WD 2004/ 075194 PCT/ KR2004/ 000375 APPARATUS AND METHOD FOR DECODI NG DATA
FOR PROVI DI NG BROASABLE SLI DE SHOW AND DATA STORAGE MEDI UM THEREFOR 5
Techni calwbi2eb4h73tve present invention relates to decodi RgTASR2a04/@PIF5SNOr €
particularly, to a decoding apparatus and nethod for providing a browsabl e
slide show, and a data storage nediumtherefor. 10 Background Art In
general, inmage data contains a considerable anmount of information, and
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encoded together with inage data, is conpressed using an MPEG or audio
codi ng phase 3 (AC-3) encoding nmethod. Tine information, necessary for
synchroni zi ng encoded i mage data wth encoded audio data, is allotted to

thesenc ﬁi‘id' l data and the encoded audi o data, and then the encoded

i mge e encoded audio data are nultiplexed. 20 In the case of
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or audigededfeLhpparatis afd Metdd Porpredeingr arbredsableigide showj asd aldutaeaf ter,
additional information, such as a header, is attached to each video packet

and auditergggdredium mﬁgé-fter, t he video packets and the audi o packets are
shuffled and then transmitted 25 in a tinme-division manner. The header of
each video and audi o packet includes information indicating whether the

cor&es&ngi ng E&\ﬁ\ﬁet is a video packet or an audio packet. In MPEG

synchr time stanp, which conprises tine information, is used.
t ag_attached
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reprodygj,aginefinddye datfRe£8946 BETLHpBEIEKBERNE AP orded on a recording
medium or being transmitted. MPEG encoding that has been authorized by both 1ISO
and IEC has been the most widely used method of compressing and encoding image

15 data. Audio data, which is generally encoded together with image data, is compressed

using an MPEG or audio coding phase 3 (AC-3) encoding method. Time information,
necessary for synchronizing encoded image data with encoded audio data, is allotted to
the encoded image data and the encoded audio data, and then the encoded image

data and the encoded audio data are multiplexed.

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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video or audio data. In other words, the tine stanp indicates when each
access unit of the video or audio data shoul d be decoded and reproduced.
The ti nme wo20m/(78194cl assi fied as either a presentati on PCTKENGMPIIBTS) or
a decoding tinme stanp (DTS) according to which MPEG encodi ng net hod has
been used to encode the video or 5 audio data. The PTS is tine nmanagenent
information used in reproducing data. Wen the PTS matches a systemti e
clock (STC) signal, which is a reference synchronization signal in
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arrays of the MPEG encoded video data are output in a predeterm ned order

wi th " 1accgding to whieh WREGrsIcrgingmsiroddrashesrypaed torﬁngode dheswgaente of
decadi naﬂ{&(? Pelt arrays of the MPEG encoded video data should be is

di fferen rom'a sequence of reproducing the bit arrays of the MPEG encoded
video data. If the PTSis different fromthe DTS, the PTS and the DTS are
bot h | oaded i ﬁﬂ”@ PT)Sdkdaimejmaalagarimet infermmatom ysadim RpBdicihgdded iivhent he
packet dat is a, bl MPEG enco appar at us 200.
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packeti zer 240, a program stream nulti plexer 250 nd a transpo t st feam
mul ti pImssZMISTewoduded)aedomﬂmt 210 and t he audi o encoder 220 receive
and encode digitalized video data and digitalized audi o data,

encBaed vi deo T3P a8 T RES BRRER S afErAafd Rad R PobaRg Bagls'
gener at i@l HesRlel ARPubsiriicas\of bittares df RESEPest@ic) vides petd axel y. PTS
information and DTS Information are attached to the PES packet data.
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i nform
a sequence of decoding the bit arrays of the MPEG-encoded video data should be

15 different from a sequence of reproducing the bit arrays of the MPEG-encoded video
data. If the PTS is different from the DTS, the PTS and the DTS are both loaded into
packet data. Otherwise, only the PTS is loaded into the packet data.

FIG. 2 is a block diagram of an MPEG encoding apparatus 200. Referring
to FIG. 2, the MPEG encoding apparatus 200 includes a video encoder 210, an
20 audio encoder 220, a first packetizer 230, a second packetizer 240, a program stream

multiplexer 250, and a transport stream multiplexer 260.

The video encoder 210 and the audio encoder 220 receive and encode

digitalized video data and digitalized audio data, respectively.

The 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



WO 2004/ 075194 PCT/ KR2004/ 000375 specifies the tine when its correspondi ng
i mge data will be output, and the DTS information specifies the tinme when
its correapandiorgimage data will be decoded. I n gener CI/KRedd40003m5a onl y
has the PTS information, in which case the PTS information is the same as
the DTS information. Audio data or video data, to which the PTS 5
information and the DTS information are attached, is packetized into

payl oad data. The program stream nul tipl exer 250 and the transport stream
mul ti plspesifiesdbe timg whendis qaieesperdingdiiags ala pal bewutpulapndithe 5y t he
first d
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which data loss is nore likely to occur. The transport streamis
mul ti pl exed i Athe proframstrepor tnLEtﬁM@)eemaﬁ)cam ﬁmcﬂnara:mqﬂ skseamohultipiexey268. An

i i ng. |i cati br.oadcast
dat o ornaTAEATE R S paches P RaDE AR e fr DSt and sPedid BapRPipREs ™
pr esentzsmyﬁ@tzugnntorwbkdg@éﬁmﬁbérﬁ %PSPQF}H astt'é@s%i@t SFSamYTey, rekpueiaily, withe
present 1 nvention can al'so pp ied to an anl I catl on usli ng program
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stream pack is conprised of 188 bytes. Accordg@g@to the ATM standard, an

MPEG 2 Mbippredtint progrpatieans p@@?ﬁp%@'é@mﬁpﬂ {2@48 bytes.n a digital
broadcast, a pl urallty of packet data is transmitted to a receiving party

at irregular 'Tfhtelk pzyrtgﬁ‘éé?n'lé nrﬂfddu\é f@ttdlﬁ 888&%&!‘% AHichtiosamn of the

plurality of pac tais processe e recelving party
and t hemhich dﬁathslmyora likdbclodercuof Trhetraas;mn‘/Btngarmlastrlyulhpleb(bdmm user can
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application programs that record digital broadcast data on a data storage medium have
adopted transport streams. In the present invention, multiplexed transport streams are
used. However, the present invention can also be applied to an application using

program streams.

20 As described above, a transport stream is packetized data, which is obtained
by packetizing video or audio data, and can be transmitted via a satellite, a cable
network, or a local area network (LAN). According to the ISO/IEC 13818-1 standard,
an MPEG-2 transport stream pack is comprised of 188 bytes. According to the ATM
standard, an MPEG-2 transport stream pack is comprised of 53 bytes.

25 In a digital broadcast, a plurality of packet data is transmitted to a receiving
party at irregular intervals.  Once it arrives at the receiving party, each of the plurality of
packet data is processed by a buffer of the receiving party and then is decoded by a

“decoder of the receiving party so that a user can watch a digital broadcast program.
There is a need to reproduce the packet data at a user determined moment of time

30  after the packet data is stored in a recording medium. A sending party is supposed to
3



30 after the packet data is stored in a recording nmedium A sending party
is supposed to 3 WD 2004/075194 PCT/ KR2004/ 000375 transmt the packet
data to twe weoswing party with the state of the buffePCofKR2a&t/00038ei vi ng
party taken into full consideration. However, if the sending party fails to
transmt the packet data so that any two adj acent packet data anong the
plurality of packet data cannot be transmtted with a guaranteed

fficient tj th bet ,.5th i ibility of the buffer
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wth a frequency of 90 Khz or 27 Mhz. \Wenever each of the plurality of
packet data ahtiseesdingRacketifglerthal has bean densmited il agranspert stream an @i val
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recordi ium, the counter transmts each of the plurality of packet
data t @na?%g‘%gé@édéﬂferbkva%maﬁeﬂi 3igegdat dervalsnkien seaping pArty. eddie wcordiag
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be transmtted tot er at the sane S ntervals I Ved at
t he coumtledes Attosintangueamfo tansrhithe pacidtideda esadafroimvidle reorlind avddi¢ATE)
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eagch of the plurglity of packetgdata arrives, the counter allots a cr:rc})junter value, i.e., an
arrival time stamp (ATS), to each of the plurality of packet data, and the recording
apparatus records each of the plurality of packet data with its counter value. In order
20  to reproduce the packet data recorded on the recording medium, the counter transmits
each of the plurality of packet data to the decoder by referring to the counter value of
each of the plurality of packet data so that each of the plurality of packet data can be
transmitted to the decoder at the same intervals at which it arrived at the counter. This
type of counter is called an arrival time clock (ATC) counter. Therefore, data input into
25 the recording apparatus is given an arrival time stamp and then is recorded together
with the arrival time stamp on the recording medium. Thereafter, the data is
reproduced from the recording medium by referring to the arrival time stamp attached

thereto.

FIG. 3 illustrates a basic format of a plurality of packet data, to which arrival
30 time stamps are respectively attached, and the relationship between the time when
each of the plurality of packet data arrives and the time when each of the plurality of
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thereto. FIG 3 illustrates a basic format of a plurality of packet data,
to which arrival 30 tine stanps are respectively attached, and the

rel ati onswopobki7deen the ti ne when each of the plurali PgTaR2pGL000375dat a
arrives and the tine when each of the plurality of 4 WD 2004/ 075194

PCT/ KR2004/ 000375 packet data is output to be reproduced. Referring to
FIG 3, a plurality of packet data A, B, C, and D sequentially arrive -at a

recordi ng, a rat us, at nments of tj r.eprese d.b 00, 110, 130, an

o0 B BRES Sl (B s aRATEEING PG 3ok A yltiel ackeRim@ A
havi n f édman' ] I i ket 5 data
A, B, gg’a%’ﬁﬁ%ngsrespeg%?r S{r%n%@ﬁﬁ%?%ﬁ?%?ngﬁ'?émggfﬁgﬁiet data A,

B, C, daegrasenigd by t108i 110 etk andvtbtrespedtiveiyne Thearperdinh eppamtusodiats ng
the plurality of, packet . data A 44 @N , L lLurali f packet data
n e crilie? SREE Bttt bl Btel i daal e PReblbal o BB ent ed
by 300,datd @, BL3).ardd, ﬂe@@ecﬁ@@ppéﬁd NEbbds 1% pliieif) &f Ptke® dBREATBI €SRRED Ve
arrival time stanps, 10 FIG 4'is a diagramillustrating the structure of
packet With thedogspeebiadedivehtime stawpsdi H\gwerr‘efﬁnrmdw@g@ttm@plumhth oapagket val

time st : t j n rival- ti st anp 410

decodi ncgdl%)ip}“rg]g‘\t%ﬁ@kﬁZW%ﬂga[)aj@)gg{;ﬂ?%l{égﬁaﬁ ﬁEBS aﬁég%%%eng%%gler&%%f}u@é&a (or
audi o datthg ndctlents! dhtinbe rspr@sbhteeikoydi eyram, aB0aar@nBeNtdspeativalpagdi ng
apparatus that 15 synchroni zes video packet data with audi o packet data

usi ng &REVHRA @ thalr faspertive poival tidgcHamPsa PTS and a DTS. Referring to FIG
5, the decodi ng apparatus includes an inverse nultiplexer 510, a video

decgder 530, Tgt;SJ fs sggﬁrgmj ﬁtég%?tg@gm@rstm&%@ ofgag%geﬁaaé@bo ﬁ&%@é@%ﬁ se

mul t'i pl exer 5101 nver S a transpo treaminp
t her ei meoprdin@nsdiurs tegeiher pdibkat adbhimetstanpi s ThbtgEcketdam 400 eeludesof

t he inverse, | tiplexi to the vi.deo deco 530, apd transnjts io
packet dneiveliieisteED i 4 fetpiad rbcsip 0. aroresnition s flasmedih. <o
the audipy gigegdeta pfrhudibgai@agounter 550 is set by a program clock
reference (PCR) included in "the video packet data or the audi o packet

data. The video decoder 530 and the audio
FIG. 5 is a block diagram of a conventional decoding apparatus that

15 synchronizes video packet data with audio packet data using encoded time information,
such as a PTS and a DTS. Referring to FIG. 5, the decoding apparatus includes an
inverse multiplexer 510, a video decoder 530, an STC counter 550, and an audio
decoder 570.

The inverse multiplexer 510 inversely multiplexes a transport stream input
20 thereinto, transmits video packet data, which is obtained as a result of the inverse
multiplexing, to the video decoder 530, and transmits audio packet data, which is

obtained as a result of the inverse multiplexing, to the audio decoder 570.

The STC counter 550 is set by a program clock reference (PCR) included in
the video packet data or the audio packet data. The video decoder 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
550 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.



25 decoder 570 each include a decoding buffer (not shown), which
tenporarily stores packet data received fromthe inverse multiplexer 510.
When t he wacketo7deta including the PCRis input into tir€eTdeR00i/00g3Buffer,
an out put value of the STC counter 550 is set to the sane value as the
FOR. The STC counter 550 can be realized as a counter that operates at a
frequency of 90 Khz or 27 Whz. 5 WD 2004/075194 PCT/ KR2004/ 000375 The

vi deo packet data_is input into the video decoder 530 ba/ the STC counter
550 at a nomenhesidaq packedgiataisdaprulintortts videe faceder 230 biéhe Sdéocpuniret

R s L e S L R A T

audi o desrndecodddbhyné hieSHacoden880er OnSBeaithér anidhe @lidid packatdiagat ed by
the PTS information. Shortly after the audio packet data_is input _into the
audi o ddvueplysreudes Rl wieimation, is Byt thto thesaydigatecedek ey OdattaeITE he
audiLo ta | st Lk L i.ndi c TS
i o nepAth 5% d AFERITNR rted BYIRE P AR, Rt S
packet addicapackdt uata ishiepdeintalthegaldibfdecotiet 520, itstdutpbe vi deo 1o packet
data or the audi o packet data is enptied. Video data and audi o data that

have the sa PTS ta.are oytput . at the sane tjnme. As descri bed above,
i deo dat a ank ST AT AP EaRCE deifhen e a packel datens Jesrded e
cont r olphdi@nt Betir8GRGicaS daAHRU PYLikidR$aBbn bRthe/lides r@%ﬂeﬁ&‘%%rﬁﬁ pmd th
reference to the DIS information of the video data and the PTS information

of t heirffermatio ofithenaudihgackdrdatdatcathahthe tecaalint butiart fllear witls yine ideni zed

wi th each, ot her by, a | ock ,si.anal . provi.ded \by, the, STC counter, 550, One of
t hel nerrosel G it ayfisciei MR EBIhars iehaRunane UK r et naye

| mages g eafieSPT8YRAa @RE iRt BNWsARE thagh for a predeterm ned amount of
time. There are two different types of slide shows, i.e., time-based slide

shows and 20 browsabl e slide sh a tinme-based slide show of still

) shows. During : \
i mges, if a O§clescibedabeve, Yidgedata pndpldio da¥pwand g swichrenized pritiderah on
of as i il '- 0, ; o ' repr [ audi o
dat a correabediEily epSeodtfng 8O Ho ity b ERAReo G ARHS oG WRY 73
cor r espefedemg: toothiehB T Speirihiatiopoéthovideordatabaddive PTS information of the
15 audio data. The video data and the audio data are synchronized with each other by a

clock signal provided by the STC counter 550.

One of the methods of displaying still images is a slide show, in which still
images are displayed one after another each for a predetermined amount of time.
There are two different types of slide shows, i.e., time-based slide shows and

20  browsable slide shows. During a time-based slide show of still images, if a user
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 previous 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.
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still image is then reproduced in synchronization with the specific

previ ous or 25 subsequent still image. Hereinafter, the problem of
di scont i mvowsowprydduct i on of audi o data when a rever s@CplkRzoov00DINSWar d
play is selected during the displaying of still inages in a tine-based

slide show w il be described in greater detail with reference to FIG 6.
Mai nstream data general Iy includes video data, audi o data, or sub-picture
data. A 30 tine-based slide show j E‘Cl udes sti |l e data but does not

| ncl ude audi oR@ferang te RS Boeasiost mﬁgﬂo*wmb@@/ withy therepEesRoing FI G
6, eac t 0 b- dat a
si ng. BB g ERPGShS SYSTIARARS whibh i Ofedciig SRRORRIMRBER> MaR® 15 0

are repmadesed régredGd€d ciher8 EC coahtes vafuet dfthdetondder graathadly increassseases.
However, if a user selects for for II:l) ?dUCtI n of a sgecn‘l c
CubeequaNEwH: I B User SRS aomarre Qs FoRarbeiah & Papsrdl SlbsgarBnt st
reprod n 5y i t s to
o Exadia8 o i BRECLILER! KPS pRY bl roph RtRton! T BICCRE BN HIPT e,
Dur i ng itnaigs, {hecSES oS- jBtId]SdOCEIT exad oohn’a\salba@bgweepoddmgue itlee spscific

di sconti nuousl produce dat| n TC counter val ue of the
decodersub §9q%@¥o€§@d?\a@§d g)dﬂ ﬁ%s‘?‘ egl "ard@ a,SUEN R AW int er i s

used t gy QetIEQJISCOt?\‘ﬁhUo@sI‘{/'rQSde%@@%’é t@ﬂﬁ)o%'ﬂn W iti9e @mé&ﬁnteﬂ_@éﬂ%e dfAhé he

case of I splaying stil i mages with background music in a tine-based
sl i de stemmgder.eproduction of sub-audio data, such as background nusic,
di sconti nues whenever an STC counter value is updated because of a forward

command qr r IS | a LSS ; it
Verd airri ou to g P st TR e SO ST PoUTRE R (B o
The pr asgRt Vidye BbbedePaRy bA efidid d@@ddﬁrngThO@ahaheI%aaé@f Biiphnthd il
providing a browsabl e slide show, and a recording nmedi um for the decoding

appar atiigges Vihrglsreead MURC e §MenkReashalide: shovakaprasussan @éﬁUQ@éﬂ'%ssl y
reprod S r g\@m Wi rSEAL whet her a
user se g%t%lﬁaaé?bgﬁéan{jgn@%? d:jt rev'grﬁgg pr%%f%lgﬁy he m gg (? I spl ayi ng
still iumpBesd because of a forward play command or a reverse play Command |ssued by a

15 user, which makes it very difficult to have a browsable slide show.

Disclosure of the Invention

The present invention provides a decoding apparatus and method for
providing a browsable slide show, and a recording medium for the decoding apparatus
20 and method. The decoding apparatus and method can seamlessly reproduce
sub-audio data in a browsable slide show regardiess of whether a user selects a

forward play or a reverse play in the middle of displaying still images.

Additional aspects and/or advantages of the invention will be set forth in part in
the description which follows and, in part, will be obvious from the description, or may

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



Addi ti onal aspects and/ or advantages of the invention will be set forth in
part in the description which follows and, in part, will be obvious from
t he descrwptzoem7sos may 25 be | earned by practice of tIRETIKR200M/(00375
According to an aspect of the present invention, there is a decoding
apparatus for providing a browsable slide show The decodi ng apparatus

i ncl udes a mai nstream decoder, which decodes nai nstream packet data
including image data to be reproduced in the browsable slide show, a

sub- audiystete tioteelockk$ TE) dewnigssvhich psenidesian & [fasrauenries toricestrallingghaudi o

d d ' dat a; inst. 2004/ 075194
e, KrssoRRBRdRe o Byt R Bt B ans R RS ISe A an stc
sequenc@biidie INC eblihted Wieh gﬂ@ﬂ@d& a8 STOBeqlichdeioedrited| teafepasikgtingat a

in the mainstream decoder; and a sub-audio STC counter, which provides an

STC sedidhe subgugimpachetidata inthsusyaudipgdecsdet.ne sub- audi o packet data in

t he sub-audi o decoder. 5 The nai nstream STC counter may provide an STC

Feaence. | o ARl berl SHOEAELASY e St It Sl

i nvent iigragetiheluded  thedeairditreginmpbbicst dada tethevimdinsgreanbdevsadal e sl i de show.
The decodi ng nethod i nvol ves providing an STC sequence for nainstream
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be repradyeadol Ercﬂxid@ﬁ?‘i@%b\%aﬁé RIS, dRtOdE Bk G ERbASHYRRY pRARKR

data by referrihg to TC sequence for the mai nstiream packet dat a;
provi diamgSTanseSIEnse Jaemainstmans packeidiaia palicbtis daed forvgardiolling theed f or

controlling.the decodi ng. tinme of the sub:audio packet dat.a, ,the,sub-audio
Gt ¢ e b Frf el O Bbin st S as' PEo . i e e RoiEba bt AT X e
sub- audhfygeasdtsto datrapfyducetian i hrawsabldglideTshows eiteear) thermbimetrashr audi o
packet data. Wen providing an STC sequence for mai nstream packet data, an

STC serpekatdatedyy efemingttpithe iSidg senwencritog the maiestieam Packeidyac Revidiag a
may be %Lg*ﬁ%gdéjeinggjégég#t%%u&% Sééléelt dg{écf%}ﬁéh PSSL?S%C& fo?fcohﬂglli%%ﬁg %,coding

i nventi
time of the sub-audio packet data, the sub-audio data including audio data attached to
15 the image data; and decoding the sub-audio packet data by referring to the STC

sequence for the sub-audio packet data.

When providing an STC sequence for mainstream packet data, an STC

sequence for each still image included in the mainstream packet data may be provided.

According to still another aspect of the present invention, there is a data
20  storage medium, which stores data to be reproduced in a browsable slide show. The
data storage medium includes a plurality of clips, including image data; clip information,
including clip information that specifies the structure of each of the clips; and a play list,
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.



20 storage medium which stores data to be reproduced in a browsable slide
show. The data storage nediumincludes a plurality of clips, including
i mge datwp 2004/q7519af ormati on, including clip infornati @CTIHROLPETHT i es
the structure of each of the clips; and a play list, including information
on reproduction of each of the clips. Here, the clip information includes
informati on on the STC sequence of each still image included in each of the

25 clips. Information on the STC sequence of each still imag%e may i ncl ude
pi eces of i nflentlay st mayanélude adlunedity oy Bams; asd siechafithe phightyiof each

of the gli a || as the. [ .0 t i Jipe a

repr oduiey BimeipGer plibeso dnfofeBoh Bhi fd rBh R yb I g st

PCT/ K%P%M@ﬁ%n_dﬂy?timbaéfédcﬁtstimabé.d ude a plurality of play itens, and
each of the plurality of play itens includes pieces of information on
actual reproduction time and actual reproduction ending tinme of each still
image. 5 Brief Description of the Drawi ngs These and/ or other aspects and
advant doriaf Résaription i dime Doawinidsl becone apparent and nore readily
appreciated fromthe follow ng description of the enbodinents taken in
conj uncti on wThesthlmdiccoipaayperts dndvadvaatagesvdfitha invenGon will begodieagr am

illustrating a conventional format o ket data; 10 F.G is a bl ock
di agr arARFreNtM BIre 6%%‘#”%%‘@&%&%8‘%668“%@9;desﬁf'@'o@ofg"ea di agram

illustrat e far mt ; | i fR?’,ﬁd( : «~pwWhi ch

arri Val@rﬁ%n&rﬁ%&& @ d@ uprg:fg{) ?\@w{h%tétl%dg@oft a dgia(\alﬁ gélélbnn\;sv %CB "bet ween t he
time when t Eal_i f . BV he tinme when
cach of 't ne oy ar A Sofi iBiskting 2 SHERl R Brie B dabes. ' 15 Fe 4
i s m di agrarFid, bustarsibtlodidgremf afrar@dnweintionaMePE® eatodiag leplpacstue; Wi th tine
synchroni zatigon informtion attached thereto; a bl ock di agram of

G i b
o Comvent | il ddEscHAGTpARE 89 areals BTl o aiplyli 91 NARKET BBt no
nvent orf o Fainlyelli ol paset el |
SPAR! alih AP HNE SN aldiBeltlel BithAfed SeefitioRnf potivel thETHE | "

accor diwlgert each of the plurality of packet data arrives and the time when each of the plurality

of packet data is output to be reproduced;
15 FIG. 4 is a diagram illustrating the format of conventional packet data with time
synchronization information attached thereto;
FIG. 5 is a block diagram of a conventional decoding apparatus;
FIG. 6 is a diagram illustrating the updating of an STC counter value during the
displaying of slill images in a slide show;
20 FIG. 7 is a diagram illustrating a browsable slide show according to
anembodiment of the present invention;
FIG. 8 is a block diagram of a decoding apparatus for providing a browsable slide
show according to an embodiment of the present invention;
FIG. 9 is a block diagram of a reproducing apparatus that includes a decoding
25 apparatus according to an embodiment of the present invention;
FIG. 10Ais a diagram illustrating system time clock (STC) sequences which are
used to decode still image data according to an embodiment of the present 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;



anenbodi ment of the present invention; FIG 8 is a block diagramof a
decodi ng apparatus for providing a browsable slide show according to an
enbodi merwoapo4diergpr esent invention; FIG 9 is a bl ock @CAGRAMV4A003TS
reproducing apparatus that includes a decoding 25 apparatus according to
an enbodi rent of the present invention; FIG | OCAis a diagramillustrating
systemtine clock (STC) sequences which are wused to decode still inage
data according to an enbodi nent of the present invention, FIG 1 OBis a
di agr g_m i1 EGr 82 insgayg&'&‘aseiquﬁrﬂm}g ahlusalityoé playeitems wdibcditferent dietawiat a
according to an odi nent of the present invention; 30 FIG 11 is a

di Sgrfiﬁ?l?rlofj%??'bﬁﬁrﬁé}the rel ati onship anong a play list, clip information,
and clips; MO 200 %"; ; tHFR2E BV Tdhudifr 1 di agram
illustrati ngzla p%uréldl%t7 é@ﬁ”gﬁé@e% y\?\/l th di?‘fge?ggg@%%ﬁgmst’ ?epr oduct i on
times; FIG FIG. 14 isa diagyaamilustrating tei sigiciungl afelipiigformagpdi ng sub- pl ay

itens; FIG_ 14, Ls a diagr illustrati tr e Cli i

i nf ér mat i on;Flé' ﬁ $§a ?qrg”haﬁm?té%trl%ri‘ F%g@ﬁ%ﬁ %& %%&g%ﬁ%’lgfg Cl(;f'ﬂ?h1e4’ and
Sequencel nf ¢ 16f 1&iGn didgrapflustrating 46 ekamplalobgli@acidrists pofitiimformatienanpl e
of characteristic point information (CPl) of FIG 14. io0o Best node for
carryi {gPouef ftlke 1Anventi on Reference will now be made in detail to the
enbodi ments of the present invention, exanples of which are illustrated in
the acconpanying draw ngs, wherein like reference nunerals refer to-the

| i ke el ements throughout. The enbodi ments are described below to explain

the present invention by referring to the figures. 15 FIG ' 7 is a diagram
i | 11gst rBadtmaode for eaeryimd-owl thadnweBinaccording to an  enbodi ment of the °
present invention. Referring to FIG 7, a first still inmage is reproduced

?}: Tg) pr e]get er Mefiertnee vshnovf be masledioglejaihtatienrympediseeta of 81 PiaseNst anp
i.nformation wth r edet erm ! I - St |

i mges 'QY@t'Oﬂqhgﬁa@%feW?\fvﬁllcﬁfr?@B{ﬁ(ggégégde@‘e%? L%o{ggﬁf%a?‘n%rﬁ{‘%ﬁaw S.’%Hr;é%gwslgeg pect

of the RrHSREE nLMERAIrBfbr to the like elements throughout. The embodiments are

described below to explain the present invention by referring to the figures.

15 FIG. ' 7 is a diagram illustrating a browsable slide show according o an
embodiment of the present invention. Referring to FIG. 7, a first still image is
reproduced at a predetermined moment of time designated by presentation time stamp
(PTS) information with a predetermined default duration time.  Other still images are
then sequentially reproduced at regular intervals. In an aspect of the present invention,

20 the default duration time is set to infinity. Thus, all the still images except the first one
are reproduced according to user setting. Audio data attached to the still images for a
browsable slide show is reproduced according to the PTS information attached thereto.

If a user selects a reverse play or a forward play for reproduction of a predetermined
still image during a browsable slide show, reproduction of the current still image is

25 stopped, and the predetermined still image is reproduced, during which the audio data
is seamlessly reproduced. This type of still image reproduction may include a digital
photo album in which still images, such as photographs, are sequentially displayed with

background music.

In order to realize a browsable slide show, a system time clock (STC) counter
30  value for audio data should keep increasing independently of the STC counter value for

still image data, as shown in FIG. 7.
10



20 the default duration time is set to infinity. Thus, all the still inmages
except the first one are reproduced according to user setting. Audio data
attached wo 206wn7st941 | i nages for a browsabl e slide shorCI&R2eprmdirsed
according to the PTS information attached thereto. If a user selects a
reverse play or a forward play for reproduction of a predetermned still

i mge during a browsable slide show, reproduction of the current still
imge is 25 stopped, and the predetermned still image is reproduced,
during whi ch Fh@. &istd blatktdiagiasn stamdessding apnaraiiscdlD thetipsovigeeaof stil |

| mages SreliEAb S BRaTEg apteed g3 AembAriafity € preghrh Ty ih, el ing

musi . th1Fjer etheldbdolld ZSharaliOiNeRRS SinafistehandeodiSt RN g stle@ek
(STC) counter 30 value for audi o data should keep increasing i ndependently

of t he SC covntergi30valub-sudio SEC icbuniendd0dand a si-audiardegeder &707. 10 WO
2004/ 075194 PCT/ KR2004/ 000375 FIG 8 is a block diagramof a decodi ng

t 700 i c i i
obdtmont | of MAIBMEPAE AT Serifh Y kot 6 Ile R 88 halfist et
appar atdgssinitdYCr 30l emdesuRhigibrazaaigiesastiyd Byl isfeaingpions valearof tid €ubauniier 730,
a sub-audi o STC counter 750, and a sub-audi o decoder 770. 5 Minstream data

i s deccodEd aeyntesiidlr i dderefosevavand’ Hie Yade phtha aingiesre ST gateier 736, and
b- aud ' i e Audio STC

Count or FshEl e FLEHeks Blo LR o1 (8 -G IR BubBF LERGMELC oer 730

is updaiadess reptodactiot obfheesitb-ahdiovktaés gharBhealibveudhenSTGamaitas a750

so that seanl ess reproduction_gf the S(§5ub- aad{a&adata i S guaranteed even
wheld a 'g¥ersedipr ef 8 larwardiRige pE e manstea #8@ar d pl ay of the mainstream
data. The mainstreamdata is input into the mai nstream decoder 710, and the

sub- audi 0 dat arHeSmbafHateahhb8tat i8 gnsitinRUA I aReREsM dddddel!Te 0MBhAShE €am dat a
is encoded data, such as a JPEG encoded data stream or an MPEG encoded

data stuteaundioldata ireinpat inde temsublaudia decodevPZe. eddedvainsicansdateam stil |
i mages nmay be di spl ayed a _screen using only | fr t he
conveni %rﬁ%l)gégf&agapgéc%\aﬁlgM,F%I%-qngoggggﬁgadsﬁ%amhog At &@:{e‘}?}? '%‘%@@%f’ rqrg%

stream. [f the mainstream data is an MPEG-encoded data stream, still images may be

15 displayed on a screen using only intra frames.

For the convenience of explanation, it is assumed in the present embodiment
that the mainstream data input into the mainstream decoder 710 is a JPEG-encoded

data stream.

The sub-audio data input into the sub-audio decoder 770 is audio data, which
20 is attached to the mainstream data so that it can be reproduced together with the

mainstream data.

According to an aspect of the present invention, mainstream data and the
sub-audio 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
11



that the mainstream data input into the nmainstream decoder 710 is a

JPEG encoded data stream The sub-audio data input into the sub-audio
decoder WO oe/@eHo data, which 20 is attached to thePoaikROO&@NIEat a so
that it can be reproduced together with the mainstreamdata. According to
an aspect of the present invention, mainstreamdata and the sub-audio data
are recorded on a data storage nedium (not shown), such as a DVD, as

separate files. 25 If a mainstream data packet is input into a buffer (not
shown) RiGsdaAl the still imageshaveddiifersmt §dEosrguences HCh @ yalugs Qdpwifreme

mai nstrgam STC _cou 730, i initialized to the sane val ue as a program
cl ock rtﬁ?ép@ﬁgté%ragjé&gmger?@q he i nput mainstream data packet. Since the
mai nstream data is a JPEG encoded data stream still inages of the

mai nst r eam datpg dexcribayd ebdivef gieanbindGBanateesder THOsdeasleshtharinput it WO
2004/ 075194 PCT/ KR2004/ 000375 FIG 10A, the still i es have different
STC seduastsapnpaskesdata /by (eferrng toan B a'?ﬁ@r??ﬁ?j‘ﬁgggéﬁ%nﬁ@s%%ﬁt% C730.
As @sc&&ﬁqz&@ve, t he mai nstream decoder 710 decodes the input

mai nst ream packet data by referring to an STC val ue provided by the

mai nstream STC 5 counter 730. According to an aspect of the present

i nvention, théorardisg teamaSpectaithegqresatBinvgdiont 8% atairstfearyuelic goorite0

Khz or 27 Whz. The operation e suyh-gudi o STC counter 750 is simlar to
t hat ofé%%perﬁé@%@tﬁﬁﬁﬁw‘ﬁ@ 8@%@? Of%, ﬁlﬁﬁd the operation of the sub-audio
decoder 770 is to simlar to that of the mainstream decoder 710. If a

sub-audi o dat aRAGKShtiGS of tHeléub-BLiioeS POfdoRhtdrTEO ishomnar ioxshebf 8@ i n the
sub- audi o decoder 770, an output value of the sub-audio STC counter 750 is

i ni tialhaingtream SHE caumter&3Qangkthg gresgiiemptinecub-apdioedr@depcry ival ue of

itES]L?it ng%u'%‘jléﬁgi_@‘%gigﬁﬂﬁ%téﬁtsg'%§5$3903§erm%'SUb_ audi o decoder 770 decodes the

If a sub-audio data packet is input into a buffer (not shown) installed in the
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 processor 920, a
controller éBO, 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.

12



referring to an STC val ue provided by the sub-audio STC counter 750.
According to an aspect of the present invention, the sub-audio STC counter
750 oper awe=xoat07a1%r equency of 90 Khz or 27 Mhz. FI G 9PCI/KR2D40mK37di agr am
of a reproduci ng apparatus 900, which includes a 20 decodi ng apparat us
according to an enbodi nent of the present invention. Referring to FIG 9,
the reproduci ng apparatus 900 conprises a nediumdriver 901, a nainstream
buffer 902, a_sub-audio buffer 903, a system decoder 910, a graphic
processor 920.The medium eriver 99Beadspackehdats yithzn, arfival thye siampéfoder 910

004, ' Feer B antm AR Sistaed Hhdimadd, “TdnfERl ity LRREOOTRRRERNL 1

count erm@Peireantpiciaidiata, desladingtstil émage tata aodha nisinslréaml mxter 9928%ndl2 WO
2004/ 075194 PCT/ KR2004/ 000375 The nedium driver 901 reads packet data with
an arr i ensmithauedde datady the sHbrdia Rt ¥P3.r om a data storage medi um

800. The nediumdriver 901 transmits nainstream packet data, including
stild image d i r ( 146 -?eéfﬁio
dataSI to the S%I%aW%%o&%%ﬂ?ag%é. g aﬂgﬁ(ﬁéyﬁ%ﬁzﬂgﬂagaéc%mﬁ QStQE t he
sub- audstoratsmt mediuen $00rasdseéparbtesdatatiites. s tArcagdingediamer@bodiaxdepdnat e dat a
files. According to ap, enbodi nent, of the resent. in ion, data i.s stored
i the HZESNSIPALEN. R (rBoD FPRidRR SBae Mredumddiiariieg ShReeHion || be
descri baf;dtired WEAdEIviIIASE BbsciRideih-grdh@r aBtIShfgam depacketi zer 904 receives
the mai nstream packet data from ZITo the nainstream buffer 902, depacketizes

the received nai nstream packet data, and transnmts the depacketized data
to the demul tifHexeingeam Trpadiaizaudps rergiuesk the mensteam gacekatdate frogn

rer o 11156 o RO i s BolRei bl e s BHh dekREO e alfni e
906 angahdthis Heetiépuckdiiged dbey BthealenditipleRedo0®. eanb sab-dutho paphetatizer
Thereafter, the 1s sub-audi o depacketizer 907 outputs depacketized data,

f r om whP@hdatesmingormard@nimabich aekeisasartaberutpst ionBesiub-aueip slegeestier
770. Thezsul; AYdiR AL GroRHEtEferd% PIOY bASAaLd By ATE sUBIRIFIEE VA UtRet S0é he

and interpreting ATS information attached to each of the packets. Thereafter, the
15 sub-audio depacketizer 907 outputs depacketized data, from which ATS information has

been separated, to the sub-audio decoder 770.

The sub-audio ATC counter 906 provides the ATC reference value fo 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

demultipiexed mainstream data to the mainstream decoder 710.

13



sub- audi o depacketizer 907 so that the sub-audi o depacketizer 907 can
determ ne the order, in which the packets are to be transmtted to the
sub- audi owdeoodes19470 based 20 on the ATC reference valPC@#/KR2043008%5 wor ds,
t he sub-audi o ATC counter 906 is initialized to a predeterm ned val ue,
which is equal to an ATS value attached to first packet data input into

t he sub-audi o depacketizer 907, and the sub-audi o ATC counter 906

gradual ly increases its output value fromthe predeterm ned val ue. \Wen the
out put val ue Ehetqﬁ?@t@ﬂblﬁ9&@100%&@%@0@@@%9@@ armmtes%@stw&a'whme attached

Sub- audre oAt BcARtars Bls S B rorlpuc et B b SR KEke e meddundd
packet dheanerHogy gswééemé@w irfdO®natRaid pla@wsnmaﬂnﬁ@ﬁdrﬁwm&ahﬁe bié%bydl) ng

decoding tine stanp (DTS) information and presentation time stamp (PT
i nf or me ipgAitigna! @é@mattqmereadémmtth HatecsforgeanBediamads: fromotheneontuiliest r eam

contr ol 20 U REaREnTap 1h ‘*5@%9%@’ 8, SRRt S B ot s

900 canjesepbed ircgreditdradestbidiater.i n the data storage nedi um 800. The nenory
950 receives clip information and play list information, which are pieces

of additional _infornmation read fromthe data storage rredl um 800, fromthe
controller 5 538% it 3R 188 'Hll‘férart%c,sggléﬂqléﬁﬂcﬁsr Wihbgh%'ﬁ edaled deregingissil

i nf or mgt,hy 81da‘f‘é1§[?§:a‘ﬂfdlcl) 488 séj i Céﬁgml il edé‘i%%nodfﬁte d.ldlé) %tafé ﬁllﬂ)gs 10A and

10B il lustrate sequences, are or deco I'mage data
and audeprodat:ads‘smatmaWSBble sﬂrdeléhongendat a\/lajrmlsmetta‘lcmllglllélejaﬂa isan be

d d lid h fi I FI G
| SR °F Sfdirat Wi PR ST brsdyiesreS kol aee dsernse e silfivede aeteoantly
still imegeod¥ a.didgldm lﬁhg%rath&ﬁmsséq@néséawmch'#éuséalfaﬂd%ﬁgguswes

whi ch are used for decoding audio data. Referring to
pl ural idaya.of still inages are contained in a single still inmmge data file.
Each of the still images is encoded so that a PCR or PTS value of 15 each

of the still a hic dat,a or, .subt.itle data
may be added F%?egrgﬁﬁﬁg? ?hié’gt?ﬁllﬂ?lﬁ’ﬁ gtllggnffxgl §are contained in a single stlﬂ
image data file. Each of the still images is encoded so that a PCR or PTS value of

15 each of the 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 sublitle 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



the graphic data or the subtitle data can be reproduced together with each

of the still 1inmages. The graphic data or the subtitle data has a PTS val ue
t hat keepwoiznewwwasisng over tine. For exanple, graphic @®aeTaR20U0037S
ani mati on, may be displayed on a still 20 image with notion, or subtitle

data, such as subtitles, may be output variably over time. Therefore, an
initial value of encoding tine information included in data regardi ng each
of the still inmages may be set to 0. However, the ending tinme of the data
regardi ng eadccofdingto anidspechaigbe praserdtintantiost witial vatl asrofaalstilhioeageThe

e cor didiPhig dat oiubite o Med sl sBbimalf, Sk il it ol &8 MAbhed
to eaCfbé@ﬁnﬁih}%&?édrbdh@Mﬁéf th%?s%lﬁ%@éft{é@a refbedles SoPRher PU sAlf intdie

mai nst ream STC counter 730 or sub- audi o STC counter 750, controls a
decodi ritpta fits thei il islagertatads losatashanddboe &1 C_Begusnce lifegendratastiias e@eboder

packer SHITRHET A T ReHHel R tifEgaty sl furdS alih PR L INLE SR docoqer
770.  14nMAna064/0A RS IAPEEHIKRAR0Y P03TEqudeetsdien $til inmgasRasts aed.he

present invention, initial values of a still image, graphic data, or
subtitle data that constitute still inage data are_all set to "0" at the
very begi nni Agidig datgpngy e tmannetbe aached jo ¢artyeliimage dalgdpdtess of
where i i i at i i; L ta s A nd t hus
ST sedlueléd I asiBOSnal” b e Godent il irlack A8 /AR R dob Bhathod T
each stthetetd nthgeaudiid datanistgrefestiblylrecoraigd idanaaudid éle withhfadP GRtsoothadbant he

begi nni f STC f till 1 ta i Audi
Corih meghaTR o iR oKesbavbit FIOTIHE S R RS iRy 1 ¢
a sli dq@ﬁ%ekfbg&gg@%%% sthubhce BBEe dalanvth audio data attached

t hereto, e audi o is preferably recorded in an audio file with a PCR
so that an lo STC val ue can gradually increase. As shown in FIG 10B, the
sub- audi o STCAxnsordieg to 2B@sgenteliheproneyt inventoncstkjnese dagTMaedingrice.

Accor di Ko spect _of the present in I Ll b mage :
i ncl udﬂ@ra@%’ g{ﬂﬁdﬁlwsp?é%Stqﬁ"igsiars?&g@g?rcﬁﬁgbﬁ?ﬁ“%‘i ?o%léd Te _o?(%ﬁ@muni t .
cal | ed Rcofdihd strubtdr@fdbirhaion cAlRGOERH MPorsidtieet I itddhear twaddcprolipal 1@ “clip
information' 1s attached to each clip. dip _ o _
15 information for a still image includes sequence information, which is a set of pieces of
information on an STC sequence STC_sequence, corresponding to the still image.
The sequence information includes a starting point of the STC sequence
STC sequence, the presentation start time (PST), and the presentation end time

(PET).

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 stillimage. 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



15 information for a still inmage includes sequence information, which is a
set of pieces of information on an STC sequence STC sequence,

corr espormiDregodrcostohe still image. The sequence i nf or maPCOKR20e4/W00ES a
starting point of the STC sequence STC sequence, the presentation start
time (PST), and the presentation end time (PET). 20 As descri bed above,
the PST can be determ ned in advance. For exanple, the PST can be set to a
very small value, such as 0 or 1/30 sec. The PST of a still image is

pr ef er admyygiclate st anenizar corieEvabld urderfgivérecisturnstanoag ée.g T APEF A imsent s

t he end L.runni ng, tj me of aphic data or subtitle data associated with

t he str$£ itr“rﬁﬁréaseggﬁt'é?n BgPNEeRanpl e, in a case where still imge data

i ncludes invariable data, which is 25 attached to a still image so that it

can be out put A&%rhgrto\érntébpreﬁ?oﬁﬂq@dreseﬁeﬁveﬁmﬁr %Eaam.st rﬁrs'éddrrrd‘rﬁa@e

data can be set to the same value as the duration of one'frane ina
t he ot hieformation refatedéo e tdprodunjionddtséll imepedesa, \mrrchaﬂ@remoductwch as

btitl i ab t t 10 f I h t he PET of
he st 1 Ta0uehEE e dlafatt thhe Ol dRe IR IR e Rlar S Bttty ShrdciemRaLT o
the durgs,ehdothenll |ﬁfa@@ﬁjdtﬁ?@@pr&dhdé@ebﬁfeféfrﬁr@etattheg)‘r’é%ﬂﬁs!t‘?écorﬁaé drEthel S
set to infi nity. For exa the PET can be séet to 15 WO 2004/ 075194

PCT/ KRM&/&D@@S?B“G@HW gPeat est number concei vabl e under given
circunstances (e.g., OXFFFFFFFF in a 32-bit represent ation manner).

According to V4 PLiaY;-kd ;
addi ti onal QP"(&) ?ﬁ%trrr&%(%}t'g‘? rﬁéﬁ&%b&ew |Igsrt1 J(;)I?)yrgtdlrﬁ‘fanpméggg @rg
such as mereangtthEtG an, thesplaydistiacluiedef puldlity ef)pleglwtem@n Absguence further
recorded on the dat a stora e nmedium 800, and the still imge data is

r eproodu%"élenﬁ)'; ? Qf'%?"r‘tb’r?ﬁ pﬂ%/ SMas ﬁPH?SW"ﬁS fosab PEASY fenrepieduGing thesplywalfe of
ot or et o g s SRR ol BrpRtolioRpBRTH & oft ffays | £adl of
pl ural ithg pdtﬁra;htyagf plaemh%%wmmlemamrn@mlopl emrah aSy of play itens
corresp an. order for re ura of play itens, and
each of8(‘1ﬁ’1j fﬁfmaé'Pm legnapieale Oe%ﬁt—darli\gg@}li% HY—&W?'I i mage. Each of
the plurality of play itens has various pieces of i nformati on, such as
The Clip_Information_file_name indicates a file name of clip information, i.e.,

15 additional information on a structure of a clip file, in which a still image designated by
each of the play items is recorded. The ref to STC id is identification information that
specifies STC_sequence in the clip file. As described above, a plurality of still images
are recorded in one clip in a predetermined order, and thus a serial number of each of
the plurality of still images can be used as an identification number for each of the

20 plurality of still images.

The IN_time indicates a predetermined moment of time between the
presentation_start_time and the presentation_end_time of the S}FC_sequence.
According to an aspect of the present invention, the IN_time and the
presentation_start_time of a still image are set to the same value. [f 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
16



Cip_Information_file_name, ref to _STC.id, INtinme, and Qut tine. The
Cip_Information file nanme indicates a file nane of clip information, i.e.,
15 addit iwoaboderfamati on on a structure of a clip fil ePCrKRAbOIISSE | |

i mge designated by each of the play itens is recorded. The ref to _STC.id
is identification information that specifies STC sequence in the clip
file. As described above, a plurality of still imges are recorded in one
clipin a predeterm ned order, and thus a serial nunber of each of the

pl ur al igrgseftaion | énd_ringes o chse uwhed: e @ot ithenis piieabithe nunber for each

of the 20 pluralit f still imges. The | N ti i ndi cates a predeterm ned
morent ESENAROBNGLIMaRNY BRELBA BNSrbeliaep-The REessMiatpn Start_time ang

pr esentiat.i9n- -Afi ; Ay, di he
Pt caont it o Bofosp i Riaf e R prodiceet o st SAReRIm e 4
i mge dhe presertintdndionamspecibile regdrdingethstlin] imereagkethleaGu Sinteeisrapplicable

MPEG- ded jnto. i i d d code, the IN - ti
and > ¢ 1o sk oBbh il TaeectaiA it AlRe Grlon et iR bEtA HpE M 4B HEF BRI ( he sane
nonent of tinme. The Qut tinme could also be any nonment of tinme between the

present at i on- AcAbkdifd B an 2P cBf SEBBIRESSNT-IAVEHtionTeh L Bbd e meHiongguence but
should be set to a larger value than that of the IN tinme. The Qut tinme is

pr ef er aldriabast are/ernesetuespacialy when e pregsnéation sndo imsnindidates aMowever ,

or esont D rERP T Tt Ih el s Rl APl fHha b1 i pRaE S Bpl= "

pr esentiafinign Nkl iniye M Pedap@duted i aiffigeorital e mdshe diffesantatduin_st art
time and the Qut-time of a correspondi n&F play itemis reproduced. The
pr edentreprasbigting moments: ofdinpe eaepown it fit%.okd, bysilewing pach péthe diffetenithe

In-ti t L i L '_gt’@@-ngagi but
al so g&'?@ﬁeiﬁﬁ% %&eaéa@‘baﬁﬁ@ﬁé‘? gcﬁ\l?gmro@gé?arcgﬁlggﬁ é%tctgﬁ%iolrﬁéﬁ 0 g'n e(E)lect
of the THeSrmttimaVikatthempresdistatibo vendrtinieé, @aache vetrtodhfieity, ar ehichroases éfeul
especi al I%f_whe,n the presentation-end-tinme indicates, a infinite nonent of
time. 1QUGLIMS isBPERSeniqd PR AR eRias NEMBeT SONFRIVARRYENG AN t o
infinit id | A NinBBe'ER yg LBindl difishelk RidYyith mes at
di ffereé{ngtCu ot au éts'l dr(%gfﬁgglgbwi gﬁ C%Dréfe%;ts ofdut l|n%e as ghodvf\ah irlltqﬂlFI G 12, by
al | owi ngpeatiiction tinhe sl tbfisfimity, 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
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 (CPI).

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
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play itenms to have a value required for controlling actual output time of
the still inmage. The Qut tinme, |ike the presentation-end-tinme, can be set
to i nfiniwg2004078tsch case, the Qut tine is represent e@CHKRROV0003T

great est nunber concei vabl e under given circunstances. Accordingly, in the
case of reproducing still inmage data with 15 reproduction tine set to
infinity, if a user inputs a conmand regardi ng a reproduction operation
node, such as a reverse play or forward play, reproduction of a current

still  JodR@fcEih B sreaBreminatNdip. heThia stlitture bfitaeSdesérasinteycdhaisusry s
reproduced. FIG 13 illustrates a play list including sub-play itens.

Ref er r idirgctly appted i@motignpietyre dat. i ncl udes Pl ayl tenl, Playlten?, and
SubPl ayltem . The In-tinme of 20 SubPlayltem is the same as the In-tine of

e e R e AR RS e

Pl ayl ten. FI 1 ructure of clip tron,

speci f i@Bl inBridesrarcERT mapofvhich iscaaiditiongl infotmatioreon aa eritiyppoihef &1 i p

i nformation includes Sequencel nfo and g%gr acteristi oi nt i nfornmation
(CPP) | Rrsdgieamingst giin. udrar @i, 1BhMPES enepdngneibotePREAHPGNG 14,

Ref erri:ng; : I : Stukdf off ! whi ch
i car DR Rl Reging B R s e e Bt
clip, tdfah@pseserdinvdriiion, howsesrt abclostilbiraage tateeiisedinteadnees an entry point if -

presentation-end-tinme of each of th 1C.sequences Jin the predetermn ned
El . e St AR GhralaPe 254 FIRE G S35 POATB e ROBHeRILCR €048 o
2004/ 075194 PCT/ KR2004/ 000375 sequences in the predetermned clip. This

structure of t SeaHRMPGAREINEES G nahS of kehtrydbbRE! WiicARRUCatSs! the HUNISET of
picture data. FIG 7T6 illustrates an"exanpl'e of the CPl_of FIG 14.

Ref &r r i engryt poirtsan the predeterraipiedi dlipl atdsheyfositiomand g iEhS ivalugdel eadmal

i nfor ion.on an, enty o] pr edet er.m l.i E . In an
VPEG ereaaiy ransaR s aReldtbybeh el RS isuiinRos dlia tR Postior g
that i szngrdeiSami@of an reatrFip@imro@rrebpoa@t@mmpbsitioﬁ drldethpr esent

i nvention, however, each still image data itself becones an entry E%;nt i f

each stpreseniatiga_siartatims, resiiecHvelY.aef aroneEending §T6§ %@W@@néoéh% Udhce
end Coqﬁqt :J&%sggwpldww&qﬁ?hé PEs O UMAREioRHictMeP Q5 the iRt s hO&BhPRort he

nunber
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 controller 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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io entry points in the predetermned clip, and the Position and the PTS
val ue of each of the entry points in the predetermned clip. In the case
of still woegey/atsa, the Position and the PTS val ue of Pam/KR2e400pIvisnt
correspond to the Position and the presentation-start-tinme, respectively,
of a correspondi ng STC sequence, so the CPl is not necessary. However, in
the case of notion picture data, the CPl is necessary for 15 random
searches. In the reproduci ng apparatus shown in FIG 9, the nediumdriver

901 reads cl TReipiesémBhi&tichshrob@yedlizet dsnd oomputarrehtablet duzledatites bar age
nmedi um 800 and transmts themto the controller 930. Then, the controller

930 t erpenrapitey-readatie reeerding medium.or hi2@ cOMPARI- ﬁeﬁéaplear@Cprcﬂmg MmAdidMat i on
th t 950 f
| or it ReS AT Bs H FaFSih i o PheRO b BEARCORERS WEHIRIRGL 70 7 ) 4y

i tem i RbAipRsE-AIEd BN iy, ZR8hRises ROMS a IRKM| a@3D-®RORN atrhagmétitytapet ns.
The controller 930 | ocates a desired still inmage and a correspandin audlo

filé Hippprrigh angntisal datacstpipgenfBe Pataroar \é{ﬁuer(%@dsd%tﬁém@ém'?%an qrpugh ’
5 S
e a0f RGPS BEP BNt AU reboidh fidef R dlpitthedBler £5 S

st or ed giuvatityeofssdmputdr sydtehisatorP@dtediioesne ahethst inl & nlenmgét thawvhichrehsehe
audi o data are input into the system decoder ?ng ce it i,nclud t he
sub- audioftEr-ERAHADES Codes can e Sigreddmand B&eH @O'E‘a eLORYUEE f?ﬁq%il& oduce

t he au everse play is perforned in the
m ddl qugo'%ﬂﬁ@\%?a \gﬁgl%l engrﬁggvéquaﬁgsegonse topa %o coﬁrrand i ssued by a
user. 18 WD 2004/ 075194 PCT/ KR2004/ 000375 The present invention can be
realloi zed as a conputer-readable code witten on a conputer-readabl e

r ecor dijRgusidi ApplicHitgonput er - r eadabl e recordi ng nmedi um includes all

ki nds of recordi ng devices on which data can be witten in a

conput er - r eadag) @eémﬁearabowcac@ﬁdm gROhe drédvt ive@BoROMlis pog@ugleetbl c tape,
a 5 floppy disk, an optical dat a stora e, and a carrier wave (e.g., data

t r ansni mndasslmwew@ducewbraucb@ dety eVafh\é/h@BW@rﬁﬂ%ﬁﬁéﬁpwa@&fﬂ@wﬁ@eﬁedl um
can be q‘?i%l’{a rp\kg:p | %?P%\(Rﬂﬁéﬁécage'%agé JSETRHA Bhe SYBLRIR GoANaE St o one

anot herP
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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conput er -r eadabl e codes can be stored in and executed fromthe
conputer-readable recording nediumin a decentralized nmanner. 10

| ndust ri awoRppli76ebi | ity As descri bed above, accordi ng POTIKRROpY@83mSt
invention, it is possible to seam essly reproduce sub-audi o data even when
a user selects a forward or reverse Wgtn the m ddl e of reproducing
still inmage data with the sub-audio tached 15 thereto in a browsabl e
slide show. Although a few enbodi nents of the present invention have been
shown and described, it would be appreciated by those skilled in the art

t hat changesl.may Aédenadiag apparaius fenpodiditgha biwwhable dsidpaahow gheé decodihg
principles apnd spirit. of the invention, the scope of which is defined by
the cl a"f‘%arﬁﬂlf ‘Ecﬁ'@ﬁ”ﬂs’%%ui val ents. 19 WD 2004/ 075194 PCT/ KR2004/ 000375

CLAISMS 1. A geqnféthshraRiRababe o Hetods mdititran pher¥s@be slide show, the
decodi ng apparatus conprising: 5 a mainstream decoder, to decode

mai nst r eam paéketaudin decodersighdesndiessiheaigdierpacket dal@pde sub- audi o packet

data; a main temtli c Kk n t rovi de g systemtine
cl ock seque%&aqﬁﬂ}%%ﬁ@gﬁe%ﬂ@et ‘%1@%8@8@?%135 {pir?%adcg‘a %W?ge"ﬂglnﬁ%dﬂ&g]m packet
dat a bysddiencaBiliich ceatbldaredeodingdind ofitHiaidieans patren ddta®yaheck
counter, to provide a systemtine clock sequence which controls$ the

decodi ngainsteast deerdeyuBd@dudi o packet data by the sub-audio decoder. 2.

The, decodi : ‘ ‘ . (18] 15
contdh ses. | agIDHRY Byt A Mok SR b RS RGP IRRETEK oSl
decodi nghiehpan&blssthefdedoding #mewieheisobiduelics paclai diata pgthesubaiudio conpri ses

audi o data attached to the imge data. 20 4. The decodl ng appar at us of
cl ai m 39€qq¢& her conpri si ng:

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 fo the image data.

20 4, The decoding apparatus of claim 3, further comprising:
a mainstream buffer {o 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.

20



a mainstream buffer to store the inage data; and a sub-audio buffer to
store the audi o data, wherein the apparatus can seanl essly reproduce the
audi o datwownewn7ai9iorward or reverse play is sel ected @amiKRpo04m®oIMSOWsabl e
slide show. 25 5. The decodi ng apparatus of claim 2, wherein the nmainstream
systemtime clock counter provides a systemtine clock sequence to the

mai nst r eam decoddhefdecodémhpparatis dfidaingédwharaimanritput ofdhmmpaioriseadat a.

i nt PURAIM G56aApk PRGVer opdeaiiant of an bR B8 sOlEA Ko BholhF ime

pr edet ?fd&%n‘féf erence value specified in the mainstream packet data. 20
WO 2004/ 075194 PCT/ KR2004/ 000375 7. The decodi ng apparatus of claiml1,
wherein an output of the mainstream systemtine clock counter is

i nd d f f the - i : _ _
A GEr e stor Sge nbviartbredeshaSuib ) SR MRl e Bagfe eia efiddhe™ © ©
sub- audi,p-fafik phcRat dath %o Be direade byliiedeeodrgasipruatpnEadits 1 ofvheten thel,

wherein the data storage nediumconprises: a plurality of clips, including
i mge datastosage mediudtcompiisasdi ng i nformati on on reproduction of each of

the plurality of cli 0 LRI rmation, including information

speci fyi ng gy%ly[:eﬂ@{ Bf@ip&' @é@(ﬂﬁ%ﬁ%%ﬁ%d% 'urality of clips and information
on a systemd plap list, asduging isoaaatidn eaebpiotagtionaf aach 8f tHehpludaiity of tiipsage
medi um of claim 8, wherein the play list conprises a 15 plurality of play

itdfs, &We plurality of play items having a sequence that corresponds to
an order forolifv‘?ﬁg?ﬂ\%ﬁbﬂ,%&l%i lincﬁHa%i}SncﬁfpeEifﬁﬁg'atﬁfﬁ?ctlljr%oof J Saha storage
medi um of clalm9, erein each of the plurality of play 1tens conprises
at | eaglluraiiy ffclip8@nal ihfdrmatianenod sgdtem iimemlouk sexuenakiafleacbrireigesiata.
information on a structure of the
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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plurality of clips; a systemtime clock reference which contains
information that specifies the systemtinme clock sequence of the plurality
of clips;weroean75iome whi ch i ndicates a predetern ned ti PETHR0E0003T75
presentation start 25 time and a presentation end tinme of the systemtine
cl ock sequence at which the inmage data of the corresponding clip is to be
reproduced; Hhd athedata storagehinediumof claires! 1a wheseiottbe i g andrtheaduinhi ch

t he reproduction of. e dat a of ghe corresponding clip is to end. 30

the ima
11. TheBaEke 456¢ dith WQﬁPGM‘gWec'F}ﬂ%dﬁ wherein the out time is set to the
sane value as the presentation end tinme. 21 WD 2004/ 075194
PCT/ KR2004/ 000375 12. The data storage mediumof claim 11, wherein the in
time and theldut The detaasteragseediur ofrslairo, piharaeindthierddigdnipamation3. The
data storage nediumof claim8, wherein the clip information 5 conprises:
sequ.?enc‘?&*orf1 P¥t°vati on whi ch includes a nunber of systemtinme clock sequences

in a predet eédquw@e%ﬂohmaﬁoﬁ%‘iiéﬂ pitludesi ndinedke ofisysieat ife cdckegsjuepicet he
systemtine clock sequences in the predeterm ned clip, a presentation

start tinfepsdetererined clipea pegifoe fe indikate pderatizyoberes of the susteindiee er ni ned
clip, a [ ' f 410 : Y/ [ k
sequenc@gc?ﬁgéﬁ%%%ﬁsghéﬁ% P ﬁ?cﬁeetétlrﬁﬁag;Cllgh%%?%%ggéatgrgﬁaztttﬁﬁgp@é}e'ﬁl?ﬁ io(r{inll fgéf mat i on

whi ch i sigherden@clock seapenvdd fhthienerbdediesmirienf diprahdenprsseatationbetd thiheesft ry
points of the predetermned clip, the position of a systemtine clock
seqifenceadupibspystamdmaclogkisearentrs i8,18e predetpEmtieddins8ddences in the
predet erm ne Lyt . gt | i f of stem
e o ook dabrisfitBof MBRARGN WRAIh Ak A gl i Y e P hod
for prowfaimegioa dir awsaliber oflenty Ehioe,of tinee preeladelinniged ralip hihed amiton of ag:

generating a syst time clock sequence, for maipstream packe ata to
Qont r ol SYSHRI RS GES Ryl REOB PSP gL SePl BT ae R TEling clock SetueRces
in the predetermined clip, and a presentation start time of each of the system time clock

15 sequences in the predetermined clip.

14.  Adecoding method 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.

15.  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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decodi ng the mai nstream packet data according to the systemtinme clock
sequence for the nmainstream packet data; generating a systemtinme clock
sequence wonosubseudi o packet datato control the decodiPeg/KR2e/@H375he
sub-audi o packet data; and 25 decodi ng the sub-audi o packet data according

to the systemti clock sequence for the_ syb-audi o. packet data. 15. The
decodi ng netl{od ﬁ*%ﬁi%ﬁqwmmc&mq?@fﬁ'atrﬂé%nafrﬂﬁwc@mﬁf et data conprises

i mage data %@Oﬁﬁﬁﬁq&%ﬁégﬁawa%g[ﬁ@ﬁm Buiedr d§gshow. 30 16. The decodi ng

met hod of clal the su udi o packet data conprises audio data
att ached t o stdring thegaudiatdata R2a Wib 20040 bafar94 PCT/ KR2004/ 000375 17. The

decodi d of clai 6, f h i sing. i he i d [

a. ol notr caMIIFRLE S Ol G RSO 6 UGt e LUl O e Doy

whetei ELSEQ%C &S’rirggaf 5,@,@@&@ ﬁ%é’ndv@pr oduced when a forward or reverse
u e

pl ay I's selecte rong t rowsabl'e slide show. 18. The decoding
nmet hod of claim 14, wherein the generating a systemtine clock sequence

f i nst ket dat. i i tem.t | l,ock..
sequence f or(thach THREROGAG FIHHBCE PhoEHE. (e el F1BRE PREREAIIgt SY5(601 HB® The
decodi RepdredREneE f6t #iaﬁﬂsll‘barﬁ"ﬂgéﬁétmét@%oﬁﬁjﬁ@égbbﬂ@ra%ir@yéta?éﬂeh"i fifhe Go&Ck

sequence for nmai nstream packet data conprises determning an initial value

of t hsegyeneenfereachcimage iselydedde the maimMrasm peckeldatpacket dat abased on a
pr elcget erm ned reference val ue specified in the mainstream packet data. 15
20."The decodi ng nmet hod of claim 14, wherein the systemtine clock

sequence forig he Trd 86¢dcR RE& O drird 14s whedeinand ephepdtidd® sgyteiretimil e
cl ock sequence for the sub-audi o packet data. . o
clock sequence for mainstream packet data comprises determining an initial value of
the system time clock sequence for the mainstream packet databased on a
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. A data storage medium to store the mainstream packet data and the
sub-audio packet data fo 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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20 21. A data storage nediumto store the mainstream packet data and the
sub- audi o packet data to be decoded by the decodi ng nethod of claim 14, the
data st owegeowadioam conprising: a plurality of clips, POEIKRMOWNDITAGE
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

ot um of ol m 20 dAtsr Sprea@og ' Bf REMTEE s RhEn g el BuEk Gy e 2a”
the pregprbddson end tine. 23. The data storage medium of claim 22, wherein

the in time and the out tine are used with notion picture imge data. 23
WO 2004/ 075 S841UBgTe liromation edieh ingldesigenyabar ot sysdga tirsaiclpaksteaeacas 21,

Wherein tha alip i Fee AEGS . ; .
neruodd raekdnified B4 ABsiR B ridtEte SOGRRRES: eSO TR JRIMIRR
clip, alpssédundes infité pasdsterminedidipna pfesemtdtion’ stalteinsy of eaci iofithe ¢l ock

sequences in the @lredeterm ned clip, a presentation start tine of each of
the sysystamtime clock seqdeqoes tebeiredplenpnedes ®r andedprreseptatighend time of
present at .0 | - f ; i . .S ences in the
pr edet eeraéndlhn@c}ﬁgﬁy%?é@r,ﬁlﬁsecﬁ@?g%tegkl?@%%clﬁﬁ@%E’F%qéggﬁpﬁn‘lgtaicdgﬁ’ ﬁ/ﬂaljlch i ncl udes an
EP map, whi atharactevidéis poind infofratioat whithdnclades ahdiP edape vihiigh pwiludes of t he

predetermned clip, th osition of a_ systemtine clqock, sequence
S or Res pBIRIMRGOD Srba o MEr At ety Robis Of 18 BIeSieSuGER SUB<tnS) RPSI D of a
predet ef ke qings | & @8RBESSAIRG B 8Ath bi e &fst&RAME bIddRSetYRhess
time cﬁgﬁé}ﬁgﬁ%gﬁgg?&ﬁHépﬁe pred@%erw ned clip. 1 S25. A dat a ste(??bage
medi uminttoe predetetainedt diphand eppredeantation start imevafasoh ofdhe destemotime ¢lecklat a
st orage nedi um coqpri sqi#g: a gl u[.al ity of clips, including inage data; a
pl ay Ii%etqu%nﬁéﬁﬂa%pf FHIPPAG RN reproduction of each of the plurality
of clips,
15 25. A data storage medium, to store data fo 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
20 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
25 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
30  information on actual reproduction start time and actual reproduction ending time of

each image.
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and 20 clip information, including information specifying a structure of
each of the plurality of clips and information on a systemtine clock
sequence Wb 2e@aiT5iMage. 26. The data storage nedi um of @EICAIKR286L000478r ei n
information on the system tine clock sequence of each image conprises

pi eces of information on a |ocation of 25 ch.im in each of the
plurality of28l i gdesirtarstpioggupesiym Q{ clam §§ Wﬁﬁée'gﬁlap reRIBAHANRY ?6&'“Sndi ng
time of; i £ dat.a storage nmedi um of claim 25, wherein the
pl ay | it'ﬁgégﬁ%ﬁg@%g%% ‘T’o%ggérlﬂjﬁ@ of play itens, and each of the plurality
of play itens includes pieces of 30 information on actual reproduction
start tinme and actual reproduction endi n&lﬁtgi me of ~each inmm

. 24 WD
2004/ 075194 29T/ KreQDRKiRsIe28abIsgeoqTiinGReS LT aYaIg AiPERE enapiing®,
wherei fqekeemrgggggﬁigqg'reeo@i@%ﬂ%e %%dg@ng)fne%@cbma@i@ set to infinity. 29.

A conputer-r recor on which a programenabling a 5
decodi ng netdendrating & spsteadtimehdocieseqliangerfet mainsitggm ipsickegt dajenter cartray a

systemtime clock se nce for mainstream packet data, to control the
decodi ﬁbegﬁﬁ%dﬁgﬂm%gﬁﬁl%mrb%ﬁ%%@f&d{;ﬁ% decodi ng the mai nstream packet
data accor d'd&oamgtﬂﬂé m¥itsEBLA] PEcke: Asla a&%@iﬁ@qsftﬁ@rsyéﬂgen fRigGibsieam packet

data; io generating a systemtine clock sequence for Sub-audi o packet data,
t o contseguenthéordbeodaingtreamepaxtket Hetasub- audi o packet data; and decodi ng

t he sub-audi o packet data accordi to the tem ti | Qc for
he%sub- audiSBTBAERE: 2 aatam S8 eReORst P! SUETbIdPrEied Hira g S TEBIER, o
cl ai m 3fe dekBERGNIhE ST tHERLMSLLER HRKEK Bhtdahd conprises inmage data to be
reproduced in a browsable slide show 31. A corTFuter-readabI e recording

medi um cl ai rdepodingibeciub-audionaskatidaio aceorqiag ke theisY HeRUHPRICREX audi o data
attac hesqaq %n&g For tﬂ%%%bggﬁcﬂo 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;
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32. A decodi ng apparatus for providing a browsable slide show, the decoding
apparatus conprising: a video decoder to decode video data provided to the
appar at usywoaawd4/02w4an audi o decoder to decode audi 0 dat 2qwKrRiod€wosTs t he
apparatus, wherein the audio data is decoded i ndependently of the video
data to seam essly reproduce the audio data during the browsable slide
show when a desodingdthgl \dge@data sewateisefrprravweoaucilﬂ@ga?a deseantessly reppduced.

et hod Berpirs Atk Suaains Rip B SUBRanny AH8TS Brbald RSP cbddst i0s ™
WO 2004459 IRt oReakh L B3RREHLOL00375 decodi ng the video data separately from
the audi o data to seam essly reproduce the audi o data during the browsabl e

slide show when a forward play or a reverse play of the video data is
sel ected. 26
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