.e3e| | <jP6, Tb WO 2(104/07,194 1111 PCT/ KR2004/ 00037~ *159159* APPARATUS AND
METHOD FOR DECODI NG DATA FOR PROVI DI NG BROASABLE SLI DE SHOW AND DATA
STORAGE MEDI UM THEREFOR s i .2l d The present invention relates to
decodi ng dwloxpofdtdigyor e paﬂﬂﬂﬂ@h@ﬂmwmmﬁo a decodi ng appapgt ofPishod
for providing a browsable ,and a data storage nediumtherefor.
10 Background Art In general, i*HH#&e data contains a considerabl e anount of
information, and thus, the image data needs to be conpressed before being
recorded on a recording mediumor being transmtted., MPEG encodi ng that has
been aut hori zAPPARATUS AND METHOL FOR DEGODING DATA RORPROMMBINGEL hod of
conpr essi ng ncodi ng inage is data. Audi o data, which is generally
encoded t 0gdBROVISABLE SLUBESHAW, ANBDAT B SHORASE Ml UMTHIERER QR &
codi ng phase 3 (AC-3) encoding nmethod. Tinme information, necessary for
synchroni zi ng encoded i mage data wth encoded audio data, is allotted to

-t he encoded i nage data and the encoded audi o data, and then the encoded

i mage data,and,the encoded audio data are multiplexed. 20 In the case of
nult?pl ical dyata and audio data) the video data and the audi o data

are divided intg video Fackeps and audi o packets, respectively. Each video
or audi o packetlhespreseat inypntion telgies de decadingdlatanmd meire particularheteaf t er

addi tion s i S head: i s attached tqo, each yid packet
and audi @06}5{5%%88%}@2&&3@. i‘??tﬁ?ﬂi‘”ﬁ rgg@f%% %&?‘%333?018 sﬂﬂ% SQBWi %n%é"c‘ﬁag?s are
shuf f | edstarsdet inedium angrefdrt ed 2s in a tine-division manner. The header of
each video and audi o packet includes information indicating whether the
correspondi ng packet is a video packet or an audi o packet. In MPEG
synchroni zation, a time stanp, which conprises tinme information, is used.
Nor eléspeBackaraung At he tinme stanp is a sort of time management tag attached
to 30 each access unit of video or audio data to facilitate decodi ng and
repr oduci ng of lolgeneraDipea datai contahds 20minsidErahiedarReIntd20oanatos /andi deo

or audio,data. .In other words, .the tine s i ndi,cat es n etch agcess
oni 1ot e Biedotad 5 b Patospacsed BETRSh HP T BN GPCONIBg | o
sta is [ i a i i in
L o st oS o befhc e fuhiied. ° MPEGRHCRHINE! B BBt pkdy Bofage "9
encode té&ied (EQdasdrean thedhostlaidaly Uded methddsoft carepressingearehencading imagen

sed, i n reproducin ata. Wien the PTS natches a systemti cl ock (STC
aTontd | GBLh ALEd dater Whuicn B elvesnerRr GG Gr Y e, ditar s i BE S
of an MAkingwRlIAPEG Beagai & phak 3¢AESS) sHioding MctiidRdUnR’ iRfstnatidpyt -
io The DTS, which is tinme nmanagenment information used in decoding data, is
used becBREassaly isysekyienizieg epeodad imagadatagrithereodataudig datads allatted 4o e
Ul c el d
data ar e Fistddd sk ddlaidthe hiodhed MY And tnd e SREBENNES | ea

by "B" pdatauarestheldnehded aadio @ateaef mditipleliedg the bit arrays of the
MPEG- encoded vi deo data shoul d be

20 In the case of multiplexing video data and audio data, the video data and the
audio data are divided into video packets and audio packets, respectively. Each video
or audio packet is an array of a predetermined number of bits. Thereafter, additional
information, such as a header, is attached to each video packet and audio packet.
Thereafter, the video packets and the audio packets are shuffled and then transmitted

25  in a time-division manner. The header of each video and audio packet includes
information indicating whether the corresponding packet is a video packet or an audio
packet.

In MPEG synchronization, a time stamp, which comprises time information, is
used. More specifically, the time stamp is a sort of time management tag attached to
30 each access unit of video or audio data to facilitate decoding and reproducing of the
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is different froma sequence of reproducing the bit arrays of the Lo
MPEG- encoded video data. If the PTSis different fromthe DTS, the PTS and
the DTS are both | oaded into packet data. Ot herwi se, only the PTS is | oaded
into the p . FIG 2 is a block diagramof an MPE i i
appar at us %@%@g?)ﬁi ng to FIG 2) the MPEG encodi ng appgrcgﬂég%i%o”’
i ncl udes a video encoder 210, an t 2a audi o encoder 220) a first packetizer
230) a second packetizer 240, a program stream nultiplexer 250, and a
transport stream nultipl exes 260. The vi deo encoder 210 and the audio

encoder 2A@ed ecaiiie duig. entothrdictis,ahb 1ipek YiaARPirdRiAcs Whef é&chaédcéég uiitdi o

data, respectively. The first and second packetizers 230 and 240 packeti ze

t he encodddhvisies orsausie sladmshowd hmdenpsiedant eptaduced. e St timeestgmptisus

generat i 3 I tary st.r P ackets, respectivel PIS
ot or ot | AR T B &R FERS il e P e Sad e B st 019

descri bedactordifg td MhidhTRPEG @ntatirmathddiies BJéh U ' ' to
synchroni ze t he?r correspondi ng i nr%g data with ot %@E%?E%Tﬁgee\ﬂqég%r

i nf or dmt i Yo datanp 2004/ 075194 PCT/ KR2004/ 000375 specifies the tine when
its corresponding image data will be output, and the DTS information

specifies the ti ¥ r i I e will,be decode [ n
general , audio Hﬁ% a%%ﬁ@*'hgasﬁ%ﬂéﬁéﬁﬂ?h‘?%w&%'ﬁ fﬁﬂl’%‘i’r’cé%gaf?heq’%'?%"
i nf or mat ithe R'ES niatclsesta systemdinieTEotk (STORsIgAaI, which & 4lpsfarancevi deo dat a,

to which the PTS s information _and the DIS information are attached, is
packet i zety WCHEQS“%?EW%%G”%F A referenge dgraneelaMREQ syplesk.dhe zerespanding
transport | lst i pl ex the PES packets respectively
obt ai ned abc}re%ﬁgﬂ}tir@gétﬂrgggégaegﬁﬁg)%tketi zers 230 and 240 into a program
stream (PS) and a transport stream (TS), respectively, with different
i dentliof i cati on rinetldTS, whigheisttime maraigbntant ihformatien B&&d fradéedding Bata, is

is used i.n a data storage

| tipl exed it of th '
rodi um 1% Beiieg ALl G UsERS OBl TR 6! M E ReSsas ided daas do. ¢ e

program sderadly verfuinidud. eXacbt 0 [ P/Té‘@&fkﬂa ang
2048 byttsag’s. Thgtrrglrysp%rt_ stregﬂﬁgﬂgsh?{t%gpﬁgf% igita brega'céis@g%gé}g
appl i cat i®@HBUY IR a\piegietermined esden witmit and 'Repigtures daltawed B}&Bt piehsesr t Thus,

byt oo AP PRSereecdlty 3y b BBRPE Gt 1B M R BAReSe dRep S shag e
br oadsastdiffesieat frorrpa ¢@ljaeft® bABSHrodACINGIHG bR anHYB0f thd MPEEXHcogbdSAdEB | N
the present i nvgﬂéiﬁ% i&lrr(gl tiplexed transport_streans are used. However, the

present i9Af@ntlf Herent fiomn theaDTS, the BBl anskiheddTSHara poth legdea into
streans. SClp :aho X i i zed dat a,
which is o tkgfcri]e 'b)? tﬁgc %‘t@‘ %ﬁx&ﬁeygg@g&%%cg%g% ggclgeg?%?%n be
transmtted via a satellite, a cable network, or a | ocal area network
(LAN). Accordin§l®Go thés & Blijcladiagtn df an MBEGaentoding bppératus 2O0\S PREferring

tre ' f 788 bytes. Acgording.to the ATM dard
VPEG 2 | R for ¢ SR ESA EROPAIng opirats 20p tadfuse audesenvodst i el

br oadgastaudio Bhebddr 220, ¥ fildf pleketaF 230 Sa %é?ﬂid*péél@éiizb%ﬁgé ?Rﬁddfbﬁpﬁti’%é&\y \

at irregular intervals. Oice it arrives at ecelvin eac t he
pl ur al i t ynalfiplexek 860 sand aitranspociestreain bwltiplexérf260.0f the receiving party
and then is decoded by a decoder of the receiving party so that a user can

data at a gser dUPQMSShoRidios f6hnd B Sud dheBEpr 228 i AnG Bnesie e or e
in a recdigitaliged®itlecndats srehdigitalizsy audio datd!pegseslivey. 3 WO 20041 075194

PCT/ KR2004/ 000375 transmt the packet data to the receiving party with the

state of the butrLer, of the )
e first and second packetizers 230 and 240 packetize the encoded video

25 data and the encoded audio data, respectively, thus generating packetized elementary
stream (PES) packets, respectively.

PTS information and DTS information are attached to the PES packet data.
As described above, the PTS information and the DTS information are used to

synchronize their corresponding image data with other data. The PTS information
2



fromtheh

receiving party taken into full consideration. However, if the sending
party fails to transmt the packet data so that any two adj acent packet
data anmong the plurality of packet data cannot be transmitted with a
guar ant eedwgydobd/@iseat time gap therebetween) there is a TR f the
buffer overflowi ng or underflowing with the packet data. W%/@j&@i me
information indicating the tinme when each of the plurality of packet data
has arrived at a recordi ng apparatus nust be added to the packet data, and
a reproduci ng apparatus nust output the packet data by referring to the
tinme i nfspevifiesothe time wheority agrespokdingdaiaye dath ik behngput, baaAEDES in a
transport _streamon g i o recording nedi umand reproduci ng the packet data
F%H@ﬁ@ﬂ@%?@@ﬁdhﬁ timg wheh itstGoprespangingdmags data wilk besiesegded) nin

Lo o Xélforal dUBRPIANE P RRR Y T RFIAERAPRCKAIN WBER hE T T RoRRSib s

trans at regular 1 ntervals by a sendin§ par

-appar at uthessame astthe DI nddrnalation. orAudie datecor videg daks]ito whidh éhg PTSr di ng

apparat us incl.udesrl';ﬂ* cou?éer so as to transmt the packet data read from
the recdPirmpticdantihe7s infogmalion araattached dspackatizeddnto payload data.¢ has
recei ved the packet data. The counter is driven by a system cl ock signal
with a frequen Wy [

packet data ar méééro%?ﬂﬂéﬁr%'bﬁ"? é?U'Qﬁ]%é?rs a %"éﬁmfﬁge%ﬁréw%@'l 'l}l'[]gi:ﬁ)lléax)rérr ?égl
tine st ampltipdrSthe PESqmuetsf resheciplaly ablatnedoby frecfinst addtsecond patketizers

di d h of, th | [ it f dat ith i
count er 53 BB A Fid E prodrant Serdpss anba AR Reediad! Sy Esarabe it
r ecor di ngiffeRshtuddntifieation wWihers f@éb'ﬂﬁi%ély efele®to EHEFPE%@&H&% 8‘%‘ rr%lﬁ@?@ied

data to the decoder by referring to the counter val ue eac

pl ur ¥l i tynibef hecregrartsiream, which ésagsedoin a Hatapstorage medafm pisekptogdama can
be transgtted to the decoder at_the.sane intervals at which it .arrived at
t he coun%%‘%m%ﬂcg't 8055&9:&1“1&?\/&\"@%9 P@géés@a?y? 95?9"?%“_?,"1"8(!% ( ATC)
count er . mlitiyieded idto BRiRainitkdarh Plaeks BACH B6MIpFEEY oRPDABFMss.i S given an
arrival tinme stanp and then is recorded together with thé arrival tine

stanp on the recording nmedium Thereafter, the data is reproduced fromthe
recordi ng nmedi ulidlfapenet siragmis intrrdusedifordigitphiroadeasting applisetions i et o.

FIG 3 i t . dasicr f i ; 50 whi ch

brrival SRR BedisHAOIIK KRbcdll PTRe Halho stbaRPBBbIEREH 18,0 ©

e B

I e en ac 0 e r | o] . ; '

packet dapP 'qagoatﬂfﬁa@&a"f%#@ir%*%ﬁ%{'ﬂlt%aroa\ggﬁéFgﬁfﬁgort 8 datastosage madiym have of
ey . er \ ;

packet dadéptd tBinsportadiibdrhs CaHank Ip%él%"t ?ﬁl\}éé(gu‘t'l%n,ralﬁnui’(%&?é?f f#éﬁ%cﬁ@%%#%é@t

nonments of tinme represented by 100, 1 a , respe

r ecor di négsethparawvareratheopresent invehtion oan atsanlps appledcty ambpplicationi@ing 110,
130, and 'Jq%)artnote%gl urality of packet s data A, B, C, and D,

respectiee . an ords the plurality of packet data A, B, C, and Dwth
t(hei r respective arrival tinme stanps. Wen reproducing the plurality of

packmt data A, As d6scribtistl dbove) PAMINRI dtheath iPpaliaitizEd datd) wiich §s oBRthda are

sequentially output at the noments of time represented by 100, 110, 130,

and 150, DY papkelizing:vigeoy audiadatangnd santhg franamitiedivia @ sateliitear aable

st anps. ﬂ%tw;: 4| | | ol raf ; K at a
400mr3ecor eéJ rg:,‘noraa @@g?%aﬁg‘g%étf &%@%g%%@d\b\pﬁ %%#%‘f”r’ff@aﬁ%ﬁi Sgérﬁﬁ& The
packet dahMBEG-2 tahsped skeaar packals dd’:?isﬁﬂaﬁpl 88lbytes. daeesiding foi the ATRAM
420, a pr esgnt tio I stanp 430, and video data (or audi o data) 440.

FIG 5 ist@apdgrd,an @P%ﬁf%s%’wmﬁéﬂpﬁ@héﬁ coraptspthgf 8@ pytef us that is

synchroni zes video packet data with audi o packet data using encoded tine

‘apperatus | ol ok ool DROBIERS, 8 o ek T Batets afomitad R a 858N o

count er pady ahincegutardntdirealsecOuee itatfived btthereeesningpdity, daekaf thd plurality of
spaort stream inpuyt 2o therejntg, transnts

i nver sel l.tjplexes a tr C
'vi deo paéﬁg%’et 3 s ARcersedby Bihufies @f a6 tecabling pady aAdhphissieeoded by a

mul ti pl ey t i i4; f ta,
Whi ch' 1 o0 ohtae 8 9 edeiARg eSSl Aol bl WA B i Mb A BRF Edardfl
decoder &here Fren&atic mproducdi® packet tatayata psegdatermineckmoafent efitime( PCR)

i nclyded_jn the vid acket data or the audj.o packet data. The video
decotler 88 PaqEdafie STaredih By entdiig Mediin! nd Sracliid Bauy i sHprseede
(not shown)) which tenporarily stores packet data received fromthe inverse
mul ti pl exer 510. When the packet data including the PCRis input into the

decodi ng buffer, an output value of the STC counter 550 is set to the sane
val ue as the PCR The STC counter 550 can be realized as a counter that
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550 at a nonent of time indicated by DTS information of the video packet
data, and is then decoded by the video decoder 530. On the other hand, the
audi o packet data, which only includes PTS information, is input into the
audi o _decodgly 75784t Ne STC counter 550 at a nonent of t : ﬁ at ed
the PTS infor mat‘lpoon Shortly after the audio packet data ?Pg% 140873 the
audi o decoder 570, it is output. In short) the video packet data or the

- audi o packet data is decoded at the i0 nonment of tine indicated by the DTS
information of the video packet data or the PTS information of the audio
packet ddtanssuit thpa(cH&dd@ﬁﬂtH&e@éM  pdrty tv&ﬁ'tmé &i&té B?tﬁﬂg h t data
or the audio, B‘thet data is enptied. |deo data and audi o a have

t he sanme rpq@v %ﬁ@ft@k@nﬂ@t@tfuutcona@eatm t iHesveves, lﬂﬁEseﬂlﬂn%phﬁyffalls/IodeO

dat a and ni,z th {eac ot her control ling
the decod i ng ang%z) puttl‘tg'ﬁagg%;iﬁqhI §e%w% P%t AAMPA% hﬁaplé'lf@'ﬁ)t@fto
the DTS ipHoketetaccanpiot beeararisigia d@tm@ daidhedd 1o
dat a. Thzhw deo dat ab’ﬁnd t[te audleo éat agaer‘e Sy%C%@Efe§£§WﬁPmer% %r ' by

a cl odk NGRS aPeRs QNh?t%lffSTl'@,V@lEﬂertgOtswmderﬂnmrtg‘wiﬂmmerpatke:tsiawé

i spl ayeq oreoie FBETErhNsn R B s ulighiachrihe Srally A cketiene
are two diasfariead at ppesomfing hpparatimmest be addealtdsrmebaﬁ t%idtff‘arﬁh&ws and
browsabl e _sl|ide, shows. During a tinme-based slide show of sti Images) if a

user sel SEPOANC w%%raﬁtsar@uat oulprithvedpanke datsr by aferingcipithe tinfe mnfemeatid. c

previous or subsequent still image, reproduction of audio data

correspondi ng t ! '{rﬁgée i

cor r espondi ng tg1 té}%r@ggé ¥ 8F%?ﬂgvtlhéus oPéé?Jg%Rg'%@ﬂqd @t rﬁ‘"?‘ﬁ%@é"ﬁé"t%ﬁ

r epr d8luc éacordingymediuwniandtreprodidiny theepanet tatachrgmeatie %@orﬂfngsmléaﬁﬂ#e‘%’rnval
Her ei.naf,ter, the probl of dj scontinuous reproduction of

still i

audi o dg?lg'? KO MIBtRs” 18.08PESSasY-ay N ‘?ﬂ%wm agPegrding appaetusirageivesgacket
di spl ayi aigtathat hals! bdeFPsss I SC“ bed in
greater detail Wlat h refer enrggtetaoéth@lgﬁﬁ%g?'r?s ae%rgﬁﬂgigyadédg};eﬂi\ MQides
vi deo da@RPakatds staras dhe packettdaia onuhe relmrdnngkntadimm baFke reddrdim ratus

2004 075 14 t52 RRIH R AR Pigadet el e Gabvtheireorcing:edium to

synchs oniazizbodet bt tHeessmeriatepeasiah whfoht ﬁé'@'tébéi'@écﬁt nf-gy g'@é
which is encodl tinme information. As still i nagesr*%iréatg(reggrétodduce L?{ﬁgrSTC

counter Ui IP)g?t?é’sEﬁ!'ﬂé'ﬂ&k Yonalith 9 freguereys 0690 Kiveered7, Mhiz. aWisenever

sel ects I c subs uent still

g, ocT y Of i pliAty of pab RSt Rl SR, Ble. SoRBBF osE stk e v aved &Rk f1 ¢

pr evi ousagival limenstga)p (At@)srcs:eaau of thie pluralisy @pp@dkee&aﬁar a@uettné r¥ rdfh

correspondi nlgéto t he specbfl c su Eﬁent still g't During this process,
tits

sub- audi gPRARIUS LrAds sagh af then of packed d@t%wﬂ reosudervalesr okuorder due
t t T, AS d bed
abovey | b ChadugeieTon el Ut ettty G she ot aRETheqlul fog tolfRF enstits
vi deo de€aelepf theipluralify of padleaicctm to Mcoderblyerefmﬂng e titl 6dlritet Paluglor! !

s anat o6 BEEESHRRA B B Hiaia ShlatEted of ths purals Sinsckondatarcaie
counter trahsmitied tenHatcstoders avafR é%imé wit@f\)ﬁis’e &t Rhich |P€H?§B§%t e ?ogrgt\éﬁ ai@'ﬂg

play co nd issued by a is user, S It ver
br owsabl ¥P& qfgouskesiis colled B@wrmaldnne block (AEG) countehe ‘ﬁna'emt’e dataetﬁbupiﬁto

d h f b bl I
Chove” antrec <PaRA0G BrRBRANE 1 SaR ik ises atsap A 1bea s resordrtiogetherd.
The decodiththeariattiifo Satheh M6 1SR HbARA yt“rf‘e%QfﬂéP Silkdue © data

in a browsabl e s|ide show regardless o er a user Sélec forward

pl ay or "eRredugackframde; recordingrmedium by referphgyo thee atrivial tieegaemp dtibheyonal
aspects pafdigr advantages of the invention will be set forth in part in the
description which follows and, in part, will be obvious fromthe
description, or may 2s be Iear ned by practice of the invention. According

to an aspect ofFithe PBrithsstrates avemid fommat bEA Plurallg &%&ﬂéﬂ@aﬁfﬂg@gfdgsarﬁ%l

provj di a owsabl e slide show The decoding apparatus Inc
nai ni & rg @gqfﬂﬂétare\ﬁ?ﬁl?ﬁpt'ﬂébfcﬂi@hﬁdl ard thearel @t@ﬂ&gtp betweenribedithe g/hemage

uni ch decTLEPESTUIGERY) & A el kBIE e 3o FalieE ol ashial toe phielly oo < ne

image data; a mainstream?7 WO 2004/075194 PCT/ KR2004/ 000375



systemtime clock (STC) counter, which provides an STC sequence for
controlling the decoding tine of the nainstream packet data in the

mai nstream decoder; and a sub-audi o STC counter, which provides an STC
sequence tWwERH/ER]94t he decoding tinme of the sub-audio pq,%lf%@@/@i t he
sub- audi o decoder. The mai nstream STC counter may provi de an I¥Hdence
for each still image included in the mainstream packet data to the

mai nstream decoder. According to another aspect of the present invention,
there is a decoding nethod for providing a browsable slide show The '
decodi ngpaaket dta invauitpetstorheondpiodyrenh ReforinguierElS. Bon pimallt GaRBKERELELA,
dat a, V\/n%cg is used for, gontrol | i n? th% i 0 decoding time of the mainstream
.packet dat : 2P D SRaysttia AR TREQIAINY RPPEHAHE at myeeatstof tinee be

[ epr oduceprésbred bgwRRDk 051 381kl b, igsadiveg, ¢ @e%h@@rﬁggbgr%?%ﬁl\lﬁqat 2

by referring to the STC sequence for 'the main m pa %Iing
.an STC s@fdiyahidee Stamps bavingi valyesctiet 00]t1a, 180] atd 150 4 ¢k plralitpaf pakkdtng

t he decogl i of , the sub-.audi o packe atg, the sub-audi o data

ot ot rarE, A O TesdbBiely and eerds S Turall ofparkeb dath AgB: Beand D
sub- audi Wit £ i t T -aydi o
packet da!t E%ﬁfﬁggﬁﬁ\(ﬁ?@ gﬁﬁss.ff%ni)gqug\ﬁwce? &(ﬁ? Sﬁ%@ﬁgﬁéggﬂ%@gﬁzgg@#a an
STC E ethﬂi@é\,fa)rC,ﬁtdﬁDgthd ;Dlu'ra’rhgm; ?an:idahdgtia AnBt ﬁeana}ma%er sedqudraiigbughiy a
may be p | c ing to st an er ect of the present

i nvent i O%@Kfﬁﬁ&ge% @thg?ge@r&sgp{%datgg dﬂ@mﬁ ApfH 19Porespeghivelyity be

r epr oducreferring o Eigliesdplettiod bRaP iR stifipsdat a storage medium i ncl udes a
plurality of clips, including inmage data; clip information, including clip

information that specifies the structure of each of the clips; and a
pl ayl% st, incl uFdIGnE I ardiagram Hustsatingihectustirerofqfacket tiataf4atheecordazson Ber e,

th i pre ' [ b ti t h C h, still
i mage 1 neronang Modiim Bt M E ol fledioht: ShesweRatdarlo biiies o
each sti#n afrivaytmesstainpod 10]@ géeRISg Bine NAMPPEN, ApfeRkbAldiDg tinfe SRfnd 2541 I ON
of each st ge in each of the clips, as well as the reproduction

c’ 1] ima
starti ng@M9 WEeqsata (rr audie #atd4dn ending tine of each still image. WO
2004/ 07519d PCT/ KR2004/ 000375 The play list may include a plurality of play

items, and eac f ' i ' e '

i nformation onrﬂg't ﬁggrb&%@ég{%%ffta FHr?ZM gh%tdggﬁh%gpfpﬁﬁﬁggngéndi ng tine
of ekich sMchronizespddedpackeDdata witit audio phckadddnawingenddthkartiaadhformatitier
aspects he J nventi.o i Ll becone, apparent and nore

readi |y %&r%%%itlgdgﬁaéﬁl{)?ﬁe Hﬁ%%\ﬂﬂr’iﬂhgsérﬁhﬁt %ﬁdmgp gl?f@"@ﬂﬁlﬁdapl#éﬁﬁ ant aken
in conj unvérsermuttiplexthg16.C4 QiR 58D mswc&mtehgsﬁl %d én‘a%dgq di agram
illustrating a_conventional format of packet data; to FIG I's a ock

di agramQﬂCO&’eéémenti onal MPEG encodi ng apparatus; FIG 3 is a diagram
illustrating a basic format of a plurality of packet data, to which arrival

ti t i ; d at | i p bet th [

whon cach ot AR ReP gt bRt 80T ertd bk SR hsBo i S o ach of
t'he 201 urthbraigtopfrapsiwits vidbat padiet data whitisasbtamedul s essull &f thbGhvetsé S 2

di agram | Iyg.lgftratl ng?thQifejpgo mat, of conventi onal packet data with tine

synchr or"Z&PIBHY: 19 & £OHSE RER: antivanenitspadiospackeh dptes wwhich isgr am of
a_conversptamel #of RluNbRARBIAES mittitfexifg! & hedifis AlbAddSig.at i nd the
e pl ayi ng of-sti

updati ng of an STC counter valu uring e dis | images in a
slide show, 20 FIG 7 is a diagramillustrating a browsable slide show

according to arfherfbbdionenterdst isesapiby seprogrametdckonreferBh6e (BCRY ircldad i
di agramgl R les Nt AaBP BRI S5aid %%c%toalegtg.i "ha vided Sacoder 530 and the audio
25 decoder 570 each include a decoding buffer (not shown), which temporarily stores

packet data received from the inverse multiplexer 510. When the packet data
including the PCR is input into the decoding buffer, an output value of the STC counter
950 is set to the same value as the PCR. The STC counter 550 can be realized as a
counter that operates at a frequency of 90 Khz or 27 Mhz.
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show according to an enbodi nrent of the present invention; FIG 9 is a block ,
di agram of a reproduci ng apparatus that includes a decoding 2s apparat us
according to an enbodi nent of the present invention; FIG 1 OAis a diagram
illustrati ime clock (STC) sequences which are to decode
still irraggagg%@%g(g:qggr ding to an enbodi nent of the pr esenﬁ? AR E G
10B is a diagramillustrating STC sequences which are used to decode audio
data according to an enbodi nent of the present invention; 30 FIG 11 is a
diagramillustrating the relationship anong a play list, clip information,

dclips: o _ . .
ialnl ugtlrgtsi ng a@ﬁ%‘?é of Slag{silﬁﬁérm \{Mth d???g?g%%éd%®a§¥$$§mt?5n
ti mes; FPBO al® ﬁngnwrgiodginmﬁridlidlam bpD T irdomhatjor o6thei v?@éfwdiiad%t?d%@a,liérﬂi’is
items; FLG 14 i i i t j t t t i i hat i ;
Fi G 1s Tendgesdrdhy kY YBEPdacngonabiranpi B stherianss 4o Abeld packebam, G
14: g _ 2 . . . _ A

and fHrh dRlyligclades Fg‘]ﬁsifé‘lfdénlnéli@ﬂ I?sf) angt Ao ﬁ?gﬁﬂt?&hs ecoGBPE76 [théﬁeﬁt

poi nt information (CPIl) est no or carrying o
| nvent i ogomates 56A@E! anmamenivf lienarindiécated byt PTiSinfdrenationo diSteirtlys aftér thae

present | nt J anpl es, o ich,are illu atfed in the acconpanyi ng
dr awi ngs,au%e;ﬁ%‘fq%t ﬁ%ﬁlsrlgpgfrlghﬁ'{nenw@pgegoq% é%vt' IS{EPYL ke el ement s

t hroughout. The enbodi ments are described bel ow to explain the present

i nvention by refreshidridhe ¥iddiepadi@t data of theMudio 'gaZkétSd ?é@é@d@q} at the
illustrating a browsabl e slide show according to an enbodi nent o e
present MEEaR efifimeindicatedpy e TS information of the Vidko ipaaket datarcrthe STeed

! . of ti desi d,b j i
(br&) 71 nfBb AR R Rin Ragks (Tt s MaE e Hocadi G bt e dhevioser 1
i mges apackdétalats oftiedbudld yadkepuatizesmplied. cobas dafd SRy %'u%éo Hé‘taﬁﬂ?fj‘ﬁl yt (

of the present invention, ?0 the default duration tine is set to infin
Thus, al Ihe faMeRT$ datages outpsis gt theneamptisne.one are reproduced according to
user setting. Audio data attached to the still images for a browsable slide
show i s reprodu L : i nat | t [ I f . a
Sser sel octs a reusseaBel eb ibels Rt OB R OO Z6 T bt cacn
pr edet er pthesdyseantiollingathe derodding and catmatineoftheddded and aueiv ggigoiten of

B W b B S L i
of st3l| aliaROStEEPTALUSESS BatiPind fHd H48Gio/afa Qté gﬁ?ﬁgﬁ%@g{@g&%ﬁ t#ﬂ'e? By a

still images, such as photographs) are sequentli
backgr ougl@cisignal provided by the STéakourtea560owsabl e slide show) a systemtine
clock (STC) counter . 30 value for audio data should keep increasing

i ndependent|ly o Vi e for still .ima dat a, .as, sho in
Fa e ro ) Pri i ingGoes o dlBlaie i Rinstes 5 e ol S aidatt

di agr am hagesiareodisplayadimrieafter atihéheactfop stedeferiminddamiotns bf figes how
according,to an enb %urre t of the present invention. Referring to FIG 8,

t he decoghﬁbe ﬁf?p%& @r@rﬂgymgf slidesshows. dgmtirae-dased slide showsiansk r eam STC

counyer BRfvsebid Bt?dé‘ﬁﬁbﬂgngy?iﬁg L %ezbsé%edaéﬁﬂeaﬁh%\ipéﬂﬁh@a%g%gg %:%SZ?AO sTC

Mai nstream data i s deco ferring to a val ue of
selects a reverse play or forward play for reproduction of a specific previous or

(

subsequent still image, reproduction of audio data corresponding to the current still
image is stopped. Audio data corresponding to the specific previous or subsequent
still image is then reproduced in synchronization with the specific previbus or

25 subsequent still image.

Hereinafter, the problem of discontinuous reproduction of audio data when a
reverse play or forward play is selected during the displaying of still images in a
time-based slide show will be described in greater detail with reference to FIG. 6.
Mainstream data generally includes video data, audio data, or sub-picture data. A

30 time-based slide show includes still image data but does not include audio data.
6



counter 730, and sub-audio data is decoded by referring to a value of the
sub- audi ow®f4 .er 750. Therefore, even if the val ue the mai nstream
STC counter 7%@6)#?4updat ed, it does not affect the val ué)%%fm%zﬁ%‘“@%baudio
STC counter 750 so that seanml ess reproduction of the sub-audio data is
guar ant eed even when a user selects a io reverse play or a forward play of.
the mai nstream data. The nmainstreamdata is input into the nainstream
decoder 710, ®uleiritg toicaBIbacH sfiRinayd B hcthrﬁ’zéd\i?' 5 B4 Qg er
770. The mai n_streairnngdata i's encoded dé(;ﬁ a, Icgg'/uch_as a %@@%ﬁg@%ﬂ%ﬂﬁ@?@
. st r eam ib-akdigriata BRNGIRES deformatieravhich fs emeoding tister iaforneioa. | Hsastill
MPEG- en a st i_mges is di,splayed on a screen
using o ' n ' For ssumne

g olaper e dorPNERY a3, ST GoUBY valter edheicberpREaRH aHy Mrersemasumed
+in the Roweval if arigisRits hakwd Aol APidiTop A L il i
mai nstream decoder 710 issa JPEG g’nﬁ%ded I(%Iata gﬁggﬁ%%%gfcs@&@?%gg?%t %'fl;llta
i nput i mage; peif $he usedseledscotverssy plaly fomepradutdion, ofwhspdtifopievicls ghed t o
t he mainstream a so.that it can be reprodyced together with the
i not v B3AEG S TR e mes tar bt coBRC Valis GoiredRendingdaghe ppscii
mai nst r Qisedasnt AiNdridde. s Mrmthis ﬂ@bésé}rs%btétfcﬁ%‘s 9?2‘%%@ a‘%faﬁé;ck%&f i €

medi um (not shown), such as a DVD, as separate fi . I nstream
data pa@eic. sdisganiinuprsly rapiaguted duedo updating of e STMCecountet waluewif tisé r eam
decoderdgélog]e an out put val ue of the mainstream STC counter 730 is
initialrlze {'o the sane value as a program cl ock reference (PCR) val ue of
the i nput mai nstream data packet. Since the nainstreamdata is a

JPEG encoded datdestribedmbovsj inl therrelatsd aft, 4 h@g]@tsm EQRToE Rl T MBI
different, K PCR values. Thus, as shown in n ) 200: 1/ 075194

PCT/ KRORRIR A)idey deppder anshan endiodesadernafbus, ke aase of displaging stiljuences

above, RgeR EEeAURAind RRRNC oa MDD LA o FohBkEroL of Sulabglo oat o
by r ef edatapgudhoasabadkgtound weusic, disabedinbgs Wheneeenaih ST STt 0aliess  730.

Accor di n&%od gn aspect of th(g Present invention) the mai nstream STC counter
730 ope'RHARA hEcauss @ gﬁm?f Playocommagd oA gyerserplay Geaaand isssedtea

subraudiger STRICH PR it \7/%3/ difficait® hate fagorggl%%%feé‘;sl‘%igesm LR C Y

730, and the operation t he sub-audi O1s'to simiar to that
of the mai nstream decoder 710. If a sub-audio data packet is input into a
buffer (not shown) installed in the sub-audi o decoder 770, an output val ue
of the Bigbloaurti of tEMneentitner 750 is initialized to the sane value as a
program cl ock reference (PCR) value of the input sub-audio data packet. is

The sub-audi o Tthequdssntinlesittrgioviddder Hagsting aPpattii® aRaFk&thoddbp by
referring-to an, STC val ue provided by the sub-audio STC counter 750

Accor di HGVidngs brawsahle slide gRoy: ard Atrecerding mediurn fier thetdeneding am@ratusnt er
750,00p a I I ' k di agram
o 2T cam bt T BeeRTMg Appalnt ind msifial®en SeMietoliiefodhBer at ue
accor di sup-audiadatariroa brewsalié stite showsegardigsscott wivstheRafugier sBbctPa FI G 9,

t he reprodugi appar at us 900, conprjses a nedi umdriver 901, a nai nstream
buf f er féw?r%éﬂ%(ﬁ?gﬁﬁ\’qsﬁ ein t&@s‘?‘dgf)es9€‘i"§ﬁlﬁ‘¥€lgoﬂ@r'm@9@§- a graphic
processor 920, a controller 930, and a nenory 950. The system decoder 910

i ncl udes the 1 y/ ; } i i
004, o pai net ¢ omOr 3SR Shifor lafiades of e inoMRoN S B8 SeR EABF K hart iy
count erthg@igsceptinmwhichi follows andein past, veit be obvibus flemtheideseriptior) @8 may2

25  be learned by practice of the invention.

According to an aspect of the present invention, there is a decoding apparatus
for providing a browsable slide show. The decoding apparatus includes a mainstream
decoder, which decodes mainstream packet data including image data to be
reproduced in the browsable slide show; a sub-audio decoder, which decodes

30 sub-audio packet data including audio data attached to the image data; a mainstream
7



W O 2004/ 075194 PCT/ KR2004/ 000375 The medi um driver 901 reads packet datas
with an argliyal 1] stanp (ATS) attached thereto from St or age
O YRl e Ry

medi um 800. mdriver 901 transmts mai nstream

including still inmage data, to the mainstream buffer 902 and transmts
sub-audi o data to the sub-audi o buffer 903. The mai nstream packet data and
the sub-audio data are stored in the data storage nedi um 800 as separate

stored PRPTEREE AN T 2R B AN EE e isbiah STE a3t 688o o T o
wi |1 beddesding biam bitherpanefredet d@édke't dber in theenambiehirdststRitagkglal zer 904
recei ves the mai nstream packet data fromto the mai nstream buffer 902,

depackesikaydionSTEernsintesdwhidhnprovisies 35S kGt segueace da gontrahthe decadirg time
detor m RLGEaHEED b beHel e shE BB Suckioodd: CU o0 0 (R olb- audio

decoder 770, by referring to an ATC reference val ue provided by the

sub-zaudi o ATC Tieslnizdmstlim STC cotistep hedy proviieSan BTQ sequariteidragidRétiflo each
of the packets. Thereafter, the is sub-audi o depacketizer 907 outputs
depacketaggiingtitded inthenmpnstreatnpackebdatartp She mainsiseamsignadared, to the
sub- audi o decoder 770. The sub-audi o ATC counter 906 provides the ATC

f | i i ~er. audi
Gepacker i sor AEPIgigHBIRAIDLEBANET LB Hadnih. hele L 0SUGRYY, e
transm tiethod for groeidingba brolisable shide shawWO Ths eldcafingmistitodiFonekgireviding

value. I n other words, the sub-audio ATC counter 906 is initialized to a

pr edet ePRiTIEd Soavence tarinainstseampackebdata, whish/igiuseddor sentralling the r st )
packet ¥ i nﬁB’é’é i i , SuUb- io
ATCKEouﬁtéEé(?d'g@@%er gﬂ%‘gl rf‘gﬁ‘isﬁgrgeas es‘&zlt tg ge’gﬁ'ﬁméﬁg‘f%ﬁ%g% ngaap'?ig@g?&j m ned
val ue. ivage tda@ toliereprodiices infa brewwsalle slidk shaWwHecnding the Otainsteedas an

ATS I hed 2 K d i h b-audi o , .

depackebrot GEBY rpBrEln 6 ST amtiacs 13 heGrealtat pactl Sl arpviding

versi 0naﬁfsmge&@&%mfwéab%umpack&%@,ﬂnﬁibh'iQ h§%§"for9§{§1t9cﬂﬁﬂ§)me% g
ng (DT I nformati

mai nstream data I ncl udi ng decod tinme stanp n an
pr esent timewf the seb<auslip paekes)dataf thersmb-audia data incliding audindatai attached to

mai nstream dat a,t,0. the mai nstream decoder 71Q0.,13 2004/ 07519

P i BBy RS CEReRBEIER SO Elin préRe daid brapRrfit thg PSSt at us 00
so t hat sédgericelfop this silts-atBivapaikes dBY can reproduce data stored in the data
storage nedi um 800. The nmenory 950 receives clip information and play |i st

information, whjch are pieces_of additional information read fromthe data
storage nedi un{V€0 Previging a SIénseduence fosmainstrearsackehdalae@8iSEQ clip

ot i | PafireRoReBn sulllmadh Bt mpthanattoan o ety ey TR YRR o,

decoding still to imge data and audio data so that the still imge data
and t he audi o Aletcadingriolstill aeptiahaspect of thelpressafdneestiond dhelwis axdataer . Mor e)

g I AR RO ERACIE 8 TR L O T
STC sequan stsragéneliudh thalidss 4 plurdRyAicligs, aHaluBirdAhtage data; clip information,
including clip information that specifies the structure of each of the clips; and a play ist,
including information on reproduction of each of the clips. Here, the clip information
includes information on the STC sequence of each still image included in each of the
25  clips.

Information on the STC sequence of each still image may include pieces of
information relating to the location of each still image in each of the clips, as well as the
reproduction starting time and the reproduction ending time of each still image.



Referring to FIG 10A, a plurality of still inmages are contained in a
single still 15 inmage data file. Each of the still inages is encoded so
that a PCR or PTS value of each of the stilt inmages can increase from"0".

G aphi ¢ datve mb4/@eblsi tl e data may be added to each of thecgigkdoodsagRS SO
that 20 25 the graphic data or the subtitle data can be reproduced together
with each of the still inmages. -The graphic data or the subtitle data has a
PTS val ue that keeps increasing over tinme. For exanple) graphic data, such
as animation, nmay be displayed on a still inmage with notion, or subtitle

data, such as St pladist mizg)inéladedt plutaitipof @bl e bntigdh offtRe Plafy &N
initial valuye of encoding time information included in data regardi né, each
.of the sRIAYfteMsdpekides pieresseftinfosmatiop@Resual repeoduigtipn gime aed @ictuaie dat a

regardin ?@&F’ J1] d €S t be determ ned in advance. The
endi ng trl%ﬁe 0 t'teheér@z?@ﬁgggr%g&gg@%%f the still images is determ ned

;according to ending tinme of the graphic data or subtitle data attached to
‘each of the still inmages. STC sequence, which is an output of the

mai nsgreammgg@@@hegftﬁ@@rgwi@e 30 sub-audi o STC counter 750, controls a
decodi ng operation o € mainstream decoder 710 or the sub-audi o decoder
770. STC seque nSad 1Lt Rl i h{.o Is jancl i.n each
packet provi degqﬁef'eﬁded?%?ﬁ‘lgég %ageatggeed:ﬂﬁi#gosréﬁé I&é&t@ﬁﬂﬂ%%&p er 770.
14 WO ueteolrand mdrETEHBRROAE ORI fraatthiediotiowing duschipties bf tHe t he present
invention,  initial values of a still inmage, graphic data, or subtitle data
t hat con%'?]PPaWeerg? italen ingRnivnpgtionawith the aceampanying deawings iR whichbegi nni ng
of reproduction of the still imge data, regardless of where in a still

i mage data fil'&.{IHg asdlagramm@éragag@ ¢anvestanalformatof packestiatasequence i s

generated for i i d . In i_n ach still image data
e otil) ?'%338%%‘?%9?%?5%% ﬁ%‘%‘Yedﬁ‘r"g%r W%‘%é’P%O IDgidRnaust
STC_sequence FEIG. Sdsta diagrdmiillrgiatidgteabasic Esetht ohadilaraftel &F padkebtatiYo NOt  be
attached %.o eac till inmage data tQ be displayed in a slide show In the

h ) p { ! :
case of ¥ Fhlafi"\‘%@@%&féanm are espestively atiachedang refatioasbip befwegndhe time a
or adual |y o PQR AU B g B PRERR data Gutas ity FISURG virEhedth o ey ="
gﬁner at esf Qﬂqky%t data_ ismtpmqrfl)@mp‘ﬁd'@_mhuencei ij_o Accor di ngI to anf asp_e::lt of
 mmgbh. - const | Lhrds SHBSrBINAAInG P FHaLas Canvengsel DhGKeldiate Wi tme
recor di ngyrehraHizatich infdrehatiin Stachald! s fe'tﬁf ip information' is attached to
each clip. dip information for a sti I mage i ncl udes sequence

i nformati on, W& SHisiasblack diagrampifea eensntionbdecnding appamtussTC sequence

STC , . ing .t o.th il T i nf t]
Cnoludes a otact o5 PORAIE i fretiedhe udaiREeae M faliiar Vaki firing the”
pr esent adisplay®igasftstiliimageB s b slidg&holie presentation end time {PET). is 20

As described above, the PST can be determ ned in advance. For exanple, the
ST thn be séi'@ d i§ adiagramdiystigling & browsiablesslislepshow ageording toThe PST of a

still i nﬁg@rﬂbédiﬁ@tﬁgﬁ%#é%tﬁ%tiaﬁ' a PTS value of the still image. The

PET represents running trme of graphic data or subtitle data

associ at ed wiFI. Bhis asblotk diagrgm ofad decdding @ppardtas forprovidiriea Wewsalsié islide
i mage dat,a inclu i nvari able data, which is 25 attached to a still imge

es ) ¢
so that $HOWRARCHEINg, mept Qf the Rreserkinyentiolage, the PET of the
still image : 3 I af f frame
Tmge. | On-the oF ok 3, 90K Sadint o FFBalahd pRRriIE R0, RastRing o
such2sas apprratusesconadinglibyanoernbodintardrof ke pessamd invehtibn;exanpl e, then the
PET of the stil] .i e data is set to a valye ohtained by adding 10 seconds
to the dur ati%l#" meg@ 'Pﬂﬁni"wg@tmgﬁﬁm QG‘%&@&%&TQW\{QM? whieh prer i s
set to iddiodecdd¥ stirittEYetdathMecBiding 8'ah entsddim@nPofthe tesent invention:

FIG. 10B is a diagram illustrating STC sequences which are used to decode

audio data according to an embodiment of the present invention;

30 FIG. 11 is a diagram illustrating the relationship among a play list, clip information,
and clips;



WO 2004/ 075194 PCT/ KR2004/ 000375 any greatest nunber concei vabl e under . .
given circunstances (e.g.) OXFFFFFFFF in a 32-bit representati on manner).
According to an aspect of the present invention, a play list, which is

addi tional wof@ss@Eisan related to the reproduction of stil]. i , ,
el

such as a reproduction sequence or default reproduction ti
recorded on the data storage nedium 800, and the still inmage data is

reproduced by referring to the play |list recorded on the data storage

medi um 800. FIG 11 illustrates the relationship anong a play list, clip
i nfornmati on, kBl 11 LeACk i i sk L nel a
plurality of ﬂgyﬁzl 'Eé eﬁgagﬁééﬁ%&gﬁg %@%’#ﬁfﬁ?}ﬁfﬂbgmﬂy&@? @ﬁ&%@%m
cor r espomegroduction timeer for reproducing the plurality of play itenms, and

h of th | it f play.it d 0. till i . Each of
the plural ity P bt i Pladre st piag B BcTudif SuBrotay #BMS such as
d i p_I nf or mat i, 14 |seaa?é(g+an{mas&&;r§ 'scimchhlfetdcflrafﬁ iﬁfrg)grg% time. The dip

Information file name indicates a € nanme o romtion, i.e., is
addi t sonal i nffdBntd isom diagramsillustcatingeawexample of thiel SequencsinfolofFISt 147 and

i desi _each of the play itens | ded. The ref to STC id
2 Daent 1 1 cariontd It & AREPBHILHER o, PRRBe e o AEISHERC PATIORTAYOT | | o

As describeth gimeet4a plurality of still images are recorded in one clip in
a predetermned order) and Thus a serial nunber of each of the plurality of
still images can be used as an identificafiion nunber for each of the 20
plurality of still inages. The IN tine indicates a predeternined nonent of

time between the presentationstart tine and the presentation end tine of

t he SJC_WWf&@ggsfmﬂ?tttﬁem@ﬁmct of the present invention, the IN

time and the presentation star rme of a still inage are set to the sane

val ue. 1T the sRikdrehBBYfl ﬁaw%s n ﬁr%'l’r‘u%d&ﬁbw rﬂé‘ow%ef BreRbhif Ur €
e | t a

and a sequence end code, t I'me an e presen Ion start" tine of the
still i migeentionst exardplestef witich seendiustratat indhe taccempangingudraivimgs, svhéreindikeo

end. 1 o TOIEToRGE aBSER FelFE 20 tin M panoprse tugbafiolts (TheenDpartRve R « hat
of the | Ndstfibed bERWAH explam ths d?é@ér%rjﬁ%rﬁioﬁeéy Fe{?%ﬁr@g tSAAB figarae as the 3o

presentation end tinme. However, the Qut tinme cou prior to the 16 WD
2004/ 075194 PCT/ KR2004/ 000375 presentation end tine. In a case where the
cut tifne is pribIGt o % ised giagram ilusteatingribrawsable slige ghow aasordinatgen

bet ween : j O i a } Of: ndi n
oyt ot ToUifRAT6PiHeOPreRbAt invbhiig * Rofdifind i FIG T LhrsP oD S 80N 0
esloeci al :rgzpr_odagad gt agargdetdrllnimédmm_ ttdf&in@lﬁeﬁibhﬁtéﬁppﬁs@eﬂaéﬂoﬁ timé etdmp
on sti e ta al so. noti.on pictur ata, which is ver

Gos! v abl dPTRIEBemr Ao Wb, aesiclanoq RefaulBunRlor tmh |Oer shl risasssare
nmenti one ! I f, ald i

TTe |+ na R sbaderifalg rEpiRfutol xR réquish fichvals, ¥ IR asdbes BF fREBIRbhORERfon.
ti me 20f 4dhedefdult durgtion dimeeis set to irffinityt yThusealkthiel stilliimages excepethedipstashes ed

in diff | i di ff defaplt, i d i g f
e, as ARGANORHoR Becasinglo usrantileg.e diidiadatn ataphed e e iy aceeder o
have a V@r@ﬁsélﬂ@!éliﬂ@‘éhﬁ% isfrﬁﬂFdd@n'ch%c@F&ih’ﬁ‘b ﬁ?‘ﬁg’ ihfdn"ﬁla%ntd?%cltﬁ%d thereto.

i mge. The Qut tine, e presentation en can be set
i nfinity, lfiamusen sshedtaserevense play ariarferward plpy deierepeadustion afra predetpresihed t

nmb ' l,e..und [ ' t A i ngl i .10 f
Fepr oduc oHl ToEG8 A SEreeRRly Sl oL IRaRTMe06R & e Cltent Sl iRRcRTsy i ¢
a uses i REvifed afbTHe MedS@ahfHa¥stll ihRieds ¥epriodlcedcd@inPWhiBRdAe stdfdldam @
reverse play or forward play, reproduction of a current still 1nmage nmay b

e
st opped, ‘afgamiasslyreprodycadiagihisibye efcstiyimage repeaduction epayinslists a Bigital 13

ol ay 11 oP PASABYE bl BfjgHacRY, Suct 85 BlialooiBhs 25 Sehiall dispfoygilvif
20 SubPl dygickgroundmibsie. same as the In tine of Playltenl, and the Qut tine

of SubPlayltenl is the sane as the Qut tine of Playlten2. FIG 14

illustrates the structure of clip information, which specifies the
structure of a Heewsleditogealizeta browsable slide phowna systep limegriaelk (SFC) eruniers

P20 R AP R G o R b ST e
still image data, as shown in FIG. 7.
10
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FIG 1~) the Sequencelnfo includes numstc information, which indicates the
nunmber of STC sequences (STC sequence) in a predetermned clip, the
Position, the presentation start tine, and the presentation end tine of
each of t hwoSbtyesmsences in the predetermned clip. Her gerdd@obHsuosison

i ndi cates the location of each of the STC n WO 2004/ 075194

PCT/ KR2004/ 000375 sequences in the predetermned clip. This structure of

t he Sequencel nfo can also be directly applied to notion picture data. FIG
16 illustrates an exanple of the CPl of FIG 14. Referring to FIG 16, the
CPl i ncl udes arFiGP8n@a.biyél GiBgram A& ddcytimg AppAratiRl 700 ti94t REvieBs Y Poi nt
of a s predeterm ned clip. For exanple, in an MPEG encodi ng nethod) an
entry pobiewsehle sliseeshavaceerdingnionan embadimealef thaaresentdnvention. aRefarring r a

picture.,| e_pres {.hvent i. however, h still image
data it stg I @Cﬁgcﬁgg@n&@%%’p 93%6?%&%4&3&% H%aéé)%lfqarﬁ\r@&gdﬁ%?@ii %"}aé%ﬁtf as
‘an MPEG $TCrevupitert 160 sps1¢b-audeBEowupist 76t end BnsutFBuaRPdédsddt e, t he
num of entry point, which indicates the nunber of is entry points in the

pr edet er m ned Ii,@, and (ﬁl%g,Positi on and the PTS val ue of each of the entry
poi nt’s in the ﬁY‘@ eleam ig dppodeq, by mefestrg:tay value of thedgaingieam $he

Posi tion [ f : | 1 o) siti.on and
the presiiel P02 ¥ GaR 0l 1S BbbUaRE bl e igRPA Mot B S ldiBence)
so the CBTCicoumdér 76 esHasneforbiomeareif thé Ralukeofdhe engihsti®amasT Qicountsr 78a ia.
the CPI is nege_ssary for is random searches. I n the reproduci ng apparatus

;h]?vm i nPW%ﬁ? oit dpgg nek affash theivalye obther &HigudipiST ¢ ﬁpéﬂ'fﬁitﬁﬁ%ﬁ%ﬂ’@tpl ay |ist
contr or | S5arplesTepRREALE of Y 0TI g Buantood B WheiE [bbPseibtts a

i'nf oramat ieversnplaytee sploawatd playiofitive meginstream date menory 950. The control | er
930 20 searches the nenory 950 for information on a list of play itens

desired to b duced (i.e...play, . i nf ti d anal i
St or it o T BiSiferh Bt i iinlE el B fisPegin dbetdkr 2 apddhe by °°
still inggeapdd datBqs irﬁﬁmgsitn@ sgBDHLRjiclB deBodt 777, erTR ehdifstidin ehtis

e
information and reads the desired still imge and the correspondi ng audi o

file fropneoneddalaupveh ps & JRIEG-ermodedidataistregm dmam MREGtencadedrdatae
i nst ff ; 9 . d j t i n_the sub-audio buff
003 Thesedfl' SrtnRtiainfEaiiais i AMBE GG ed Gathirauy, i iBgd s be

syst ey deiepligedWHla sEidepeusing bAB iHtaTrdres.sub- audi o STC counter 750, the

system decoder 910 can seanl essly reproduce the audi o data even when a .

forward or reverse play is perfarmed in the mddle of a browsable slide

show i n responsePliihe£onyerisRra ol explanationyit is asssimed i theygreseniembedioment
PCT/ Kmomg@ﬁfa‘}n I i i : i .
conput er - r eadabl e S-(I:Eo erﬁvt\j/r%i?éta!t}@r?tgﬁsgﬁ%%ﬁfﬁ&%gggg?é?mﬁ?gfgg r?gg?%%i The
conput er datesiegdm. r ecor di ng nmedi um i ncl udes all kinds of recording devices
on which data can be witten in a conputer-readabl e manner, such as a ROV

RAM CD- i gt fl ' ; i.cal .d t :
And a carrier wieslB A0 faedRut fume FBRAPihee¥er 270 B lanBich’”
conpud er is' fabhedaorthe dnalhsgearadiaiaseanabie ch PerrepriRiEcaMBhetheP Withahet ¥y Of
conput er systenms connected to one another in a network, in which case,

conput er ManERANM dgtRles can be stored in and executed fromthe
conput er -readabl e recording nmediumin a decentralized manner. to Industrial

possi bl e 1o Searerary e Sl of S Bl P rhRabif MefiRfRen (e, ¢ o°

forward sub-aedity data are recorded on a data storage medium (not shown), such as a DVD, as

separate files.

25 If a mainstream data packet is input into a buffer (not shown) installed in the
mainstream decoder 710, an output value of the mainstream STC counter 730 is
initialized to the same value as a program clock reference (PCR) value of the input
mainstream data packet. Since the mainstream data is a JPEG-encoded data stream,

still images of the mainstream data may have different PCR values. Thus, as shown in
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pl ay in the mddle of reproducing still inmage data with the sub-audio data .
attached is thereto in a browsable slide show Al though a few enbodi nents
of the present invention have been shown and described, it would be

appr eci at edwyy2doly@sgoskil led in the art that changes may inthis
enbodi ment wi t hout departing fromthe principles and spi r?l%ﬂ?ﬂ?qqgooosh

i nvention, the scope of which is defined by the clains and their
equi val ents. 19 WO 2004/ 0751 94 CLAI M5 PCT/ KR2004/ 000375 1. A decodi ng
apparatus for providing a browsable slide show, the decodi ng apparat us

conpr i si NBIG. S| 0A, e Bl IneagBsieardgifferdt SIRG QdquERERSWARAARARIGES Q&bﬁi fr8m

sub- audi o decoder, to _decode sub-audi o packet data; a nal nstream Sys
ti me cl ochedvainstipam STRrenkinter ZB&Gystem ti me cl ock sequence which control s
the decoding tine of the mai nstream packet data by the mai nstream decoder;

ook sequence. o AS¥aiET AR, i flriRHRT Bbrhder! Rt bSEodeiti Bhkhcier
data by tmaim@a&ugb@«éimby referridd e 86 ST0 oglu@nﬂamabg%%e%gidaréam STC

wherein the mai nstream packet data 1s conprises imge data to be reproduced
in a brovedbiter 630.de show. 3. The decodi ng apparatus of claim2, wherein
t he sub-audi o packet data conprises audio data attached to the inmage data.

20 4. The decodi ¥ S, 9f i f her,.conpprisi.ng: a st ream
buffer to store't g?@ﬁgégtaﬁaqsg);ecghﬁ{hg é’ﬁﬁéﬁ{l‘hpgr‘tﬂﬁﬁ?ﬁ? m%ngt[r%gr@r?h CQHB&’(S
data, wheF30 opbiatespparfmiquencybf 90 MHASS2H MHepr oduce the audio data when a
forward or reverse play is selected during the browsable slide show 25 5.

The decodi ng apparatus af claim erein the mainstream systemtime clock
count er provi des %@%rtagﬂ?tolf %@'@%%§t@rﬁ%ﬂt@zﬂ'snﬁm%fi/féti}ﬂt@éﬂtﬁjer f or

each | MGalristletfied TOodUHeMPSOICHS Gidkeon dRliik sl afididBecdiReodond

0cd
apparatus of claim 1, wherein an output” of the nmainstream Sys
count ¥r isimilar ta thiat o theoesinstreanadpcedient 2101 ned ref erence val ue specified
in the mainstream packet data. 20 WD 2004/07519:1 PCT/ KR2004/ 000375 The

decodi ng appara cl ai erei n _ap. Qut gut of, the mainstream system
time clock coun?ﬁ% Sﬁ@‘ﬁ%@%@@%@%‘%fs Qnuglﬁ%@t Wffer (pet QW%)UB?'f@ﬁ@‘}ﬁI time
sub-audio decoder 770, an output value of the sub-audio STC counter 750 is initialized

to the same value as a program clock reference (PCR) value of the input sub-audio
data packet.

15 The sub-audio decoder 770 decodes the input sub-audio packet data by
referring to an STC value provided by the sub-audio STC counter 750.

According to an aspect of the present invention, the sub-audio STC counter
750 operates at a frequency of 90 Khz or 27 Mhz. ‘

FIG. 9 is a block diagram of a reproducing apparatus 900, which includes a

20  decoding apparatus according to an embodiment of the present invention. Referring
to FIG. 9, the reproducing apparatus 900 comprises a medium driver 901, a mainstream
buffer 902, a sub-audio buffer 903, a system decoder 910, a graphic pfocessor 920, a
controller 930, and a memory 950. The system decoder 910 includes the decoding
apparatus 700 of FIG. 8, a mainstream depacketizer 904, a mainstream arrival time

25  clock (ATC) counter 905, a sub-audio ATC counter 906, a sub-audio depacketizer 907,
and a demultiplexer 908.
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+ ¢l ock.counter. s 8. A data storage nediumto store the nai nstream packet
data and the sub-audi o packet data to be decoded by the decodi ng apparat us
of claim1, wherein the data storage medium conprises: a plurality of

clips, inclwMeggoisi@oe data;, a play list, including inf org¥gl Phboszs
reproduction of each of the plurality of clips, to and clip irnfornmation,

I ncl uding information specifying a structure of each of the plurality of
clips and information on a systemtine clock sequence of each i mge data.
9. The data storage nediumof claim8, wherein the play list conprises ais

plurality of plye ifedfiim drivr Bb¥éhdd YasKet Rlatyy with&lFPaRtR¥l ﬁ\%e%téﬁﬁggﬁ%?ot hat

corresponds to an order for reproducing the plurality of play ite
.The dat aatadiatyibenetaifiom ot datestonage K8 B0@achhemediempdrives| S0 yirarismitsay

itens conpyl S ne of. . |l e f oclip. informati whi ch
cont ai ns %ﬁ%&%ﬁﬁghﬁ%n&aﬁgp P@gf"]ﬂ?‘é&}'ugﬁ d %sgﬁaq%ptrﬁa@ﬁtrgppbogﬁq ng)}s?'%qn
time cl oghngrmite saBGRIN HEM ©ARLAPSaUAIE BUFBE 008, that specifies the system
time clock sequence of the plurality of clips; an in time which indicates a

predeterm ned tine between a presentation start 2s time and a presentation

end tine of thelRgHainstrears packeldaiaqneribe syb-audie dataere stesed thihe datat he

correspopgdi Froq repro ..an t, tine l,ch indicates a
pr edet er Qn%h% Hérgiu'ht% %?%ﬁe?%@{‘? g%tr%ﬁﬁ%t ig%@dggﬂ%ntg 4%@%&5‘?%”%& tﬁﬁe

cor r espoprlisesit invieptibs, datad9dtorad inthe d4ta s@t&tagesh@ﬁmesoe%mhgfa speiifip 10,
wherein the out tinme IS set to the same value as the presentation end tine.
21 WO Sectossiugh milrbgdesodhed egreater defaibladier a st or age medi um of claim
11, wherein the in time and the out tine are used with notion picture inmge

data. 13. The d?ﬁ@n?éiﬁ%t?@é?nr&giaﬁg%ﬂeﬁ@bﬂir Svedit ﬁ%@ét%ﬁ?&g&%ﬂé%on
conpri ses: sequence 1 nformation which I ncludes a nunoer of Systémitl ne
cl ocko setheemadnstieana bpifed@d2rdépaetietizégtheaepeivetimainsreamdianket datd, @edt i on

br csent alf BTG 6 cephekReq A 4 T asay Llter S08. o 1 Beieubearon sieperkolrrs
predet er ghpedtéhiRes %H%réﬁlﬁ”ir?%gﬁ?ﬁé%tse%% t]B! 5’8_909{[‘3(1:]1% ﬁ?]ﬁf%cgh@gum&edéﬁﬂe?m
thé predet clip: and c

time clock sequences In erm ne aracteristic point
i nf or mat V60, by refarringctouareAT Grefétened valuei providedhydbs subkaudiaTéhcoumtar 906

nunber of _ent,r i nt.s--0f .t he predeterm.ned cli th osi tLjon aqf tem
fiecer oenddetnRihd s hedisPhitEsRed h 8gef ot e basidlSs | rhSthedier tns”®
sequencesubudiedepasietiee MO0 dufiitd depackelizBH A R rhish ATS hdihatibnaash
of the systemtine clock is sequences in the predeterm ned clip. 14. A

decodi ngbfen segaraied piodve subpudiodered®! €&l i de show, the decodi ng net hod
conprising: generating a systemtine clock sequence for nainstream packet

data to controlThe gyb-audio ATC counter 906 provides the ATC reference value to the

sub-audio depacketizer 907 so that the sub-audio depacketizer 907 can determine the
order, in which the packets are to be transmitted to the sub-audio decoder 770 based

20  on the ATC reference value. In other words, the sub-audio ATC counter 906 is
initialized to a predetermined value, which is equal to an ATS value attached to first
packet data input into the sub-audio depacketizer 907, and the sub-audio ATC counter
906 gradually increases its output value from the predetermined value. When the
output value of the sub-audio ATC counter 906 reaches an ATS value attached to

25 second packet data input into the sub-audio depacketizer 907, the sub-audio

depacketizer 907 outputs a depacketized version of the second packet data.

The demultiplexer 908 demultiplexes mainstream data including decoding time
stamp (DTS) information and presentation time stamp (PTS) information and sends the
demultiplexed mainstream data to the mainstream decoder 710.
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20 the decoding tine of the nmainstream packet data; decoding the mainstream:
packet data according to the systemtine clock sequence for the nmainstream
packet data; generating a systemtine clock sequence for sub-audi o packet

data to coR}gQ) 4;023 39ecodi ng time of the sub-audi o packet ﬁg?mo@{rbg%%g

decodi ng the sub-audi o packet data according to the syste

sequence for the sub-audi o packet data. 15. The decodi ng nethod of claim
14, wherein the mai nstream packet data conprises inage data to be
reproduced in a browsable slide show 30 16. The decodi ng nethod of claim

Image data, 22 | VB BN PR Ed s R 436 ARG 00 B e o
of cl ai nre@odecing eppatatup g0 can repraducegdathestorseida thaldatd StopadBinziUrB B0
stori i n.a sub-audi o buffer, wherein the audio

buf f er; di o dat ; 0 |
d;t aeir s 2@&%1’%%’9@9?{%@?ﬁ%é%clm?@%@#'@ﬂmdda@y liskipigraatipnawhish arespieees ed

during t Beaddi It | i m 14
wherein tB ﬁe@gigﬁgﬁlgb ﬁ’ﬁg{dé'ggy@? gmfotnijrﬁ%e %?%cﬂsgag%ulﬁggieﬂ% g%hﬁ%ﬁ@bé&&ﬁ#ﬂﬁ@ket
dat a £onPBl e sjeresr theiregeized\clip dmfotrhatiore hnd Iplaelist énfoembtidn a@sbh WiRBE

I ncl uded ,in_the, .mai nséﬁre m_g‘aagket data. 10 19. The decodi ng nethod of claim
14, V\hergfeﬁcrft??@ '66,9{@? ri‘%éa' §stem tine cl ock sequence for nainstream
packet data conprises determining an initial value of the systemtine clock

sequence for thHG@.HONénﬁﬁmDBmﬁ}%téisfr@bé’éfgférféaig\ugfgﬁdﬁrhglsgg”fBPdécchﬁ@ﬁglg

val ue specified in the mainstream packet data. codrn
of cl ai nimage data anch audio datatsenthat the stiildoiageaiptemnd theraudiedatai ¢t beam

acket d 1Sl hde e of .t.he, systemti cl ock e for the
E ub- audi gé%ggi%éd]g]a%)g’?&%gétﬁ.s"ge 39?& @?B?%rggm&i%q%%gﬁl"}ﬁé 18R i$:8i nst r eam
ackes ddiagrandiddieat ' SR i i !.
ﬁet hod of La?Irai m 1%?% ?ﬁ?gggggggggggﬁ;w%?ﬂémgﬁg&nﬁn Si ngmggﬁgﬁ'ﬂﬁﬁgﬁé}g%%
clips, iFRpJdhis a diagsandtiustrating ]Clseguences; whicingré nsed fiatdemoding audio
reproducpyi@n of each of the plurality of clips, 2s and clip information,

i ncludi ng i nformation specifying a structure of each of the plurality of
clips and information on a systemtine clock sequence of each inmge data.

22. The data stRefegengrtsiFIGn 1A c piuralBlof stilEinRigestdre ditaihb@h A Sirgé stiP t he
30 same val ue aﬁsantt he Elraeﬁer}t atiqon end tine. 23. The data storage nedi um of
fatafilene EaghQ

cl ai m 223 £ fae gilhipagesyisiencedad sedhata PGR o PTS valwe of ct ur e
i maggs dakach &Bthe still images can increase from “0”.

Graphic data or subtitle data may be added to each of the still images so that
the graphic data or the subtitle data can be reproduced together with each of the still
images. The graphic data or the subtitle data has a PTS value that keeps increasing
over time. For example, graphic data, such as animation, may be displayed on a still

20 image with motion, or subtitle data, such as subtitles, may be output variably over time.
Therefore, an initial value of encoding time information included in data regarding each
of the still images may be setto 0. However, the ending time of the data regarding
each of the still images cannot be determined in advance. The ending time of the data
regarding each of the still images is determined according to ending time of the graphic
25  data or subtitle data attached to each of the still images.

STC_sequence, which is an output of the mainstream STC counter 730 or the
sub-audio STC counter 750, controls a decoding operation of the mainstream decoder
710 or the sub-audio decoder 770. STC_sequence is initialized by the PCR
information included in each packet provided by the mainstream decoder 710 or the
30  sub-audio decoder 770.
14



WO 2004/ 075194 PCT/ KR2004/ 000375 24. The data storage nedium of claim 21)
wherein the clip information conprises: sequence information which includes
a nunber of systemtine clock sequences in a predeternmned clip, a position
t o indi catwoaodsmwstouon of each of the systemtine clock sequadeRRobIIst he
predeterm ned clip, a presentation start time of each of the systemtine

cl ock sequences in the predetermned clip, and a presentation end tinme of
each of the systemtine clock sequences in the predeterm ned clip; and
characteristic point information which includes an EP map, which includes

to informati onAmnoahngtd)@m agpeetnifribie prégdrs imfentiba, Witk §hRIgE dTedstil lrrﬁaget he
position of a stemtine clock sequence correspondl ng to each of the

-system thﬁBh'EI % Yetbéitle data that I@@nﬁﬁtétﬁlﬁt@r'm%cﬂ@ﬁlﬁie adlriet 0 Y '«addhe anery)nd
ol i, 1 DG B oot forPUTEteh ifEgs LY 1SGRASRESAelR A B0REE "

-br owsabldata Iflledmesehmvlmagbeiai@isilo&btvdagﬂdﬁmls 511109 @mueﬁc@g géndrhtdcPior tevcRf
clips, |, udi ng, i mage dat a |ncIU|ng|n ormation on
e

repr Sduc'itt'ﬁcyﬁaSP dakzn 'Gforﬂﬂ’éfOpi"ﬂFF sam §tllbmgq data inihe 34!l dnage dataofilent i on,

I ncl udi | f

clips aﬁ In %gé)ﬁn%htgg V%ﬁ%éémh[}%m tﬁn@%‘%@é@%éﬁ%&@eﬁif%@ggI%J#érgég%%élq' 26
The data storage nedi um of cI aim 25, wherein information on the systemtine
cl ock sequenceAefdiedata may@e mzwma)ﬁ lm?attmrwﬂsm edch stiloinmage datado ba | ocati on
of 2s eagh .image in pIurallt of cljps and reproductlon

start i nd$RIA¥EG 2 ﬁ&%‘? § ‘El‘ﬁ’t | sefistitdmage W'tﬁa%}@‘o gata attaches o
stor age tREkYMefaic e @1@? Bl RetdiBen it ¥n|dutfio ARIMRA 3G5CR & apbhl Y Of
lay itenms, and each of g ur |ty o? lay 1tens 1 ncludes pieces of 30
i nf domatS BA vahlaa@arugradueby mnneasean As alnmwn imElIGQrMDBdhesubraymio STE€ comter
ending t 075194 PCT/ KR20041/ 000375 28. The
dat a stofr%%&sgg g?aﬁﬁéf@,quﬁﬂ g FP—lsﬁg ?ré‘fﬁ oduction ending tinme of

each imge is set to infi nity. 29. A conputer-readable recording nedium on

whi ch a progr amoesedihg &9an as écﬁ@mdlmssémt:m%tm ERC PGS dafa) hlesiagand
nmet hod conpr| si %tﬂ gener atin a syst emtine clock sequence fOI’ mal Nstream
d

packet ddyrlity@f mages: eensiduiesiong recarding uniheated as¢lrpearﬂn;midthm dat a;

decodin c t.em_t
sequelncgrew'%' éﬂaﬁ%tpngwwgic% e@l gfp %(ﬂ'b’%é)h \Saﬁr}@l?z%i tgf@tcbm?f’i m§?8| ock
sequancéenformatioh-fausistll pasdeindiiale) s eneslinfermatien, dekiediif1g set BEpielet lbe
sub- audi,o pac et data; gnd decodl n e sub-audi o packet data according to

the systiBiarmaRen QnakSd h@%%wsua@r(ﬁemg tmihe stillgmage. A

conput errie 38R idfdHiibe |H&QHH§“a%ftarﬁh§ Smrﬁ%f HESTR BodudihdgR st T eam
packet data conprises Imge data to uced in a owsabl e slide
show. 315T@ senirnce; theeprbabhtationcsiaditime (RSIT ) and Ithe pregsntaliver end titree

sub- audi E’Eﬁﬂ packet data conprises audio data attached to the inmage data.
32. A de( I‘'ng apparatus for providing a browsable slide show, the decoding

(

20 As described above, the PST can be determined in advance. For example,
the PST can be set to a very small value, such as 0 or 1/30 sec. The PST of a still
image is preferably the same as a PTS value of the still image. The PET represents
the end of running time of graphic data or subtitle data associated with the still image
data. For example, in a case where still image data includes invariable data, which is

25  attached to a still image so that it.can be output together with the still image, the PET of
the still image data can be set to the same value as the duration of one frame image.
On the other hand, if the still image data includes variable data, such as subtitles
variably output over 10 seconds, for example, then the PET of the still image data is set
to a value obtained by adding 10 seconds to the duration of one frame image. In the

30 present invention, the PET is set to infinity. For example, the PET can be set to 0 or

15



I

apparatus conprising: a video decoder to decode video data provided to the
apparatus; and 2s an audi o decoder to decode audi o data provided to the
apparatus, wherein the audio data is decoded i ndependently of the video

data to seagpesedisisgPr oduce the audio data during the brepg ﬁfﬂzg b:@g show
when a forward play or a reverse play of the video data is se cted 03

A decodi ng nethod for providing a browsable slide show, the decodi ng net hod
conpri sing: receiving correspondi ng audi o data and vi deo data; 25 WO
2004/ 075194 PCT/ KR2004/ 000375 decodi ng the vi deo data separ ately fromthe

audi o datgny mgre%@é’éﬁrﬁﬁ%éf dcﬁ]%%sreeuﬁm GHveh e.raﬁh ﬁe&%g& Jos gﬁo FRERR o

slide showwhen a forward play or a reverse pla data is
sel ect ed.322bit representation manner).
. AYE. AFl _. Al r. AL. Ar. AY. AYR. As. AuYy. AF( 9. AuL. AYNI L. Al _. A% AFr. AFaYL. AYL. AF{.
AY. AFI L. AY. AFa. Y%, AY9. A a
}vqi f a][ V] ﬁatﬂﬁica%]zfefi&a?gq ZhaaPe f%éﬁé]@ﬁ?'&ﬁh&]@] » @Rlayfista pighcisjadsitiong] ca
calcalcg
fotaltioklrepid @ H‘eﬁ}e@%ﬂca R Cmi?icafof%tm. §T§a a, such.as reaﬁrgchu

3| ALpl | wmhc”Y] c] ca] ca] ca] ]calcalc aj caj ca calcaJcalc
al ca] da] cgatenea]ar slefaglt rgpraductionsdjreUs datthef reicofded on the data storage medium

nh N
2] cal ca) A ELhE SRR el B R G LeTekieHp by £14Y Yt pbCaltian o be 115
2C3F33| 44448 &orag8GREdian B0O.
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oS BRI e b ERbake ol srhaglels  A8kg Jn%%l cal ¢

SSSSHEHTT)dMbhy hé M&l‘ity@]fcvéwedrﬁab@ﬁak dlora erderaberdnad Fﬁ]@n §(5‘]

ca] ca] ca] ng/ a]nsa ca] ca ca ca ca] ca] ca] c”a] ca] ca! vUUWYYNZt ZvZX

]4rn NPk \citgpa conpsapads @E" craqz@a] ﬁ@n@ta
cajcalc cBccc exe

%f g]7g| } i ﬁhé?]% ?@'ﬁﬁ?ﬁﬁhﬁ@%w@u%ﬁ ??é ?ﬂcgrdcgféééﬁ] g?%'i? a) ca] ca] ca] Z:a] ca

] ca] cal] d@jp; dhfoainatipoafileahampec edfc ] SANC &di o dimie,alnebhDot]tipgd.ca] ca! znnokoopgp
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a] ca] ca] ca] ca] ca] ca] ca] ca) ca] ca]ca]cala
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presentatlon start_time of a still image are set to the same value. If the still image has

25 been MPEG-encoded into an intra picture and a sequence end code, the IN_time and
the presentation_start_time of the still image must indicate the same moment of time.
The Out_time could also be any moment of time between the presentation_start_time
and presentation_end_time of the STC_sequence but should be set to a larger value
than that of the IN_time. The Out_time is preferably set to the same value as the

30 presentation_end_time. However, the Out_time could be prior to the
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. the present invention, especially, regarding the In_time and the Out_time is applicable
5 to not only still image data but also motion picture data, which is very desirable.

According to an aspect of the present invention, the above mentioned
variables are very useful especially when the presentation_end_time indicates an
infinite moment of time.  In other words, if the ending time of a still image is set to
infinity, the still image can be reproduced in different play times at different default

10 reproduction moments of time, as shown in FIG. 12, by allowing each of the different
play items to have a value required for controlling actual output time of the still image.
The Out_time, like the presentation_end_time, can be set to infinity, in which case, the
Out_time is represented by 0 or any greatest number conceivable under given
circumstances. Accordingly, in the case of reproducing still image data with

15 reproduction time set to infinity, if a user inputs a command regarding a reproduction
operation mode, such as a reverse play or forward play, reproduction of a current still

image may be stopped, and then a still image desired by the user is reproduced.

FIG. 13 illustrates a play list including sub-play items. Referring to FIG. 13,
a play list includes Playltem1, Playltem2, and SubPlayltem1. The In_time of
t 20 SubPlayltem1 is the same as the In_time of Playltem1, and the Out_time of
SubPlayltem1 is the same as the Out_time of Playltem2.

FIG. 14 illustrates the structure of clip information, which specifies the structure
of a recording unit, i.e., a clip. The clip information includes Sequencelnfo and

characteristic point information (CP!).

25 FIG. 15 illustrates an example of the Sequencelnfo of FIG. 14. Referring to
FIG. 15, the Sequencelnfo includes num_stc information, which indicates the number
of STC sequences (STC_sequence) in a predetermined clip, the Position, the
presentation_start_time, and the presentation_end_time of each of the STC sequences
in the predetermined clip. Here, the Position indicates the location of each of the STC

17
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10 entry points in the predetermined clip, and the Position and the PTS value of each of
the entry points in the predetermined clip. In the case of still image data, the Position
and the PTS value of an entry point correspond to the Position and the
presentation_start_time, respectively, of a corresponding STC sequence, so the CPl is
not necessary. However, in the case of motion picture data, the CPl is necessary for

15 random searches.

In the reproducing apparatus shown in FIG. 9, the medium driver 901 reads
clip information and play list information from the data storage medium 800 and
transmits them to the controller 930. Then, the controller 930 temporarily stores the
clip information and the play list information in the memory 950. The controller 930

20  searches the memory 950 for information on a list of play items desired to be
reproduced (i.e., play item information) and analyzes pieces of information on the play
items. The controlier 930 locates a desired still image and a corresponding audio file
by referring to the clip information and reads the desired still image and the
corresponding audio file from the medium driver 901.

25 Still image data is stored in the mainstream buffer 902, and audio data is
stored in the sub-audio buffer 903. Then, the still image data and the audio data are
input into the system decoder 910. Since it includes the sub-audio STC counter 750,
the system decoder 910 can seamlessly reproduce the audio data even when a forward
or reverse play is performed in the middle of a browsable slide show in response to a

30 command issued by a user.
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) computer-readable manner, such as a ROM, a RAM, a CD-ROM, a magnetic tape, a
5 floppy disk, an optical data storage, and a carrier wave (e.g., data transmission through
the Internet). The computer-readable recording medium can be distributed over a
plurality of computer systems connected to one another in a network, in which case,
computer-readable codes can be stored in and executed from the computer-readable

recording medium in a decentralized manner.

10

industrial Applicability

As described above, according to the present invention, it is possible to
seamlessly reproduce sub-audio data even when a user selects a forward or reverse
play in the middle of reproducing still image data with the sub-audio data attached

15 thereto in a browsable slide show.

Although a few embodiments of the present invention have been shown and
described, it would be appreciated by those skilled in the art that changes may be made
in this embodiment without departing from the principles and spirit of the invention, the

scope of which is defined by the claims and their equivalents.
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1099 & 5( )- s #1gwégin§t)ream decoder, to decode mainstream packet data;

a sub-audio decoder, to decode sub-audio packet data;

a mainstream system time clock counter, to provide a system time clock
sequence which controls the decoding time of the mainstream packet data by the
mainstream decoder; and

10 a sub-audio system time clock counter, to provide a system time clock sequence
which controls the decoding time of the sub-audio packet data by the sub-audio

decoder.

2. The decoding apparatus of claim 1, wherein the mainstream packet data
15 comprises image data to be reproduced in a browsable slide show.

3. The decoding apparatus of claim 2, wherein the sub-audio packet data
comprises audio data attached to the image data.

20 4, The decoding apparatus of claim 3, further comprising:
a mainstream buffer to store the image data; and
a sub-audio buffer to store the audio data,
wherein the apparatus can seamlessly reproduce the audio data when a forward
or reverse play is selected during the browsable slide show.

+ 25
5. The decoding apparatus of claim 2, wherein the mainstream system time
clock counter provides a system time clock sequence to the mainstream decoder for
each image included in the mainstream packet data.
30 6. The decoding apparatus of claim 1, wherein an output of the mainstream

system time clock counter is initialized based on a predetermined reference value
specified in the mainstream packet data.
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sub-audio packet data to be decoded by the decoding apparatus of claim 1, wherein the
data storage medium comprises:
a plurality of clips, including image data;
a play list, including information on reproduction of each of the plurality of clips,
10 and
clip information, including information specifying a structure of each of the

plurality of clips and information on a system time clock sequence of each image data.

9. The data storage medium of claim 8, wherein the play list comprises a
15 plurality of play items, the plurality of play items having a sequence that corresponds to
an order for reproducing the plurality of play items.

10.  The data storage medium of claim 9, wherein each of the plurality of play
items comprises at least one of:
20 a file name of clip information, which contains information on a structure of the
plurality of clips;
a system time clock reference which contains information that specifies the
system time clock sequence of the plurality of clips;
an in time which indicates a predetermined time between a presentation start
25  time and a presentation end time of the system time clock sequence at which the image
data of the corresponding clip is to be reproduced; and
an out time which indicates a predetermined time at which the reproduction of
the image data of the corresponding clip is to end.

30 11.  The data storage medium of claim 10, wherein the out time is set to the
same value as the presentation end time.
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5 comprises:
sequence information which includes a number of system time clock sequences
in a predetermined clip, a position to indicate a location of each of the system time
clock sequences in the predetermined clip, a presentation start time of each of the
system time clock sequences in the predetermined clip, and a presentétion end time of
10 each of the system time clock sequences in the predetermined clip; and
characteristic point information which includes an EP map, which includes
information on a number of entry points of the predetermined clip, the position of a
system time clock sequence corresponding to each of the system time clock sequences
in the predetermined clip, and a presentation start time of each of the system time clock
15 sequences in the predetermined clip.

14.  Adecoding metNhod for providing a browsable slide show, the decoding
method comprising:
generating a system time clock sequence for mainstream packet data to control
20 the decoding time of the mainstream packet data;
decoding the mainstream packet data according to the system time clock
sequence for the mainstream packet data; :
generating a system time clock sequence for sub-audio packet datato control the
decoding time of the sub-audio packet data; and
25 decoding the sub-audio packet data according to the system time clock

sequence for the sub-audio packet data.

156.  The decoding method of claim 14, wherein the mainstream packet data
comprises image data to be reproduced in a browsable slide show.
30
16.  The decoding method of claim 15, wherein the sub-audio packet data
comprises audio data attached to the image data.
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18.  The decoding method of claim 14, wherein the generating a system time
clock sequence for mainstream packet data comprises generating a system time clock
sequence for each image included in the mainstream packet data.
10
19.  The decoding method of claim 14, wherein the generating a system time
clock sequence for mainstream packet data comprises determining an initial value of
the system time clock sequence for the mainstream packet databased ona
predetermined reference value specified in the mainstream packet data.
15
20.  The decoding method of claim 14, wherein the system time clock
sequence for the mainstream packet data is independent of the system time clock
sequence for the sub-audio packet data.

20 21.  Adata storage medium to store the mainstream packet data and the
sub-audio packet data to be decoded by the decoding method of claim 14, the data
storage medium comprising:

a plurality of clips, including image data;
a play list, including information on reproduction of each of the plurality of clips,

25 and

clip information, including information specifying a structure of each of the
plurality of clips and information on a system time clock sequence of each image data.

22.  The data storage medium of claim 21, wherein the out time is set to the
30 same value as the presentation end time.

23.  The data storage medium of claim 22, wherein the in time and the out
time are used with motion picture image data.
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comprises:

, Wherein the clip information

sequence information which includes a number of system time clock sequences
in a predetermined clip, a position to indicate a location of each of the system time
clock sequences in the predetermined clip, a presentation start time of each of the
system time clock sequences in the predetermined clip, and a presentation end time of
each of the system time clock sequences in the predetermined clip; and

characteristic point information which includes an EP map, which includes
information on a number of entry points of the predetermined dlip, the position of a
system time clock sequence corresponding to each of the system time clock sequences
in the predetermined clip, and a presentation start time of each of the system time clock
sequences in the predetermined clip. '

25.  Adata storage medium, to store data to be reproduced in a browsable
slide show, the data storage medium comprising:

a plurality of clips, including image data;

a play list, including information on reproduction of each of the plurality of clips,
and

clip information, including information specifying a structure of each of the
plurality of clips and information on a system time clock sequence of each image.

(

26.  The data storage medium of claim 25, wherein information on the system
time clock sequence of each image comprises pieces of information on a location of
each image in each of the plurality of clips and reproduction starting time and
reproduction ending time of each image.

27.  The data storage medium of claim 25, wherein the play list comprises a
plurality of play items, and each of the plurality of play items includes pieces of
information on actual reproduction start time and actual reproduction ending time of
each image.
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5 decoding method is recorded, the decoding method comprising:
generating a system time clock sequence for mainstream packet data, to control
the decoding time of the mainstream packet data;
decoding the mainstream packet data according to the system time clock
sequence for the mainstream packet data;
10 generating a system time clock sequence for sub-audio packet data, to control
the decoding time of the sub-audio packet data; and
decoding the sub-audio packet data according to the system time clock
sequence for the sub-audio packet data.

15 30. A computer-readable recording medium of claim 29, wherein the

mainstream packet data comprises image data to be reproduced in a browsable slide
show.

31. A computer-readable recording medium claim 29, wherein the sub-audio
20 packet data comprises audio data attached to the image data.

32. Adecoding apparatus for providing a browsable slide show, the decoding
apparatus comprising:
a video decoder to decode video data provided to the apparatus; and
25 an audio decoder to decode audio data provided to the apparatus,
wherein the audio data is decoded independently of the video data to seamlessly
reproduce the audio data during the browsable slide show when a forward play or a
reverse play of the video data is selected.

30 33. A decoding method for providing a browsable slide show, the decoding

method comprising:

receiving corresponding audio data and video data;

25
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