; e3e\w r sdt FBuvewT\ v wBWO 2004/ 086396 REPRODUCI NG APPARATUS AND METHOD, AND

RECCR([j)I NG MEDI UM Techni CS| M’mmmm H esent | nven]ti oln relates to ad

r epr oduciw@ 26u3e8¢3@¢ US an m mmore particularly repr oduci ng
appar atus and met hod for repr th&ﬂsﬂg still image data, g%@%@%“@g%%v\sabl e
slide show, *L:o whi ch sub audio data is separately added, and a recording
medi um t her REBROBHOUNSARBARATUS AND: MEEHODY iAND RECORDING MEDIUN' Y

| arge, the picture data needs to be conpressed using tine-space conpression
to be encoded for easy transm ssion. In general, to be recorded on an

i nf or N j ] hgr e nmedium video data:-is conpressed and encoded under the
Mot | onM' ert Goups (MPEG standards, prescribed by both the
I nt ernati on }] Organi.zatign for Standardi zation is (1SO and the

| nt er nat i onaPe@reseHdn@ioNIglates na sepraducine@ ppanbtisersd methed, daida i s

e BRI o MR B ol PRI Rt it e
synchr daiaz sagh tsa broasdblb sidéshalatta ifich aubliaRdfirdatalts Sapsaat, QLRG| S

incorporated into systemnultiplexed data. In this case, standard
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packetaudio data are divided in bitstream packets of predetermined lengths, additional
information such as a header is included in the bitstream packets, and video packets
25 and audio packets are mixed and transmitted using time-sharing techniques.
Therefore, a start of a packet, i.e., a header, includes information indicating whether

the packet is a video packet or an audio packet.

Meanwhile, time information called time stamp is used in synchronization
between audio and video packets according to the MPEG standards.

30 " The time stamp is a type of time management tag that is provided in access
units for a decoding process required for data reproduction. That is, the time stamp
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+Herei.nafter) conventional MPEG encodi ng and decodi ng apparatuses will be
described with reference to FIGS. 2 through 6. FIG 2 illustrates a
convent i gighoddjoBés8€ Chi cal encodi ng apparatus 200 used i EG encodi ng.
Referring to F’IG 2, a video encoder 210 receives and eﬁ% Ooﬁ'f’%ﬁ%ﬂ vi deo
data) and an audi o encoder 220 receives and encodes digital audio data. A
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first p i1 9GePSS NS, program stream (PS). A transport stream

mul ti pl exes 260 nmul ti pl exes the audi o PES packeti zed by the second
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used. ri.bed ahove, the TS is packetized data, audi o
dat a, %%W'PE'“Q?&"&I&P Packet 8ata-er ni ned units so that the data can be
transmtted via a satellite) a cable, or a Local Area Network (LAN). Here,
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signi f yggnt when the packet data is input to a decoder of a reproducing
apparatus. This is because a transmtting side transmts

y

A first packetizer 230 packetizes the encoded video data output from the video
encoder 210 by dividing it in predetermined units and generates Packetized
25  Elementary Streams (PESs). A second packetizer 240 packetizes the encoded

audio data output from the audio encoder 220 by dividing it in predetermined units
and generates PESs.

Encoding time information such as the PTS and the DTS may be incorporated
into the PES. Such encoding time information is used to synchronize the PES with
30 otherdata. In particular, the DTS indicates when an image is decoded and the PTS
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‘WD 2004/ 086396 PCT/ KR2004/ 000693 t he packet data to a receiving side while
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r epf,0d ﬁlti@%‘?&er ecorded packet data) the tinme intervals a g eBacket

data wi ansmtted to the buffer of the decoder are determ ned by the
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arrival_ tinmes 100, 110, 130) and 150, respe
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110) tﬁeé%egﬁilglﬁh[ﬁ@e&&r@ P‘é"tbﬁl%ﬁlsatcanﬂée ysegut tine 130, and the packet
data Dis output at the output tinme 150. FIG 4 illustrates a data
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shown j41 . The recordi ng apparat us
uni t 5'%’%8&9@1&{]5@§am,%@rﬁ%8ﬂepmmm usiag tha Adysehréddug ount er  540.

The diB@ndfdr'i iy 510 reads the packet data including the ATSs and
transmts t%\el\“g(gectgwlbata to the buffer 520.

25 In digital broadcasting, packet data is transmitted at variable time intervals,

The transmitted packet data is input to a buffer of a receiving apparatus having a

decoder, decoded by the decoder, and broadcasted so that a user can view digital

broadcasting. The packet data can be temporarily stored on a recording medium

and reproduced at a desired time. In this case, the variable time intervals at which
30 the packet data was transmitted is significant when the packet data is inputto a

decoder of a reproducing apparatus. This is because a transmitting side transmits
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+The buffer 520 receives the packet data including the ATSs and transmts it

to is the source depacketizer 530. The ATC counter 540 is used when a data
st ream stwoado40863@6r ecordi ng nediumis transmitted to apg@ﬁggg&m(}&gg shown)
at intervals of tinme at which the packet data has first been transmtted

froma A% ide. The ATC count er .540 operates in response to a system
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packet ?'ecwgmg ?;ppazaglsaha\amg thqode54ocqniteﬁ.kel,t£ %hs yadableain@%ir}téﬁ/aﬁi ﬁ% {i ntg val Eet
gener at e ount.er \ e i s renove romthe input packe
Ind L et to Sne birel & lid racoMin.Aoaratiss Ovarions oumeetiawais || he A1
count ert ti ‘ k'l | t smtted to the
sour@ce dre@ggf:?zg’t lﬁgﬁﬁgéﬁgg’gt@ ?f\rivt%rgrlng\%ﬁ? t&%é gﬁ%g%"ggg ﬁ%cg%t%{‘}?ng. Next) the
sour ce ttnsauitted ita the ERDrdingappariiss isinsettedfin alt packetsk ahd 4 patikotidats! T .
renoves_an ATS v hue fror’Eb acfket ata whgse ATS value is equivalent to the
count i r\@r‘?}?ﬂ)g@c?ﬁ ared of 5'&' REMatien regardig the@rialdimesinsmi ts the packet
data 30 to the decoder. s WO 2004/ 086396 PCT/ KR2004/ 000693 For exanpl e,

In the case ibRAC IV Bl ' I . the ATS of a
first packetﬁ%%%qlluséalqo, egﬁf'rﬁlﬁff[ui'ngl&vrgﬁgéﬁg?% ﬁk@%@&@&@%‘ﬂg&"ﬁﬁ”ﬁ S set as
SR ittt il pliori i Dt IR
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t he second packet data to thé decoder, when a counting value of the ATC

counter 540 is 110. The process is also applied to the other packet data in
a sinilar mimather wards, 8 recordinglapparatus geceives packetrdstatsientipy ast andar d
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derul ti pl exes an input 30 transport packet into the original video packet

dats and auBl® Pilakeatedal datariueting of pakeP4/iRIGEREG ATEH 000693 the
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630 at whefTacket@atand, BeCoged Daretrbeeivbd e aftvE daiebRid, ﬁ@?ﬁﬁé,ﬁﬂ?@s@ﬁg io

packet data has only a PTS value, the audio packet data is inp
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OUsPUt 430, and 150 and inserts the ATSs into the packetdata 4, B, C,and D. Fordata
reproduction, the packet data is output and reproduced based on the ATSs. That is,

the packet data A is outpqt at the output time 100, the packst data B is output at the
4
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+Next , the decoded video packet data output fromthe video decoder 620 is io

input to the graphics processor 650 by the STC counter 630 based on the PTS

tine, ' pvocesgsesdby the graphics processor 650) and oup ' dat a.
As descri bed above, the audio and video packet data can Eg&(ggﬁ%@%ﬁ?zed

with ea cpntrolli t he decodi ng and outputting of the audio and
vi deo p?gu&é@ﬂgé?gmgt C&nggt%& 1% AHtPUA &t %‘@O'ﬂ‘in&é,’(im&ﬂﬁq, andtheryadkat val ue
gener at eldtdY isouthet = Q,Q,lttm ~ That is, the audio and video packet
data are decoded gnd s%chr or?iql};meé;?gmo'th each other) in response to a clock
gener ated by Ftl(geqlgiSJLCt C?ﬁl,;’lt gr 630. In general, there are two applications of
still images FI@i 4 dlustrates & data strudtindeofgiumketiat400 Fidilidini re.out put
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t he audj is, reproduced in synchronization with a Ndtil |

i mage. ﬁh@%%?eﬁwbvg@?ﬁrbducti on of the audio data is discontinued, and the
audio data is reproduced again starting froma portion of the audio data
correspondi nBI3.® #iy i i e d rowsabl e slide
show. in the br pwsaﬁll%é!egltdl '!c)iéert gﬂ%\?vgpmﬁrﬁéﬁggﬁﬁﬁégﬁyﬁ %QSO ﬂ??gir%f)réﬁti@ﬁmketot be
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of 1t he d@mwsabl e slide show wi th background nusic, seanl ess WO

2004/ 086396 PCT/ KR2004/ 000693 reproducti on of the background nusic is
required for_natural reproduction of still inmages even if a user selects
and r epr oducER® discidtiving wiit-3 tAireagsathefpsicketilats inchsdinge tHe A'I'B’Qﬁ%d

Her ei n ; i t f or reverse play of the browsabl e
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as the browsable slide show, are divided into nmainstream data and sub audi o
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As i hed :
both a%%'a fd‘*‘@ 5&’ gﬁ%ﬁ Ovetmera'iﬁﬂ. $hel&tSde removad faom SHEiput pheket ahger ef or e,
when t j ' t i dt d till
en ﬂ@ﬁ?gyggék&q?geﬁﬁmtﬁggééﬁ@%@ppara us i s use o0 reproduce sti
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ST® val ue i ¥ othatjmosds dhel AT UMISIBAY S6tsChe AT itsP i S _case. the
br owsa gﬁﬁctl i de s{eogv cannot be reproduced snoot hl ylgggﬂé% 8L3?|®é’hse a harsh
gratin Jtansmitted to the source depacketizer 530 as the initial value and begins

counting. Next, the source depacketizer 530 checks ATS values of next packet data

to itself, removes an ATS value from packet data whose ATS value is equivalent to

the counting value generated by the ATC counter 540, and transmits the packet data
30 tothe decoder.




+Di sclosure of the Invention The present invention provides an apparatus and
met hod for reproducing still inage data, such as a browsable slide show, to

whi ch sukygudéseaka is additionally WO 2004/ 086396 FQ’W&%&?OGQS
0 data, T.e.)

i ncl uded) without interrupting reproduction of the sub au
background nusic, even during a forward or reverse play, and a recording
medi um t her efféi eXAptde.dnithe casenf theppankebbiatahef IPIC2 37 Binde Q[T the RaTE | S

i st r 2 5P BEGH B RE. Sl e kil fréciutonsatis satias {00 amidat a)
uher ei n HGATC60HLE 50 cHRfitUSOERITRGS FhE NI i@rreg‘zog%(gjr o R e patkat

sub audi o data. Additional aspects a or "advanta twill

be set fgta Andihefirst packehdatdds trahsmitied tolthe letolbOWNGRIsinGE Pedlbe o |1 De
be | earned by practice of e

obvi pus t description,. Qr y, .

i nvent | BI{?r g{% %eé’ﬁnéé)&g%?{)ﬁtat'%é?‘grtbgéﬁﬂffi%%?ﬁql@ﬁzet h30 cemoves theAT8des a
sub audfrengiid 1 j ed.t epacketi ze the
sub audi o datéagé?onﬁdaﬁ%%,ﬁraggas%@tﬁ%gﬁp %Ee&{)?ée@rﬂ b?ﬂ%ﬁﬁgﬂ%ﬁ) ﬂ‘leﬁge ter
compr i seben 8 gpunating nalagsgfgm AEGB:oghtarl{Szl_@SEQ)i Ocomhbeﬁrobbé% id ﬁlsa%@gn&{j’
ecode etjzed sub audjo data. is in an aspect of the sent

i nvent i %‘ﬂﬁ‘%dﬁﬁ%ﬁé?ﬁ@r@wmatSE{ﬂila{dngm. still i magepdat a. Accorgi ng to
anot her aspect of the present invention) there is provided a reproducing
appar atus i ngi@Qd i ,;gﬂﬁg ] epr ce [ nstream
data i ncl udi ngggi%alﬁﬂrg@migﬁg a b?g%téﬂyérr&ﬁ%éq{%rﬁgwﬁ I and a
20 é‘hbh%@ synohperjzatiomibased on encodst tude;mfosmhgeu@g@h%gt@pqﬁsagﬁ@%gjyg added
into t i t Si cl oc or ,sub _audi o data. According to
anot her e’%%géé'@ﬁb 3‘?%&-2&66%9%%3&@1"{19@5?8@@emﬁltw&qxe@mon apidei decodemi t

| ncl ude620, asystei B ISHIAETRS) ditinidrltslo, ARRARIS HbRBIer iy LIS LS Jat 2

and a mai nstream ATC counter t’hat provides cl ock™Use ®2ti zi ng
the naiPfOGes8RE @RMA-a with the mai nstream depacketizer. The sub audio
reproducing unit includes a sub audi o depacketizer that depacketizes the

depacket | 21 nors AERUIS &t chnlifiieiet ATl e Ristariet et @udio Vo'
20015 0GB! e, KiRAA-PRAGE Pabkelt nd SerdoiRderBRBRIXRvilis pRERSCN!

i nvent i(gag trzf.‘é&rai ns&r e&? reproduci ng unit includes a mainstrea oder
that detBRANY Audigpacset datmtashavidee secodentrq Aad the audivcdecatiayBa0et | zer ;
and a rraspakiiin OV uged i n decodi ng the

mai nst rea%ég(!lt a W&;rlﬁe gﬁ@ﬂﬁ@?e&e@ %&%@&%ﬁiﬁfbéhgsmagﬁh@ E"e‘%ﬁB‘éM@ﬁiﬁQj uni t
i Rcl udeie avellappeastiwith thecvideo palst dht%.odkzFﬁG)ﬁ, sl by %&tﬁi&oﬁ%ﬁh% from
the su udi epacketizer: and a sub audio STC counter that provides a

cl ock l%s as|cﬁ"rgé%2%ﬁ1@°tt'ﬁéﬂ@??ﬁaudi o data with the sub audi o decoder.
According to yet another aspect of the present invention) there is provided

a B0 repr odUthe'8 TOXIReICEBMbhSatss &0 R cdrwmm@t@pg%ﬁ@gg ik C'Y

added into mainstreamdata, using a clock for repro 8o
dat a. IRRCKeLAYER is obtained afransipatant of/timsivenen theepacket dxlinpub i §WafeHdi 0 dat a

Gl augng SEREGFGEE ot S8 BN ARt B.ArRbrain Hek ferenhe (PER)ocuci ng
sub audiaielef the padietlesThie BarbrBrigarary Btord HthAs Db AT SCcodi ng

t he de&gg%& ﬁSUb audi o dat a. n{Ecagaordl ng tg@ggﬁt?’a anot her aé@ggqmof t he

pr esentis fRlgxer Gt but hagyehdo bednputrtethe widsondecaer&20i, nathedPoR
" eR5 00 Yehtfled'B'pASSraRT BloUR rretdde A iftbhnatibA Te8d 48 &just a valus of an

STC counter, which is a reference time value, to a value set by an MPEG decoding
apparatus with video and audio decoders.

A process of decoding packet data including DTSs and PTSs will be described
with reference to FIG. 6. First, the demultiplexer 610 demultiplexes an input
30 transport packet into the original video packet data and audio packet data and sends



20 using a clock reproducing the mainstream data; and reproduci ng sub audi o
data, which is separately added in the mainstream data, using a clock

repr oduciw@ Joénsgish audi o data. In an aspect of the pre invention
reproduci ng mai nstream data i ncl udes depacketi zing the ﬁgfl@tz\?ﬂé/g?ﬂ%%t a

using a clock depacketizing the mainstream data; 25 and decoding the
mai nst ré'&%n@é%}?&ﬂehgaw @ncgthe aledio piacket deta de thae kideb 2R oifa %?bra‘”rfi{‘ﬂwgat a. In
ncl u

an aspe%hdgdé‘%;gdeé}gbﬁ@?g%ﬁﬁe%e tion reproducing sub audio data i es

depacket1 zi ng ¥a using a cl ock depacketizing the sub audio
data; decoding the sub audio data using a clock decoding the depacketi zed

+ sub_audi o 30Ninthe TG oliRep B8 98GBMSRTH AP ARG Agcordrio 10

still another aspect of the present Inventio BWNA conput er
r eadabl 80?&@%lwf§emkahdaaor iThg vidgm pgcleahdataaisuhbﬂgtoathb%é’éiH%&E&’er”Et hod,
ata

" Sopa at 81 B STCEalibG R GLRITS Brve A5 Bpeded by thelvideomiadociop b

audi o déR@. Becausk fie Awi6 o e,present invention)
there is B&?Vi ded a comu?tggbkzgdcg%@%r@rgﬁ%%bﬁggr @P@Piﬂﬂj’kﬁt dalggsam

execut i RPUA O Hr adlieidegoden 64l at alriiStimet, Hecodad bylyes BAdIPASLSder BAB! | S€S
reprodugh@%u@tnst ream data including still imge data using a clock
reproduci ng t'he” mai nstream data; and reproduci ng sub audi o data separately
added into the mainstream data using a clock 10 reproduci ng the sub audio

data. Briel Wextthotoouionfvidbs pRoR s oliSR ot HeldRb L. APREHT, o

adenta. es ?f the invention w beconme a rent

appllci BPULS thegrapkics procassar 668 byrthe ST cq?nméfigﬂoa%@ﬂ%ﬁ ﬂ%:'r?'?s thken in
0! : ! : . SoDbasadH th Ry
onventhoegstbd Dy e oREAREIHILL AR HsD) ad pubiutiabVidee Setari G 2 111 ust  at os

a conventional hierarchical encodi ng apparatus for MPEG encoding; FIG 3

i |1 ustrates As described above, thes audib’ ta inckudi.ng, arri val
20 ti St ﬁify) and a connect%%?%gﬁaﬁ?géX%@sb%a%%gg&yzﬁt put

Cime widl BABR g GeatRliing the desadipecandputputting ofthe raaidics and viagent i onal
data st dat.a i mc| i [ nchroni zati on i nformati on;
Fla. 5 Mookt ROFIS tifdidhd e TS Hhhe, Y Bolih e Yahumaeneratedinar o5

r epfod e STacrunten880. i fibatis] the a\idis anbIVidedphsker dawgke abe&d%’?‘;t a part

of a st : r_included in a conventional reproducing a us;
FIG 7 S?ﬁ?ﬁé%%%%é@ﬂieem 1 1D aPPoRSe9R slock eenerated by the SE@cbumerc! ock
(STC} w3en reproducing a browsable slide show, 30 FIG 8 is a schenatic

bl ock di agram of a reproduci ng apparatus according to an enbodi nent of the
present invention; F|G 9 is a detailed bl ock diagram of the reproducing
appar at us ofn PPeerab;there are two applications of still images. First, thers is a slide

show wherein still images are output at predetermined times. That is, a user

?o reproduces still images using a reverse play where a previous image is reproduced
again or a forward play where reproduction of a current image is skipped and a next
image is reproduced. When an STC value is updated with a new value, images can
be sequentially reproduced again. If audio data is included in a still image, the
audio data is reproduced in synchronization with a newly updated still image. Thus,

25 the reproduction of the audio data is discontinued, and the audio data is reproduced
again starting from a portion of the audio data corresponding to a new still image.

Second, there is a browsable slide show. In the browsable slide show,
reproduction of audio data must not be discontinued sven during the reverse play or
the forward play. For instance, the slide show is reproduced as if leafing through

30  the files of an album to view included photos. On the other hand, during

reproduction of the browsable slide show with background music, seamless
7



WO 2004/ 086396 PCT/ KR2004/ 000693 FIG 10 is a detailed bl ock diagramof a
mai nstream decoder shown in FIG 9; and FIG 11 is a flowhart illustrating

a et hod wio 1084068864¢Ci Nng still image data, according to ?ETEE%Q%@@%}%M t he

present invention. Best node for carrying out the Invention wil |
now be L L.det gi o the enbodiments of the present 10 invention,
exanpl ersrggfo%ﬁitlgﬂ ‘grtée LPF@{PP%@ BiSiqistreauied donnatyral geproaltiction of Wk ei n

li ke refipageevanies ' | ement s throughout. The

enbodi ment s are descﬂségga%géo@%t%g&dp ngr‘?ei} egs peeceding oefalioving g
referri gyrreptimagei gures. FIG 8 is a block diagramillustrating a

r epr oduci ng apparatus 800 according to an enbodi nent of the present

i nvention. T[ﬁ?re r.oduci &g appar atus 800 i ncludes a mainstream data
repr oduci ng € LARepiEma it the ruaidor ryeseuplaymfihé bréRSabi@ide

mai n§t r gRBWE [ | rodu mai nstrream data using 1s a
cl ock, aﬁd ingﬁ%ggég%#gi"ﬂng} %Z%'I%"g%??\'fg@ ¢ nﬁﬁﬁiﬁeﬁqes(,,&veﬁ aecietbspweableand a
mai nst r Shde showeara divided|intokméaBEEbasndatheind®ib adiie Gith. aﬂf'bgngﬁm

reprodugi n ni t 0,r l-|lo oduces sub audi o data using a cl OCK, r'ﬁcl udes
a sub aﬁ?ﬁ'asﬁ%f“ ﬂt"'&? C[fm/l data; gydindate, aTtsubepiciare Oata, bt 36 VRfelr © Of
the rep ' g L | bed .in detail with 20 reference
to FIG "i’ig‘?@%é%ﬁi%ﬁ“%%@@«%h&c&@aﬁﬁﬁé@%an 331064 3s sshiomagedata oduces
mai nstre iigaudionaten Thecsulf audioriats | ' audi o
dat @ usj.hg, a cl Octel)féﬁjr)[ﬁéfﬁb audi o _dat a. Tﬂ%ﬁ?g?gélﬁggtéﬁgiﬁé&@ﬁ%@#&or

mai (st r &N HERRATR gdnainsleeamaiata pod is vepraddced asthadkgrawid mikret ed
by the éd&mgtr%td}mﬁ&%“ﬁg%%i"ﬂggég’?!ﬁ ess reproduction of sub audi o data.
3 .

The structure of a reproducing a us 900 such as that shown in FIG 8
wi |l now be described with reference to FIG 9. The reproduci ng appar at us

900 i ncl udesReferTing talFiGi hgachistill 90age andeaiubsiudio Maba i §nctP3nizad Bl ©
buf f er Ig(,)g in%t@art%h ﬁ,t%gr ce de([j)ac eti ﬁg& 904, a nminstredm counre? 905,
a sub audro HOCUNEL I §069418d e Riprastione  Aspdatacepredudion, praceeds,
denul t i g STC c80Bter RaliBioh alddde ' 4/ 086306 .
PCT) KR20041 000693 . At aRbwh] is inYehsed NP E Sotmal play is
15 performed in accordance with the increased STC counter value. However, when a
user wants to perform the reverse or forward play, the STC counter value is
readjusted based on a target position of the reverse or forward play (e.g., 3000 and
20000). Ifthe STC counter value is updated, the STC counter is reset to 10000 to
restore both the original still image and the original sub audio, thereby causing an

20 interruption in sub audio data, i.e., background music.

| As described above, a conventional reproducing apparatus controls both a
video decoder and an audio decoder using an STC counter. Therefore, when the
conventional reproducing apparatus is used to reproduce still images using an
application such as a browsable slide show, it is difficult to prevent an interruption in

25 reproduction of background music when an STC value is readjusted during a reverse
or forward play. In this case, the browsable slide show cannot be reproduced
smoothly and might cause a harsh grating noise.

Disclosurs of the Invention

B S S LRI BA AR UCAR Y

30 The present invention provides an apparatus and method for reproducing still
image data, such as a browsable slide show, to which sub audio data is additionally

8



1909, ra mai nstream STC counter 910, a sub audio STC counter 911, a sub audio
decoder 912, and a graphics processor 913. The disc driving unit 901 reads

packet daye Jopfisdshsng arrival tinme stanps (ATSs) from a i medi um
914, transmts mai nstream packet data including s stil |P¢ﬁ@<3{39@zﬁ%69?rom t he

packet dat.a t ‘}Vge mai-nstream buffer 9D2, and transmts sub audi o packet

tat a t o H51BdedpwiGestntarRing oprodmtion bf the sublaadio tita Al backgrdq
i | t data fromthe minst but f ,
depackersoe PR IRIER BRI aiBlnanl). and Asosing neyerteretoe:

mai nstream data to the denul tipl exer 908. Mre specifically) the first 10

* sour ce depackeioomting6 ! aspeerbt to!raselRAifHoh? by Bisvgamaat e, from

whi ch the ATSs, are detached, to the derultiplex termned tine

e S AT L 00 B R o e oA 2 1,
first source depacl@#% ﬁa V@b‘“?@ "gg??cfnﬁﬂ@trd’@ﬂhdﬁﬁ whegeimethest r eam dat a
to the dEproducipigexdt c&aBrisd B T] LR o val s. re

specifically, Itmﬁe na? nsF?easmé%%gﬁ{ce@g%tégr'%éggg?éé'ﬁﬁiﬂﬁgﬁ?é'&"%gg‘%d on an ATS

val ue of the fj Ft ﬂai nstream packet data input to the first source
Aghtional g

depacket i zer sRects agdiayasivantages of Hee bwention will bYBePfeHIE it g

val ue ofy tHeedd SIS koQ0% is equivalent to a value of an ATS
of a 20 seconéﬁiﬁglfigét reaﬁ%@g@%e%nugﬂ aa'i?’n‘ﬁ[ﬁtbe[q&“{'% fromsthesdmaatiption, or
depackemayehe atned by gractide ofthe GRvehtiBacket i zer 904 depacketizes the second
mai nstream packet data and sends the depacketized nmainstreamdata to the

der‘r}bi tipl exer, 908. Th [C&Eerati ons of the second source depacketizer 907 and
thettsub audi o VEFEASRRR he peesentinvestien the ssuntevinclodes Aeubl ddio SR

depackefimacdiodO i r A ogunt er 905, respectively. The
second source dg})agke{%@%ﬁﬁsﬁ %@éﬁw?ag%%u@&ﬁ”@ idipgataiat a from t he
sub audi o buffer 903, depacketizes the sub. audi o packet data, and outputs

t he depacket ilpenother aspsich ofithiespresentiaventiona Ui @o&ﬁépésrhp%%és

dej 1 e
speci fi . .secqnd e depacketi zer 907 outputs't gepgcketl zed
sub aucﬁﬁéﬂ 'é)éy ﬁﬁe?‘? F'ﬁ}ﬁ é@cm‘hf Qﬁ@gh&@t eisechlodiecadethe diepackbtiest sire

i ntervawrlioldatged on ATS information added to the sub audi o packet data by

t he sub audi o ATC counter 906. 13 WD 2004/ 086396 PCT/ KR2004/ 000693 The
sub _audi o ATS counter 906 controls the second source depacketizer 907 fio
outibut fihe JdRENARPESt phithepregantineentiame the rinstreziny detd h&mdé&‘;ét@rva' S.

Mor e Sﬂﬁﬁbfeiﬁé‘lél y, the sub audio ATC counter 906 is initialize ased on an
ATS value®of a first sub audi o packet data input to the second source
depacketi zer 907, and the sub s audi o ATC counter 906 starts counting at

the sane fi iAgsordingto anothertaspgchstithe pRésent ventiod Uthefe égﬁo(\tlﬂéﬁir 906 is
10 pa

epui val val ue, of, an ATS added to a second sub aU t data

0.4a d
i nput t’%g‘{‘#é‘c&’&:%‘?&?@t}lﬁ'BQUGMH@Jn%@a@mrodudngwitrtd reprodueedepacket i zer
907 depsifsetrb3 i L e and, out puts t he
depacket | zedb_sﬁﬁdégﬁg?%gg@pgs.ﬂﬂwgaggg%dE’gﬂézéafé’ghgo%ﬂfr@!&@gﬂbdﬁtﬁ;Qﬂﬂ g0 from
t héd se&8h@usho refrodupingkumitito reprodilze sab dudicésta stéba?atggf added Mo gﬁ{own) :
The de;p,g- g é%ée%go 'derrul ti exe% t he gepacketi zed i nstream dat a
cont ai ni r%'é g C h‘gg?gﬁé:'%‘f&‘?ﬁs? I dpresentation time stanp (PTS)
and sends the denultiplexed data to the nai nstream decoder 909. The
derul ti pl exeAcmdn?' 10 5,410) ledt | r 908 is
buffered by a, decodi ng bt}gfélteésqés&?ﬁf)htééﬁgbv\nﬁ ggﬁ%@#}ﬁ*%ﬁﬁ[ﬁqmpl exed
mei nst FRIRAYEING ynit inalides eonainstreaimndepacketizerdhaiedetketiZoe g nst r eam STC
count e r S K ar MHz. The mai nstream STC counter 910 is
set bag'I e oﬁ%ﬁ%&%rﬁ'ﬁ 8?‘%’?%&% ﬁif é CRier ?hﬁf Bravideson closktussiadinn)
copt ai deplacket theakain i r I Lhe 2q,packet data
obt ai negﬂgt alr??nﬁ ant osgathl?}n%ﬁmmﬁﬁelﬁ%@gEg%‘ﬁ'd%kfpaa%?(?“ﬁ'ﬂpuﬁ. hBos'{bne

decodi AYdIBLEPERdUsiRg: i indlutiesrosuly alidie dapacketizst that ddacRenyss ks, The
set nmj nt er. control s, the, demul ti pl exed mal nstream dat a
to be ?ﬁ‘gﬂﬁ’{&?}? ﬁ‘garc?gfﬂ’n%ﬁ%gt%mthéb@w{&& Pyrigckuged dpdepackatizing t he
DTS i nther swth andioatuta dethore dubyaudie dBpadieizam decoder 909.




+2s The decoded nmi nstream data out put fromthe nai nstream decoder 909 is
I nput to the graphics processor 913 at a PTS tine specified in the PTS

i nf or mat i @iy 206d)e8esec0ded mai nstream data is processed b r h| cs
processor 913, and output. The operation of the nai nstrégbrﬁ%‘%"

9101s simlar to that of the so mai nstream ATC counter 905. That |s the
mai nst r eam STACSNHNG o amotharaspact ofthe presentimvbniion; tee REstAégHM™t i on and

tart t] 14 2004/ 086396 PCT! KEDOG N 000603
The i riep! ea‘[&@gﬂiﬁh@‘ggﬁ@ﬁe@%@?ﬁgeﬁﬁﬁf ‘?‘?bﬂ@ﬁ%ﬁmmmlwmammwnd
transmi toutpbefrewahgaanesthin débdchétnﬁraﬁﬁcﬂ ANHEARP ?T%L‘?%'m}éf mé,tcoun“ ng

valu a of the nmai nstream STC counter 910 Is equil va of a DTS
of packdiroMides a glpsk Useddn deepding Sh@mrmmam dbt withftﬁéfmém%ﬂéahﬁ@@w

decodin S result 0 a screen (not shown
V\/nenqt hg-rf:r%tsjén% ﬁg&gaﬂ%ﬁé"odé@% L@Pﬁ‘é’% Shisgudio rthat d@mlthals&bt to
a val ue spidid Ha t 0 s of, the sub
audi o STC éoungd;g@gcilgﬂgﬁi %%eu%%&gggﬁé&%ggge@dg{gﬁg %ﬁ@‘?#ﬂ@mw&m{hose of
the i M2k REAMdEs@ elockused dn Oecoing the sub astivedataiitiigrosias 288 The sub
audi o SE(%%@@ gter 911 operates at 90 kHz or 27 WMHz, and controls a val ue of

t he depac ed sub audio data that is input to a decoding buffer, which
tenporarily stores data) based on a PCR val ue contained in the packet dat a.

The Set Sub Mwbonifi] @ getasinePddpecett i frosBfi AVRARKF heRd iy ¢ 92t 2

|sto be input to e sub audi o decoder 912 at n the
PTS P nf &WHGWQ&H@ hesearaprising reproduting subautiic dete, sdparatdlyeadial mth on of

count or "Bt 0e UHifa 2ol o PopFeqdéint Ioe &b aRiic deten 11 2l | zed based on

PCR information contained in the packet data and starts counting at the 20

sane time. Thin anlaspect of tﬂe@m@ntﬂ%nd@ﬁ%@%e?c uéﬁﬁ éﬁ RfgseP audio
cou

dat a Whﬁ'@ co ntlrk%value of the sub audio IS equal to a
PTS val [EIVIRS @'ﬁf&f fizingdh 9§eh@udmad%tamammmo&etmngshdmb@mn@nd
out put gig he screen without perForm ng additional processing on the sub
audio data. 2s FIG 10 illustrates in detail the nainstream decoder 909 of
FIG 9. The mainstream decoder 909 includes an audi o decoder 1 that decodes

audid data, alrsamappmtwféheipmm nﬂehﬂm tHecepraiueiny itbauap diha, and a
vi deo dﬁ(&% d"; é)pa @\9 ((YJI de ata. Mainstreamdata of an application
of stil §HAANI Qe gu og %IBQ@ dockidecoding thegdepacketizedsuteo

dat a, iaudioddth] 1 nmage data) and sub picture zs WO 2004/ 086396

PCT/ KR2004/ 000693

According to still another aspect of the present invention, there is provided a
reproducing method including reproducing mainstream data including still image data
20  using a clock reproducing the mainstream data; and reproducing sub audio data,

which is separately added in the mainstream data, using a clock reproducing the sub
audio data. '

In an aspect of the present invention reproducing mainstream data includes
depacketizing the mainstream data using a clock depacketizing the mainstream data;

25 and decoding the mainstream data using a clock decoding the depacketized
mainstream data.

In an aspect of the present invention reproducing sub audio data includes
depacketizing the sub audio data using a clock depacketizing the sub audio data;
decoding the sub audio data using a clock decoding the depacketized sub audio

30 data.
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+data such as subtitles, but the mai nstream data does not include audio
data. Accordingly, the audio decoder 1 is not used in the browsable slide
show apphi&3hdsRRs30d N€ audi o decoder 1) the sub picture

_ s ( _ coder 2, and the
vi deo decoder 3 decode audio data, sub picture data, an'g&ﬂ(&é@“@%%
respectively, based on a counting value of the mainstream STC counter 9'10

of FIG 9. FAcromting to stilf anothbaaspadtlofithe piciset imvEREG thak Is Qrliae 19
th io.is separately added sub-audio d% , according to

still pictu dat g _-w .
an errboﬁ?'ﬂ@?ffer&eaaﬁﬁieprﬁé@ﬁqmg iSERING-R PERIrARYEeXRCLRINGS rébraddciihg, t he
14

di sc dr gl j recordi ng nmedi um
. (oper at Wgﬁﬁﬁﬁ%gqgg’zrjﬁ,é?hn{mg%@%#?eéﬁ E%'J;‘F’gg%fé E%JR@VC'GQtSé'% ﬁ%ﬁﬁ@ §atacl udes
still i sepgrately added isneainstrésmtdata, wintsa © ' agydji o data
of the read packet data is gt ored in tmr?é s??néggf%&%bﬁ@r@%él?@ge act%li on

, 11125). Next, ,the fi rft ource depacketizer 904 depacketizes the mainstream
dat & based dﬁcgorémqﬁél ngther aspachef thei Presertinvention; dherecis ROEdedrd t he

second tyl ; i t sub audi o data based on a
count | neTHBAErYEAAHBIreE St RS oS Prdsbimef iy Gwioprdyonmext | ¢he
denul t i Ppethad, viuselietng neppoducig m@mmdmpﬁmewé@aﬁgwﬁéﬁé&ﬂ &g Py the
first S'R rce depacketizer 9Q4 %o;i)eratlon 1130). Next) The nains rea?n
decoder’ éb‘glr&%ﬁt@ '@?Q%éa{?f#ﬁ_\'[‘@ wleskdepradusing thgrmainstrepasdatapand count i ng
val ue ' f : ub audi,o, decoder 912
decodegﬁp i\%ﬂﬁ%gggt@&%ﬁ) gugltgrya%i%d l)lggbgt&tegﬁa&s GaA A3 Ysing @ deck he
subllaudeprasicing the sub audio datar at i on 1140). Next, the decoded mai nstream

data and sub audi o data are output (operation 25 1150). The nethod of FIG
11ican be enbodied as a conputer readable code in a conputer readable

medi um t he conputer readabl e nedium may be any recordi ng apparat us
capabl &&-ﬁé&@i&ﬂﬂiﬂgﬁﬁﬂ!ﬂgﬁ read by a conputer system e.g.) a
read-only nmepory (ROM), a random access nenory (RAM, a conpact disc
(CD)-ROM a Hhasgeand/ot ather aspectsang ativektages afiihe tmlentiohavill beepage devi ce)
and so

r eadabl r?é%&tu%‘a/nﬁn@ réggéélggﬁgg?'g%(ﬁ%ﬁgéé&%gﬁg ; P§g'§éﬁ<’-§{‘h§ﬁ tgg[rﬁgt ﬂ]t er net,
f orisex ambyediments,taken freconjanctidh With ﬁ@éé&d?ﬁpémﬁwgtaéﬁnggﬁg 9’@3%' but ed

anong conputer systens that are interconnectedt , and the
present i nveTIG OMIUBNAES a ToRVERtGHAR ) - ter. readabl e code
in the distributed system As%éf%?gggg’ta ove?&ﬁlgﬁi?%ﬁgxh%&ﬁ?h%atﬁr esent

i nvention, iRlG 2 iljsirates a conventionahhterarshical ercuding eppatdtys farmpeGiat a,
such a%n@oﬁf able slide show, to which sub and io data is separately
added, "usrng clock for nainstreamdata and a clock for sub audio data)

t her eby pr e RIG! B ilustratésa eohvetional data' RIS caRKs] dét'a\%é\ﬁgir;g iabg 1o

such a%. bac# round nusi c even during a forwar r reverse p
20 ume stamps (ATSs) and a connection between the ATSs and data output time when

} the packet data is reproduced;

FIG. 4 illustrates a conventional data structure of packet data including time
synchronization information;

FIG. 5 illustrates a part of a conventional reproducing apparatus that
25 reproduces packet data including ATSs;

FIG. 6 is a block diagram of a part of a standard decoder included in a
conventional reproducing apparatus;

FIG. 7 illustrates a conventional method of resetting a system time clock (STC)
‘when reproducing a browsable slide show;

30 FIG. 8 is a schematic block diagram of a reproducing apparatus according to
an embodiment of the present invention;

FIG. 9 is a detailed block diagram of the reproducing apparatus of FIG, 8;
1



Al t hough a few enbodi nents of the present invention have been shown and
described, it would be appreciated by those skilled in the art that changes
may be NREE hddosbios €rmbodi ment without departing fromt LNCI and
spirit of the (Oﬁéygﬁtion, t he scope of which is defined %&ﬁ‘é@”g@i and
their equivalents. 17 W O 20041 086396 CLAIMS What is clainmed is: 1. A
reproduci ng EfRat@ists deediiedi Hoclodiagkahh BRAGH4hSRESM ' nit to
reproduce mai nstream data and sub gudi o0 data separ at%c@éé?g[e)wié F’?%’eg’

mai nst r 88¢h data, wherein the reproducing unit conprises a counter used in

repr oduci ng i , . ratus of claim.1l, wherein the
counter incl ﬁﬁgsﬂggsﬂgﬁgﬁg@@&‘@?%ﬁ%ﬁﬁé’ﬁ%@&'%mﬂ ldmagedatased t o
depackehiesrdiptosab embicimeat of thd. prébentamstishus of claim 2) wherein the
counter further conprises a sub audio systemtine clock (STG counter used

to decode the depacketiz

wher ei ngk ' ﬂ,: es still image data. 5. ~ A reproducing
appar at GS—toty Raliying QUL HIe wm reproducing unit to reproduce

mai nstream data includjng still jmage data, using a clock for nainstream
data; and , Qef%"a% it ":5 ,"gWettﬁ piads; in gletall to the embndimests elthespresentiat a

separ at j ' d ' . for sub, audi o
ot - oRvEnfGsasartiBs of with B fIGARHEd T ind S Pafing Sradhod dRh8iR  ng
uni t coliker referenca numerslls ssfer M@dketélaﬁen@Hhtch.keThé embdiimBRAtsNSt r eam
data: and maj, nst.ream ATC counter which is,used in depacketizing the

i Hbt - @8 Sesanbeg; helowite e¥plai the arasaabavRAIaN, bY refaming atherfiguses audi o

reproducing unit conprises: a sub audio depacketizer that depacketizes the
sub audi o daFgs, &48% block diagram illustrating a reproducing apparatus 800 according to

an embodiment of the present invention. The reproducing apparatus 800 includes a
mainstream data reproducing unit 810 and a sub audio data reproducing unit 820.

The mainstream data reproducing unit 810 reproduces mainstream data using
15 aclock, and includes a mainstream arrival time clock (ATC) counter 905 and a
mainstream system time clock (STC) counter 910.

The sub audio data reproducing unit 820 reproduces sub audio data using a
clock, and includes a sub audio ATC counter 906 and a sub audio STC counter 911.

A structure of the reproducing apparatus 800 will be described in detail with
20 reference to FIG. 9. As described above, the reproducing apparatus 800
reproduces mainstream data using a clock for mainstream data and reproduces sub
audio data using a clock for sub audio data. Therefore, even if the clock for
mainstream data Is adjusted, the clock for sub audio data is not affected by the
adjustment, thus enabling seamless reproduction of sub audio data.

25 The structure of a reproducing apparatus 900 such as that shown in FIG. 8 will
now be described with reference to FIG. 9. The reproducing apparatus 900 includes
a disc driving unit 901, a mainstream buffer 902, a sub audio buffer 903, a first
source depacketizer 904, a mainstream ATC counter 905, a sub audio ATC. counter
906, a second source depacketizer 907, a demultiplexer 908, a mainstream decoder

12



+a sub audi o ATC counter which is used in depacketizing the sub audio data
with the sub audi o depacketi zer. 18 1 WD 2004/ 086396 PCT/ KR2004/ 000693 7.

The apparvgpust@Béwbai m 6, wherei n the mai nstream repr odpEt/R&2602/0hoshi!r t her
conprises: a nainstream decoder that decodes the mai nstream data out put
and s a nmai nstream STC counter that

fromth i_nstream depacketi zer; 1
pr OVi de§0§é‘| 'Béi?sﬁ%m gﬂ.&d%@ﬁﬁﬁh@' Q.r?esuieagdipr%%cauntenmnpatm awdiost r eam
decoder deaddet 5¢2 Sa ?ﬁéénig%%géggggmt further conprises: a sub audio

decoder that decodes output fromthe sub audio
depacketi xer; and 1o a sub audio STC counter that provides a clock used in

" decodi ng t he Thedisadrivingairit 991 feddagamibt aatai iﬁcldéﬁ@%ﬁv@ﬁtirg@gé%ﬂpgdUCi ng

met hod zlgﬁgrij.l ng:. re rfgduci nig sub audi o data, separate to

mai nst r gargm %éﬁnﬁfﬁd 9 mediupe k14 pansinits mginsteasu packatidata #icludig The

" met hod @fill %had | r i di a_depacketizes the
sub audi(; Qata%@hjgitangeg{ﬁe%%&g gg‘% tggggg%f@tﬁﬁlﬁuﬁ%r gaév a0d trengmits. subo 10.

The net Bodicopackedidatadto theesuds audib duffepsosluci ng sub audi o data further

conpri ses decoding the sub audio data using a second cl ock decodi ng the

depacketi zed ul% udio data. 11, The nethod of claim8, wherein the
mai nst r eam dﬁ‘ﬁ Egtrﬁﬂqrg%geg??lﬁﬂz%gpﬁ'ﬁ@@iw&!iw nainsixeanppacket idata frehhod
conpri StHei ' i at nrisi still, jmage data using a
firet mzmwfjff‘éﬁf’“ﬁgz ORE RPN R RSkl gnasnaadne
dat a, wAepackeiize instregmedirta do the déaultipl m spest d

e S e e SB35 000603

3. SRR SoBer HOA Fearaie e dopacketastmeinairoam data, Gom ich

conpri st o] | e i an arrival . tinme clock
depacket i zfﬂr:\%@ta ﬁéée%aﬁggtg’rgﬁheﬁnyilgﬁgﬁsé@gto@i%lqggqr%n%hﬁﬁalf'm'éat a using
a syst eh?3edien ATScinfatmationrarideddodhe asinstreas paekesddtaasy 8 Raintftear])®

et ze

met hod ' further conprising: denmultiplexing the depac
mai nstrgg(r:ncé(?y"géré?}?sor to _decoding the io mainstreamdata. . 15. The net hod

of claim 12, wherein the reproduci ng sub audi o data conpri ses:
The mainstream ATC counter 905 controls the first source depacketizer 904 to

15 send the depacketized mainstream data to the demultiplexer 908 at the
predetermined time intervals. More specifically, the mainstream ATC counter 905 is
initialized based on an ATS value of the first mainstream packet data input to the first
source depacketizer 904, and starts counting at the same time. When a counting
value of the mainstream ATC counter 905 is equivalent to a value of an ATS of a

20  second mainstream packet data input to the first source depacketizer 904, the first
source depacketizer 904 depacketizes the second mainstream packet data and
sends the depacketized mainstream data to the demultiplexer 908.

The operations of the second source depacketizer 907 and the sub audio ATC
counter 906 are the same as those of the first source depacketizer 904 and the
25 mainstream ATC counter 905, respectively.

The second source depacketizer 907 receives a sub audio packet data from
the sub audio buffer 903, depacketizes the sub.audio packet data, and outputs the
depacketized sub audio data to the sub audio decoder 912. More specifically, the
second source depacketizer 907 outputs the depacketized sub audio data, from

30 which ATSs are detached, at predetermined time intervals, based on ATS information

added to the sub audio packet data by the sub audio ATC counter 906.
13



-depacketi zing the sub audio data using an arrival tine clock depacketi zi ng
the is sub audi o data; decoding the sub audio data using a systemtine

cl ock deap@ingydshpgdepacketi zed sub audio data. 16. A c WEhod bl e
recordi ng medium storing a program executing a 20 rpr odgg?ng (%{(ﬁ@%g

e ng & of ook PR aNHR A1 c2lEles it fartile e smcbnd srpeidepacksrbebbey

recor di g oukslities sLbrd ' : r.epr oduci ng net hod,
wherein the repr oducid#gwongta%%%c%gr]pa?%é{édrég%ﬁéé%F'Hﬁ? Nalsr eMereat a

i ncl udi Sgesifically, thegeb dudio AT ter QO8KisrimkiaRaser] ' ta;
:agg lrJeIprﬁg#%' I g)ga di o dat ??elg' r at el ;/S“gigged i?\?%%% EQ%@%@%&%&:
using a ¢ ock%‘%ﬁy a‘ﬁg%@afﬁﬂepgfde tgﬁéﬁﬁoﬂ@ﬁﬁur‘.’@(ﬂemcmﬁz@mmla@)idrtae sub

appas at aad IeNTOdetintst 90 ' reanms recorded on a recording
di sc, conprisin i%?%g%;%&@gﬂg%gﬁgﬂﬁéiu ‘a \M?'!eé"ta gavating valuenafased

oaf
on fi rsfh%ﬁ%ﬁﬁgiﬂﬁéﬁctomterm BERUMNBERAA6 Rl econd
reprodu&% Lay g ,.ng,a,second data stream bag%?gﬁ%%%ﬁgg’%g%%@@@ﬂd19_
The appar ataug o'? éif%id%tqmm&ﬁ%ﬁ peGshsauree depacketizer 967 pthd ssudiider s s are
I ndepeng@iice e@ﬁick ] \ ' h ot her,. 20. The apparat us of
cl ai Ir?1 18, Wn%aur ein ?ﬂ?f%é?s%%%ﬁiéggﬁ%g%%%g’es pydiopagket data gﬂ%re cl ock
count er Cdipxitsthe depacketizedisubraudid da‘a-cmﬁpacﬁéﬁzéd@uégﬁa d % uniers
conpq(i Sfo gc%g:g ﬁrri val ting c{J ock _counter and a secon s@sq O[lw,lg i o
cl oc cou'ﬁ“(l-::I PPR SQuECe dppacketizer 984 seay b sphbigrabutfen(iot shbwhgnce
information in the first and second data stream 21. The apparatus of claim
20, wher ei n THe dbni | : st buffer which captures
the F1rst. datm orr oepIeREY OOt B RIS TRG dohabltad Malnstmatt datekor | zes
the fir&ntaiging adecadingdine stamp (Bd’&)bndfpréé@wtéiiéﬁtinﬁ&f(tbﬁﬁi Fgriagea ock
count erggry qﬁ@}ﬂetré { I \é\iﬁal C&&%W| ti pl exes the depacket| z{e T dat a
stream  ang acrd @'%8851 13 W@"\sﬁ'@aﬂbﬂ%@%i%&ed Thier demuitipiex@tir eam
based anainstreani datt o ] il unter 2Q 22, The
appar atus, of clajim Zlmp%g?ﬁtrqé t Ee @'é’??s ﬁg({’%&g?‘ﬁgea[ﬁgg’&ﬂ)%%“%ﬂﬁgt ream
datR, 4RBt shRWRHRefer the demuiltiplenecomairistreans ddtads tHrut 48 tie n@nst;%éﬁn
appar atdezodbr 6b81 M 22, wherein the mainstream data conprises sti 2s i mage

data. 24. The apparatus of claim 22, wherein the nmainstream data conprises
a browsabi e slide show 25. The apparatus of claim 22, wherein the first

decoder congihesginstnreasu8TC caNter910Bbelates P I-&ch" Iglﬂza; ﬁmSUb pi ct ur e
decoder, %gﬁ% de§.P es sub picture dat a;p and a glsgkeo ecoder™ whi decodes
vi deo (g m counter 910 is set based on program clock reference (PCR)
‘ information (not shown) contained in the packet data, and controls a value of the
20 packet data obtained at an instant of time when the packet data is input to the

decoding buffer based on the PCR value contained in the packet data.

The set mainstream STC counter 910 controls the demultiplexed mainstream
data tq be input to the mainstream decoder 909 at a DTS time specified in the DTS
information and decoded by the mainstream decoder 909.

25 The decoded mainstream data output from the mainstream decoder 909 is

input to the graphics processor 913 at a PTS time specified in the PTS information.

The decoded mainstream data is processed by the graphics processor 913, and
output.

The operation of the mainstream STC counter 910 is similar to that of the
30 mainstream ATC counter 905. That is, the mainstream STC counter 910' is

initialized based on the PCR information and starts counting at the same time.
14



WD 2004/ 086396 PCT/ KR2004/ 000693 26. The apparatus of claim 25, wherein

when the mai nstream data conpri ses a browsabl e slide show the audi o decoder
i s inact WB'Z()@/(%Z” The apparatus of claim29, wherein the second regroducer
conprises. a secong buffer which captures the second datGU/ERZM4{P0633 second
source depaclﬁ\\ti zer which depacketizes the second data stream based on a
count of the |98dBaBSkeam decaderd0f danodes dine demultiplexen thatiestasten ddesodi ng

the d i d t based. ' t of th d

yst em A aeffts e totRH o3t £ BetBghies beSerstor B Bwtten aworsiing  ne

first d ' ' i st t

COmDr | San e o ARETRoA ST CRSNRGr D 18 ScBivaltifl1b 8ai06 0P8 f Be ek,

second €aiem s%'ﬁ@aihﬁcgiﬁphicségomasoaﬂdﬁanonhaesseaklhehed:eivedéaéa&ﬂﬁg(ﬂeélﬂﬂaﬁ&' ess
aim 27,

. wher®: nv A3 feStaiid R it SoeR Taothonn) bt Recbalinsingaidaat thest r cam

on the madhoestedar STC eounferdd0 | ivalent l ined i
CANG AR A & AOY. ANOE ALY An". 5 Sfulalent to g vplue of the FITS soptained indhe A 5 v A

UFY. AoLRackeiddata.rvhw - A # .
n47), (r~ysni d_ZU] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca]ca]caU]ca]cTa]c
A o Tal ru, >533} 1 *- OKm##23$1%19%80 &3

bl wr mhonx] S0 CRpLfeRs ahie R ST Aqherd) L and e bue anoim degadiarcaU) ca
9 . pll @al . A ]

15 ?] cg] ‘B%@@é g%?%ﬁ?g%giag?gn: <§%@%@?§d@?§'ﬁ%ﬁ%ﬁéﬁecﬁia&%itje@&]' ca) cal ca

] calka] ‘g%qq,%rcﬁgpea] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! r aa@

DAAADEEXFFGHHHHI j 1| J8K

ol cal ca] ca] c TRy cut Kape g A rHErR bR SRd RSB TR, SRbesbimimacoc

*[ [\ W \yaitte of the depacketiPed sab\auidio Hifal thal isdhpatdberdbeadifg bt bPWfﬁ@l caj ca] ca
] ca] ca] cahg:ar%c@] ajc” 4 ca! ca! cal] cal] ca] ca] ca?ca] cal ca] ca?carcé] cal'aabGbhJb>c
¢/ dyd| JSEWRgeH tfé@*]ﬁﬁiofl ta, d o peierentainpd)io dhe ppckgtaidtaa) caj cal cal ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]c”a]cal
4prr Or Vuv? . . .
P o1 2n v Sty AHRST E plbter 911 contpls the depepkatized su aufioata) ca) ca
} ca]]5c a}t@dllewlp}lt;aq the] sulj audioajecatiendt2 6l a AT Tinw d}?‘dﬂ}ﬁd i]ﬁqH][g]m?g a} wr ]rrhci\Y] } ]
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The sub audio decoder 912 decodes the depacketized sub audio data when a
counting value of the sub audio STC counter 911 is equal to a PTS value included in
the packet data. The sub audio data is decoded and output to the screen without
performing additional processing on the sub audio data.

25 FIG. 10 illustrates in detail the mainstream decoder 909 of FIG. 9, The
mainstream decoder 909 includes an audio decoder 1 that decodes audio data, a
sub picture decoder 2 that decodes sub picture data, and a video decoder 3 that
decodes video data. Mainstream data of an application of still image data, such as
a browsable slide show, may include video data, i.e., still image data, and sub picture

15
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The audio decoder 1, the sub picture decoder 2, and the video decoder 3
decode audio data, sub picture data, and video data respectively, based on a
counting value of the mainstream STC counter 910 of FIG, 9.

FIG. 11 is a flowchart illustrating a method of reproducing still picture data with
separately added sub-audio data, according to an embodiment of the present
invention. Referring to FIGS. 9 and 11, the disc driving unit 901 reads packet data
from the recording medium 914 (operation 1100).

Mainstream data of the read packet data, which includes still image data, is
stored in the mainstream buffer 902 and sub audio data of the read packet data is
stored in the sub audio buffer 903 (operation 1110).

Next, the first source depacketizer 904 depacketizes the mainstream data
based on a counting value of the mainstream ATC counter 905, and the second
source depacketizer 907 depacketizes the sub audio data based on a counting value
of the sub audio ATC counter 906 (operation 1120).

Next, the demultiplexer 908 demuiltiplexes the mainstream data depacketized
by the first source depacketizer 904 (operation 1130).

Next, the mainstream decoder 909 decodes the demultiplexed mainstream
data based on a counting value of the mainétream STC counter 910, and the sub
audio decoder 912 decodes the depacketized sub audio data based on a counting
value of the sub audio STC counter 911 (operation 1140).

Next, the decoded mainstream data and sub audio data are output (operation
1150).

The method of FIG. 11 can be embodied as a computer readable code in a
computer readable medium. Here, the computer readable medium may be any
recording apparatus capable of storing data that is read by a computer system, e.g.,
a read-only memory (ROM), a random access memory (RAM), a compact disc

(CD)-ROM, a magnetic tape, a floppy disk, an optical data storage device, and so on.
16
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audio data is separately added, using a clock for mainstream data and a clock for
sub audio déta, thereby preventing an interruption in reproduction of sub audio data
10 such as background music even during a forward or reverse play.

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 in the claims and their equivalents.
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a reproducing unit to reproduce mainstream data and sub audio data
separately added in the mainstream data, wherein the reproducing unit
comprises a counter used in reproducing the sub audio data.

2. The apparatus of claim 1, wherein the counter includes a sub audio
10 arrival time clock (ATC) counter used to depacketize the sub audio data.

3. The apparatus of claim 2, wherein the counter further comprises a sub
audio system time clock (STC) counter used to decode the depacketized sub audio
data.

15

4, The apparatus of claim 1, wherein the mainstream data comprises still

image data.

5. - Areproducing apparatus comprising:
20 a mainstream reproducing unit to reproduce mainstream data including still
image data, using a clock for mainstream data; and
a sub audio, reproducing unit to reproduce sub audio data separately added
into the mainstream data, using a clock for sub audio data.

25 6. The apparatus of claim 5, wherein the mainstream reproducing unit
comprises:
a mainstream depacketizer that depacketizes the mainstream data; and
a mainstream ATC counter which is used in depacketizing the mainstream
data with the mainstream depacketizer, and
30 the sub audio reproducing unit comprises:
a sub audio depacketizer that depacketizes the sub audio data; and
a sub audio ATC counter which is used in depacketizing the sub audio data
with the sub audio depacksetizer.
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~ a sub audio decoder that decodes the sub audio data output from the sub
audio depacketizer; and

10 a sub audio STC counter that provides a clock used in decoding the sub audio
data with the sub audio decoder.

8. A reproducing method comprising:

reproducing sub audio data, separately added into mainstream data, using a
15 clock reproducing the sub audio data.

9. The method of cléim 8, wherein the reproducing sub audio data
depacketizes the sub audio data using a first clock depacketizing the sub audio data.

20 10.  The method of claim 9, wherein the reproducing sub audio data further
comprises decoding the sub audio data using a second clock decoding the
depacketized sub audio data.

1. The method of claim 8, wherein the mainstream data comprises still
25 image data. '

12. Areproducing method comprising: .
reproducing mainstream data comprising still image data using a first clock
reproducing the mainstream data; and
30 reproducing sub audio data, which is separately added in the mainstream data,
using a second clock reproducing the sub audio data.
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14.  The method of claim 13, further comprising:

demultipléxing the depacketized mainstream data prior to decoding the
10 mainstream data.

i , 15.  The method of claim 12, wherein the reproducing sub audio data
comptises:

depacketizing the sub audio data using an arrival time clock depacketizing the
15 sub audio data;

decoding the sub audio data using a system time clock decoding the
depacketized sub audio data.

16. A computer readable recording medium storing a program executing a
20 reproducing method, comprising:

reproducing sub audio data separately added in mainstream data, using a
clock reproducing the sub audio data.

17.  Acomputer readable recording medium storing a program executing a
25 reproducing method, wherein the reproducing method comprises:
reproducing mainstream data including still image data using a clock
reproducing the mainstream data; and
reproducing sub audio data separately added into the mainstream data using
a clock reproducing the sub audio data.
30
18.  Areproducing apparatus reproducing video and audio datg streams
recorded on a recording disc, comprising:
a first reproducer reproducing a first data stream based on first counters; and
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21.  The apparatus of claim 20, wherein the first reproducer comprises:
a first buffer which captures the first data stream;

15 a first source depacketizer which depacketizes the first data stream based on
~ acount of the first arrival time clock counter;
a demultiplexer which demultiplexes the depacketized first data stream; and
a first decoder decoding the demultiplexed first data stream based on a count
of the first system time clock counter,
20
22.  The apparatus of claim 21, wherein the first data stream comprises
mainstream data, and the second data stream comprises sub audio data.

23.  The apparatus of claim 22, wherein the mainstream data comprises still
25 image data. '

24.  The apparatus of claim 22, wherein the mainstream data comprises a
browsable slide show.

30 25.  The apparatus of claim 22, wherein the first decoder comprises:
an audio decoder which decodes audio data;

a sub picture decoder which decodes sub picture data; and
a video decoder which decodes video data.
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a second source depacketizer which depacketizes the second data stream
based on a count of the second arrival time clock counter;
a second decoder decoding the depacketized second data stream based on a

10  count of the second system time clock counter.

i 28.  The apparatus of claim 27, wherein the first data stream comprises
mainstream data, and the second data stream comprises sub audio data.

15 29.  The apparatus of claim 27, wherein the second data stream comprises
sub audio data which is reproduced regardless of the first data stream reproduction.

30. The apparatus of claim 27, wherein the second data stream is

separately added to the first data stream on the recording disc.
20
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