002
h&'()-OF 1b@6h&f()-ny‘lO@bh&f()-&lO@bh&f()-FY@ﬂO@b&T()- 10G 10GdYNC 10% 10
h 10 h 10 hl 10% h& ()-:Y 10% h& ()-10%1& ()- 10% h& ()- 10% h& ()- G "*?YNC
101 10%& ()-10%m& ()- 10%r& ()-s10%r& ()-!'13 109 ()-m | @O0% ()- dYNC 10
10mlOmlOt }g%q&é&gé Y_}}O@&f%é%- ég@q&f()- Y 10%&' () - }Q@m&f(?-dFYNC
10 Y 10%G&Hf- PEt1 M -0 BoogRLefedyinospg koot ¢)-1300:& ()- G bC
10 109@&’8%Eermined in step S20 of figure 4, is not fixed but
dynamically updated by learning, and the number of blocks
is determined in step S21.
5 In step S20, the playback controller 101 decides
whether or not the drive 104 has read predetermined blocks
during decoding for the current seek. When the drive 104
has read the predetermined blocks, the control proceeds to
step S17. When the drive 104 has not read the blocks yet,
10 the control returns to step S15.

In step S21, the number of predetermined blocks to be
decided in step S20 is optimized. This optimization is
performed as follows. When display of I pictures by the
AV decoder 105 is performed normally, the number of blocks

15 which have been read by the drive 104, which are required
until the previous I picture display is completed, is
compared with the number of blocks required until the
current display is completed, and the smaller one is
adopted as the number of predetermined blocks to be used

P in step S20. Next, the control proceeds to step S18.
When end of I playback is confirmed by end of the bit
stream or another request from the user, I playback is
ended. When end of I playback is not confirmed, the
control returns to step S13 and the above-described

2 process steps are repeated.

As described above, according to the second
embodiment of the present invention, the same effects as

those provided by the first embodiment are achieved.

Moreover, since the length of the bit stream to be decoded
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be applied to fast forward playback so long as it is I
10 playback. Also during fast forward playback, by
sequentially decoding a plurality of bit streams having a
predetermined bit length and positioned at regular
intervals from the playback starting position, the same
effects as those provided by the first and second
5 embodiments are achieved.
While in the first and second embodiments wvideo CD
players are employed, the present invention can be applied
to other AV decoding/playback apparatuses with the same
effects as those provided by the first and second

2D embodiments.

APPLICABILITY IN INDUSTORY
As described above, an AV decoder control method and
an AV decoder control apparatus according to the present
2% invention are available for trick play such as fast
forward playback or fast reverse playback and,
particularly, they are suitable for a video CD player
which employs MPEGl as a video data compression/

multiplexing method.
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in an AV decoding/playback apparatus which decodes and plays back a bit
stream including MPEG video data and audio data, said method controlling
the AV decoder so that it performs a trick play by continuously displaying I
pictures of the MPEG video data:

wherein a plurality of bit streams having a predetermined bit length
and positioned at arbitrary intervals are separately and sequentially input to
the AV decoder and decoded, and I pictures included in these bit streams
are continuously displayed while sequentially updating the I pictures; and
wherein,

when inputting a bit stream of the predetermined bit length to the AV
decoder, a previous bit stream of the predetermined bit length, which has
been input to the AV decoder most recently and stored in a buffer in the AV

decoder, is erased.

2. The AV decoder control method of claim 1, wherein display of the I
picture which is currently displayed is continued until the displayed I

picture is updated.

3. The AV decoder control method of claim 1 or claim 2, wherein;
it is decided whether display of I pictures in a bit stream of the

predetermined bit length by the AV decoder has been completed or not; and
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display of I pictures has ended, is input to the AV decoder.

4, The AV decoder control method of any one of claims 1 to 3, wherein:

a plurality of bit streams which are obtained by dividing each of the
bit streams having the predetermined bit length, are sequentially input to
the AV decoder at predetermined intervals;

every time one divided bit stream is input to the AV decoder, it is
decided whether display of I pictures by the AV decoder has been completed
or not;

when display of I pictures has not been completed yet, a next divided
bit stream within the same bit stream is input to the AV decoder; and

when display of I pictures has been completed, a next bit stream of
the predetermined bit length, which follows the bit stream for which display

of I pictures has ended, is input to the AV decoder.

5. The AV decoder control method of any one of claims 1 to 4, wherein
an optimum bit length of the bit streams having the predetermined bit
length is obtained from repetition of inputting these bit stream to the AV

decoder, and the bit length is optimized using this result.

6. An AV decoder control apparatus for controlling an AV decoder

included in an AV decoding/playback apparatus which decodes and plays
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comprising:
means for controlling the AV decoder so that the AV decoder decodes
a plurality of bit streams having a predetermined bit length and positioned
at arbitrary intervals, which are separately and sequentially input to the AV
decoder, and continuously displays I pictures included in these bit streams
while sequentially updating the I pictures; and
further comprising means for, when inputting a bit stream of the
predetermined bit length to the AV decoder, erasing a previous bit stream of

the predetermined bit length, which has been input to the AV decoder most

recently and stored in a buffer in the AV decoder.

7. The AV decoder control apparatus of claim 6, further comprising
means for continuing display of the I picture which is currently displayed

until the displayed I picture is updated.

8. The AV decoder control apparatus of claim 6 or claim 7, further
comprising means for deciding whether display of I pictures in a bit stream
of the predetermined bit length by the AV decoder has been completed or

not; and



.r-szsss:ttdE~ @' F 10%& ()- Y%'10%& ()-F! 109&' ()-Y 10%& ()-F 109%& (3-

10%&' ()-ttuuuuuulv_ @' 10%@& ()-'3 S10%@@& ()-&10%@& ()- 10 10 11 MAY 2002
10%&' ()-F) 10%&' () - 1vSVXRXXXXdE_@!' #10%&' ()-!z10%a& ()- 10%a& ()- 10%& () -
109 ()- 10%@& ()-x7yyyzdE @' #10%@&' ()-!z10%@& ()- 10%&& ()-+

10%a&' ()-' 109 ()-% 10%a&' ()- Nornmal" "Heading 13]c" "Heading 23]c"

"Headi ng 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c"
"Headi ng 83]c" "Heading 93]c"A "Default Paragraph

Font - U"" - WB9?EFLZRW UcChnr W ~Q( "~ 1<Kl b_9jjt ZSTUVWNKYZ[ \ (4T8

o T R AP O B
| " HSUR! 3456789: ;

S ol i A CRESRe ALY BiY pkeamyalthe RIS IatsoiRs AP Jengsy fhat

follows the bit stream for which display of I pictures has ended.

9. The AV decoder control apparatus of any one of claims 6 to 8, further
comprising means for sequentially inputting a plurality of bit streams which
are obtained by dividing each of the bit streams having the predetermined
bit length, to the AV decoder at predetermined intervals, and for deciding
whether display of I pictures by the AV decoder has been completed or not
every time one divided bit stream is input;

when display of I pictures has not been completed, said means
inputting a next divided bit stream within the same bit stream to the AV
decoder; and

when display of I pictures has been completed, said means inputting,
to the AV decoder, a next bit stream of the predetermined bit length that

follows the bit stream for which display of I pictures has ended.

10. The AV decoder control apparatus of any one of claims 6 to 9, further
comprising means for obtaining an optimum bit length of the bit streams
having the predetermined bit length, from repetition of inputting these bit
stream to the AV decoder, and for optimizing the bit length by using this

result,



