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linear Pulse Code Modulation (PCM). Time information, necessary for

synchronizing the encoded video data and audio data with each cther, is

incorporated into system multiplexed data. 1n this case, the MPEG2 standard is
20  also frequently used when encoding data.

The system multiplexing can be performed using packets. For example, as
shown in FIG. 1, when multiplexing of video data and audio data, the video data and
audio data are divided in bitstream packets of predetermined iengths, 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 headet, 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
1



1 WO 2004/086396 PCT/ KR2004/000693 is information that specifies
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the PTS is included in the packet data.

Hereinafter, conventional MPEG encoding and decoding apparatuses will be
described with reference to FIGS. 2 through 6.

FIG. 2 illustrates a conventional hierarchical encoding apparatus 200 used in
20 MPEG encoding. Referring to FIG, 2, a video encoder 210 receives and encodes

digital video data, and an audio encoder 220 receives and encodes digital audio
data.

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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into the PES. Such encoding tinme information is used to synchronize
the PES with 30 other data. In particular, the DTS indicates when an
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As described above, the TS is packetized data, such as video or audio data,
20 which is divided in predetermined units so that the data can be transmitted via a
satellite, a cable, or a Local Area Network (LAN). Here, the predetermined unit is
188 bytes long, when using the MPEG-2 transmission stream according to the
ISO/IEC 13818-1 standard, and 53 bytes long, when using the Asynchronous
Transfer Mode (ATM).

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 input to a

decoder of a reproducing apparatus. This is because g transmitting side transmits
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decoder, decoded by the decoder, and broadcasted so that a user can
view digital broadcasting. The packet data can be tenporarily stored
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a packet is input to the counter. To reproduce the recorded packst data, the time
20 intervals at which the packet data will be transmiited to the buffer of the decoder are
determined by the counter value included in the packet data. Such a counter is
called an arrival time clock (ATC) counter. That is, an ATS is added into the input
packet data based on the counter value generated by the ATC counter, and the
packet data is output based on the ATS for data reproduction.

25 FIG. 3 llustrates a data structure of packet data including ATSs specifying
arrival times of the packet data to a receiving side, and a connection between the
ATSs and data output time when the packet data is reproduced. Referring to FIG. 3,
when packet data A, B, C, and D are received at arrival fimes 100, 110, 130, and 150,
respectively, a recording apparatus makes ATSs indicating the arrival times 100, 110,

30 130, and 150 and inserts the ATSs into the packet data A, B, C, and D. For data
reproduction, the packet data is output and reproduced based on the ATSs. Thatis,

the packet data A is output at the output time 100, the packet data B is output at the
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packet data is output based on the ATS for data reproduction. 25 FIG
3 illustrates a data structure of packet data including ATSs

speci fyi ngwadohddedsest | mes of the packet data to a recei yefgrSios§osaNd
a connection between the ATSs and data output tine when the packet

data i Ref ' t .G 3, ket data A, B, C,
and D ar cOMPULHGRUI0r T ProkdldefanBds auipit atihe Syl tams! a6 nd the packet

respecti vdhas Das 6600t 8 A8 cudhatta §smekes ATSs indicating the arrival
times 100, 110, s%l@l?)o, and%O and quﬁserts the ATSs into the packet

data A, B, C, and D. For data reproduction, the packet data is
output and r eﬂ%&ﬂ&d@f“@é@%ﬁ dgtn strecturesd pavkeitdata 400 immiuding KESs dtich 14

i s out put ' t at-a-~B, i.s put pyt at .the
4 m20047%gé%é£°§%§%9@8ﬁ86@g’53 #bgl?pﬁg‘%ﬁ%'i‘%eﬁcfo‘} '"t%'ﬁ@a%gg'k%f’a%l‘ﬂa
G s ouf putlat&4QOrte incluge infoimation3Suctaas ah AT Sphitk ei dectaligy finb St AVTS)
at the ougput, 1] Pl G 4 i trates a data structure of ‘packet
data 400 %%@’Iauéﬁe%gnéﬁgg R %tﬁn}ps(lPLr:ééé‘g’ ke 8k 'S}Vﬂf&%ﬁﬁ&)ﬁ@tﬁé@,meﬁmg
conveni eninethefgréset inviehtisiir at es the packet 5 data 400 to include

i nformati on, such as an ATS 410, a decoding tinme stanp (DTS) 420, a

presentation td a PTS) .430, and audi o/ vi deo (AV) data 440,
according to %@?3#’@@5 q H%’ér‘?? AdRProgpeing apparaius B shatdepraduces packet
r epr oduci detadmihading ATSE YR sHowin ineneosluc i L GeALSS
as shown i.n FI.G gg_The recor di‘n(g appargﬁ%?@gﬁhgﬁgp%%é%§§bqg'cgﬁ%§8a
drivi Hy ueipe deving ugiti§iPs abuifen526, asenurce dapacketizer 230, ARG AT cetntATC
count er ). The disc driving unit 510 reads the packet data
including the ATSs and transmts the packet data to the buffer 520.

The buffer 520 receives the packet data including the ATSs and
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The ATC counter 540 is used when a data stream stored in a recording
medium is transmitted to a decoder (not shown) at intervals of time at which the
packet data has first been transmitted from a receiving side. The ATC counter 540
operates in response to a system clock at 90 kHz or 27 MHz, resets an ATS value,

20 which is obtained at an instant of time when a first packet in a TS format is input to
the source depacketizer 530, as an initial value, and continues counting ATSs of
input packets. When an ATS of an input packet is equivalent to a counting value
generated by the ATC counter 540, the ATS is removed from the input packet and
the input packet is sent to the decoder.

25 In other words, the ATC counter 540 sets the ATS value of the first input
packet transmitted to the source depacketizer 530 as the initial value and bégins
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 to the decoder.



20 which is obtained at an instant of tinme when a first packet in a
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respectively. The demultiplexed sub-picture may be subtitle data that is displayed to
be overlapped with the video packet data. In FIG. 6, a decoder that decodes the

sub-picture data is not illustrated.

20 The STC counter 630 operates at 90 KHz or 27 MHz and controls a value of a
packet, which is obtained at an instant of time when the packet is input to a buffer
{not shown) of the decoder, to be equivalent to a program clock reference (PCR)
value of the packet. The buffer temporarily stores packet data that is output from
the demuitiplexer 610 but has yet to be input to the video decoder 620. The PCR

25 denotes a program clock reference that is information used to adjust a value 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



be overl apped with the video packet data. In FIG 6, a decoder that
decodes the sub-picture data is not illustrated. 20 The STC counter
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synchronized with each other, in response to a clock generated by the STC counter
630.

In general, there are two applications of still images. First, there is a slide

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

20 . 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 even 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



synchroni zed with each other, in response to a clock generated by the
STC counter 630. In general, there are two applications of still

i mages. Fi k¢ 200k IS @ slide show wherein still i m?&f/}&&(ﬁmﬁb&ﬁm

at predetermned tinmes. That is, a user 20 reproduces s

using a r a re a r VIOUS i mage i s reproduced again or a
f orwar d pF%R?"aﬁ‘étE’@ ‘?{féﬁhﬁaa@m Brusic is eqdrad foragliralyeptodpptioh ahstilia
next i majrages RN iPHYEEHse reprddul SN &
val ue, magegs can be sequee%v'?l@%[ﬁ eEepruog%J dhaagppééq%ﬂq%ﬁu CYREL i s
i ncl uded PWTeNtdMAage. i rage, the audio data is reproduced in

synchroni zation with a newy updated still image Thus, 25 the

repr oducti on | t 0 ta |s
r epr oduced aggl n star ﬁrﬁbgﬁ%@t%o@ on dj‘t}g‘ﬁ{a [j?gcgﬁh%ggpwsa%?e side
corr esbonﬁh% “ﬂ'bbadﬁe@mmdwmh iefergace tcSElL‘G)r?d Stiéhages s@ch%@’tﬁé%?&msable
slide sho $ &\é%% sljdf sho Broductlon of audio data
must not DE dg"'cd(r?;’kr b JemaisrRgm aF‘B SHBaugiogatar In generel e d
pl ay. Forman&;&mauedatah@cl@dlesiﬁdédﬂﬁmd 8 U6RCs

t hr ough ‘i'%ad 0e i | es of .an al bumto \Iflaig\%fa?ﬁc I ud '%Splﬁ%ltréea{doﬁg hhevndeo

i

ot her han Wﬁwﬁﬁtﬂﬁéﬂ%ﬁh‘é\ﬁ @P'l@ﬂ@nﬂﬂm@e&:ﬂodé as Isd:ﬂnmagél data
backgr oungkomding auéi%ftfgtf SSThe sWiPaaGiBH=08 ﬁl%i?o%tg C%J(#{@%g%h{h@? c?iiltlonally

reproduction of the background nusic 1s require
r epr oHuctNgRe gepatately fromigavaiasteeanntdata aeeuis eplailicedaRtbacRBrRMAGREsIc

an i mage rent inmage. Hereinafter,
pr obl ens %"WFW@%@& h%vgtﬁlgrpggg Eﬁ'ay of the browsable slide 5

show wi Il be described with reference to FIG 7. Still inmages, such
as the browsabiteferriigitddiG hbveacarsmldtnageiedd is0b @ubR deth r@@iﬁcﬂ?&rﬁz&f‘ﬁ‘smg

b aud dat lud deo dat
ot o gt S Aarbehistt it i oo Th MO AbPOeoAS At SPDIAID psoasess.
slide sham 8p@l amter@a[uwﬁta @&d@%&%ﬂ@@n?ﬁliﬁékbged aRIS rgﬂb'l%l plays

excl udi n% di o . data. The sub audi o data iIndicates a
addi tFon qr@rmﬁdﬁﬁéﬁc%’éﬁ%@a‘f"@ {he ingraaskd STG neuntenvaldat aHawdverswhen a

| age. datae Hoer CRCRS 1 forysd UL I el P e ST el it alfiilo dac o
i s synchreafiusigdihssag on a target position of the reverse or forward ptay (e.g., 3000 and
20000). If the S'_FC 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 usihg 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.

Disclosure of the invention

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

8



PTS information, that is, encoding tine information. As data
reproduction proceeds, an STC counter value of a decoder (not shown)

IS increasgg #agogazdgormal play is 15 performed in accor%m@d&%he
i ncreased STC counter val ue. However, when a wuser wants to perform
t he reverse uﬁe f Or fé(ﬁvy . the STC counter value is readjusted
based on ¢ &etﬂ”tﬁﬂg‘i Iptesmiphng reRoRWRHANG the sul@ﬂuﬁrpcﬁq@aa;e(tmj:grommoo
and  2000Rusid, bvéh Guf; / Uzﬂfbaﬁ 1) (1S
reset to 10000 to Ees gﬁg 5t8r?r¥ e orP%yna fgqqralnm%qq%{ﬁﬂﬁ

original sub audio, thereby causing an 20 interruption in sub audio
data, i.e., baﬁk‘ﬁ-‘rrékﬂﬁdo aspechef the presané thvebtiorg thereds pyeiddécaal

reproduci peh-SRRAH t 0. decoder and an, audi o
decoder u%lw)ng an %%@%%%t%oﬁﬁﬁ@ {%Jrrgxhaﬁ%anﬁ%rep& %‘F‘iaﬁ'ﬁ"gleam data
repr oduci and aplpaudhdata sepamately add@d)rmldlucﬁalﬁétréém idBBL) Sehetsinige an
applicati % rowsabl e slid ow, it is difficult to
prevent a’% fi&lﬁqiﬂ?lfgwnpﬂs%a FBB’F%HH%@ Breprodystedhe skl avdis datahen
an STC value is readjusted during a reverse or forward play. In this

case, the browsddifiena bispects aad/ oz advaitages bﬁﬂhéqmé?ﬁgn vﬁfrB@tslék Yorﬁ'gig rt
m ght cau piah

se a hars noi se. Di scl osure of | nvent'1 on
present HS‘&?\FPﬁW‘pBPg‘Wa\H g%llﬁwla’p?d‘ﬁlﬁ Bt Ryt vl bﬁ@bM@QS ffl'@lm thepd estuiption or

still irmag b@%é’me&l!firgbrﬁétc%&r | i de show, to which sub audio
data is additionally IZOOEﬁ‘g@g}%bgO’E’CT/ KR2004/ 000693 i ncl uded,

Wi thout interrupting reproduction of the sub audio data, i.e.
backglund nudi 8n aspee efdhe Repssent biveatian, the cwr&elslaclptley,a aubdawdio arrival

recor di n&un‘i@élo‘éﬂ‘(ﬁ\?@z@é&ﬁt r fhaf %rﬁe%ofgféglﬁﬁb&'%gg@% 54 @8 r{%rtes.e“t

i nvention, there ‘i's provid reprodu fsing a
reproducing unit to repr oduce mai nstream data s and sub audi o data
separ at el y addé&dangthenaspet @étf‘r@mﬁsdﬁtla\/enﬂbarﬁemmhmrro@m;:mi@g|ar@bun| t

| onal O TP e Bk ISTEROGINE B IR sRbbas e S basketand sub

forth i ngudiadaian t he description which follows and, in part, will be
obvious fromthe description, or nay be |learned by practice of the

i nvention. 10 of the ent . i nvention, the counter
i ncl {}Ees a Sublf{;ﬂﬁgggéﬁp?m present |Rver?t|on the malns{ream data includes still
image data.

According to another aspect of the present invention, there is provided a
reproducing apparatus including a mainstream reproducing unit to reproduce
mainstream data including still image data, using a clock for mainstream data; and a

20 sub audio reproducing unit to reproduce sub audio data separately added into the
mainstream data, using a clock for sub audio data.

According to another aspect of the present invention, the mainstream
reproducing unit includes a mainstream depacketizer that depacketizes the
mainstream data; and a mainstream ATC counter that provides a clock used in

25 depacketizing the mainstream data with the mainstream depacketizer. The sub
audio reproducing unit includes a sub audio depacketizer that depacketizes the sub
audio data; and a sub audio ATC counter that provides a clock used in depacketizing
the sub audio data with the sub audio depacketizer.



time clock (ATC) counter that is used to depacketize the sub audio
data. In another aspect of the present invention, the counter

conpri ses EHisoai 0 systemtine clock (STC) counter pEpkrbib4 Mﬁ’%
to decode the depacketized sub audio data. 15 In an aspect of t

present invent eam a% includes stjll 1nmage data.

According to a%?%e‘ﬁ'ngéﬁé’gp aFpRC EseRVBYRNtER, thqq@r,aglstrgam

provi ded eeprodurting! unit itledRad ﬂfa‘#&tﬂe@ﬁi dstoder ﬂ'ldmbaécgéseﬁl@rﬁ&%f?g%'dé@a
unit to re PHg]%l'ﬁg’tﬁhnal nstream data i ncluding still 1mage data, usin

a clock f8Ht ednerinaiream4lepagketizes md@mﬁmsrrepnbaiiemgmtamhau 0 '
repr oduce | nstr am dat

using a CP[??EE?# b@ﬁ%ﬁ%ﬁ%?ﬁﬂ%ﬁ@@ %g?g gtﬁ%&b a%%@’ﬂ‘ﬁgﬁ %pﬁgder
presenf i n’l?ramsmlmaudnrreprmiunfrtgrwmrmolué@ aéublaugrwedodeﬂma#@%@o@es the sub
mai nstrea th t depacke e i nstream data; and a
mai nst reaéﬁ"%@'%i%ﬁrﬁ%ﬁr{’ g\ﬂ"@é"sé a@%ﬁﬁ%@"u@&garsﬁl AR BABKOUN_Mg
the mai ns{heeemvdﬁsaa otk ubBE iINBERRINEIRE SUBRAGNGHABALIh (HE u%“élf udi o
reprodum(g‘%]ﬁﬂ i ncludes a sub audi o depacketizer that pac i zes

t he sub f.data; and a sub audi o ATC counter that provides a
cl ock used in depacketizing the sub audio data with the sub audio

depacketi zer. Acd0RIRGUYEB AR EPKREGRE/) M%Veﬁﬁﬁﬁrtﬂel%gisﬁj ovided

anot her aspect of the pifesent invention, th mal nstream r epro duc
unit fhel r@@ézsdt@mmmﬁﬁmde@mn@mieapr@drmrngjeldba@@otdram rsepasatteleanltiddlnﬂo

out put frmg]nrsg}ga,cm#é@t %d&&tﬁgée;é ‘%uc{‘ﬂ@gﬂj’ﬁgﬁu tre m STC count er

that provides a ock Us co ata with the
mai nstream decoder. S The sub audi o reproduci ng uni t [ ncI udes a sub
audi o decoder {ian aspecithe peesenbinventiting thiateproduging sdis aodibhiits ub

clock usanoiaeEERarARRLY SuP AR S ERGE Foer ieiniBlighindio scb audi

decoder. dstaording to yet another aspect of the present invention,

there is provided a io reproducing met hod conpri sing reproduci ng sub

audi Olsdat a, SepaLg ta%}ogct O%ﬁe present invention, the reproducing sub audio data
includes decoding the sub audio data using a clock decoding the depacketized sub

audio data.

According to still another aspect of the present invention, there is provided a
reproducing method including reproducing mainsiream 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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mai nstream data, using a clock for reproducing the sub audio data. In
an aspect of the present invention, the reproducing sub audi o data

i ncl udes dQRMssShdsddsN9 the sub audi o data using a cl OCkPQﬁﬁﬁﬁ}ﬁ%dr?Eﬂsng
the sub audio data. is In an aspect of the present invention, the

reproduci ng sup audio data includes decoding the sub audio data
usi ng a cl ock erbdingdo stk ageihae renact efitheusesentdnverdienathete isqrrdiidgd teo

il \ - at i ' i i ded .
Fepr oduct v pultf REfdathy rcdtiRg Btim oRKP8 d Bbaral SBcl it RiirdiiciBo
st ij |1 i neigpethdat, svhepain d3$ r@odradud:ing meuﬁqu catnprises n‘eblﬁodm;ij %Utﬁ@fﬁiﬂ dbiy
\ ; . . t Fam
o nstr eotineRe R et Bamis dsiih £ OBRk Featotugiais ek audie et

aspect of the present invention reproduci ng nmai nstream data i ncl udes

depacket i zi ng Adwerding s stileanvttiat aspest ofthe présurt ileraek olhord i'ég)r& h&e?(a
mai nstream data; 2 P’md d&ﬁodi ng. the mainstream data using cYc_)c
decodi ng ‘EQ%D‘HSEE&%E%P & (EGORInG Meditumstesing 2 pregeain sxgewtingod repeducing
present ifugidl MheFdRt ! ' ' RAe 1.2]
e i R e L
decodi ng ineEdigstl image datausisg agleckoeprodudisgdtie mpinsteeate gatk ehtiz ed

ST angeRER R ol et o e NSRS R e g B

conputter rependiaicing the subdiudip dedi um st ori ng a program executing a
reproduci ng nethod, wherein the reproduci ng nethod conprises
reproduci ng sub audio data separately added in nainstream data,

using a ¢l o r epr Qducj he sub audio data. 5 According to still
anot her o6 0 JVINGS ention, there is provided a

conmput er readabl e recording nmedi um storing a program executing a
reproduci ng ﬁgﬁﬁs@,ﬂdgﬁ{éﬁlé‘gfr@%ﬂeéferr%'@e?%@Sr?éttfnﬁ)mveam willdiecome
repr oducidpgareitnpdmen /&adfy of biéfﬂ?'ﬁorﬁttﬁ kol AP i a clock
repr oducidrilt@ t he nmi nst re.amﬁséa?‘g% an & foll dg&;rﬁ)tlaﬁ ofthe

15 embodiments, taken in conjunction with the accompanying drawings of which:

FIG. 1 illustrates a conventional data structure of multiplexed packet data;
FIG. 2 illustrates a conventional hierarchical encoding apparatus for MPEG
encoding; .
FIG. 3 illustrates a conventional data structure of packet data including arrival
20  time 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
11



reproduci ng sub audi o data separately added into the nainstream data
using a clock 1o reproducing the sub audio data. Brief Description
of the Drawdgefpsdfigse and/ or other aspects and advant aggergiadodBoosos
invention will become apparent and nore readily appreciated fromthe
foll owi ng description of the 1s enbodi nents, taken in conjunction
with the accon‘f)l’i-?q JI0rig adietaileddelod diagiasm of a mamsiteam Hesodertshewa in FIG. 9;
conventi o data structure of nultiplexed packet data; FIG 2
illustrates a conventional hierarchical encoding apparatus for MPEG
encodi ng; FI GFI®, |1rllmatﬂbamaart$msstraﬁmg1a infatabd oftedredudigg stilEinftigeRiak et
dat a i ncl udi n arrival %é) %Pap%s%(&ATSsE and a connecti on

bet ween tﬂ%c,& &g 19 25 smp geft dHeMiPR packet data is
reprodsiced; FIG 4 illustrates a conventional data structure of
packet data including time synchronization information; FIG 5

i |1 ust r at Bastinede formareyingenidhe imiestion epr oduci ng apparatus that 25
repr oduces packet data |ncI ud| ng ATSs; FIG 6 is a block diagramof a
part of a st arfdeflesentscwitiow be madiedn idatail to dunermbodinmeits pétiteopresenmty

appar at us; nventional nethod of reseit

e ¢ iy, bbbl Sr3iien BTN e AT AGEN ol FREGhoinSsin
FI G g i dike refdrened nnmemskefdra:gnhemkefeianésﬁsmdugrnm aﬁﬁére%ﬁbtﬁ:llments
accordl n to an, e e resent |nvent|on

det ai }"edgﬁ‘fﬁ&@écﬂﬁ’%@a&"‘g‘% ?’Wga"ﬁ g’tﬁ' gaeptgverioarty r&éemm Fq the faureql WO
2004/ 086396 PCT/ KR2004/ 000693 FIG 10 is a detailed bl ock di agram of
a mai nst ream d4GOEe a Hrsuidibdgraf @st%tung@@pﬁc@c:r@e;bﬁarétu%‘%&dem%to

illustratin % t hod of reproducing still inmage data, accord
an errbodlé?ﬁa%'fn geinent of taa arasenhipupRtiosn . Tihe reproducing apparatus 800 mcludesa

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



Best node for carrying out the Invention Reference will now be nade
in detail to the enbodi nents of the present invention, exanples of

which are wdbpipsRbRA | n the acconpanying draw ngs, whepgj i
reference nunerals refer to the |like el enents throughout&#ﬁ%ﬂﬂ%ﬁ)ﬂi

enbodi ments 1o are described below to explain the present invention
by referrPRE: & Malpgreany $Tds coynter 91, iassub andie STEH eayrden 911, esdubadidiy a

repr oduci Bg%ﬂ@f%% %ﬁd%oﬁaﬁﬁﬁgig%@szﬂo%fn enbodi nent. of the present

i nventi on. ucing  apparatus 8 i ncludes a nmmainstream data
reproducing unit 810 and a sub audio data reproducing unit 820. The
mai nst r eam dat &he diacaliivinggniti®d t rets pecketodhia éwluding atrivabtimeatampsi ng

count or 008 SHR S LR R AP DEA Vb o PR Pt daie latusing

The sub astill natpt datadono thecpatket tata 182Re NRMDGEFEBUFIDEUJ) j
using a '(ék delg a sub audi o ATC counter 906’%h§ t%"f‘]tssﬁgts sub

cl , and i ncl
audi o STCal:'g' rﬂaé‘ﬁebqalt? to lasgyb,augip bufier 8 r epr oduci ng appar at us 800
will be described in detail with 20 reference to FIG 9. As

descri bed abovPne fifte sbeREQUAEREIZRPDL fisiveiile HRRRAMH DaBRLNEL A
data using a clock for mainstreamdata and reproduces sub “audi o a
using a c aingtreampufian 992 ddepacketizasdthe meaingtieamiphckétalath,carld $anrds the
mai nstre il ’ di ata i ot
oot eq 1 T US PRiRiEh oailio Rl MpiaLbaftic Mol Bl e it
sub aldi oselre depackriiees804itransmeito theedoprpkeithec mginsfreamalals, AR wHieh

t hat ] I i L1 .. now described wiith reference to FIG
o The r ohBdd e dRiathel i el Bp BRRCS0EE prétb e e memels,
mai nst r eabadsdf GreATSMorraatioibadwst @ tBef Bl L i
de:oaiket Iéﬁé 904@%%8 D{ ngt reaam ATC tggtglfrlfgsrt 9051p§gﬁegcl?%ﬁeéag%5@%85tream

count er coyn d source depacketizer 907, a denultipl exer 908,
a mai nstream decoder 12 WO 2004/ 086396 PCT/ KR2004/ 000693 909, a

mai nst ream STQomarRire8HAT@ coUfterY0s ) iABHEhP 10 -
decoder 912, tgnd a grarghi CSs _prcocesesor gg'éft?&%'ﬁ%jgfsg%o%}%ﬂegaéﬁﬁpgg‘?m

r eads!paci®W BgderpRkatizer Faainstreanidata tadhs denpatiplexer 998 dirtioen a

recor di ngyrgBeichingitimé (83 8lst S VB RPLERANPRASKALINSAL A AL S9INYr 005 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 mainsiream 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



5 still image data fromthe packet data to the nainstream buffer 902,
and transmts sub audio packet data to the sub audio buffer 903. The

first sour e siRpasskst | zer 904 receives the mai nstream pagkRR28Fb6bs93
from the nainstream buffer 902, depacketizes the nainstream packet

' | d h
dormi ¢ pl exer. i S0 SHERERHC pffit B BEHESE T feducSeauon depacketizer 007
\(/:I\Epa(r:] kez ihicéﬁumotlthemlmndi?] p'gbl&tdﬂﬁ@kigbi;ﬁ'l&gbté?hiﬂéa "tig'géa%@%gjs, 7o
ic Ss are _det ac o the demul tipl exer a
predet er mggg%ﬁtsqnﬁ'etﬁ?%“bra%?%P‘T&tggé'B@r SR Ay bitﬁﬂﬁi@i hasedon adddis value bea
et iy S g o

mai nst ream ATC@%gunter 905 contro S st source
to 15° sefldip BHERLL0G slgrimwonsting-atithed srmet time.h eVWemit tbaMga/aIRdS:

at the }i t 1 ' yval 4 eci fical | t he

mai nst r egtrrr? /is!}%%%ﬂﬁ,tﬁgg %#@ﬂ%%ﬁﬁ%{?{\e@&ﬁ’ %§§'H|8 O:gﬁ‘"aﬁ?y Saddedhioe segond
e Loy o ysto Raake it i1pul o thel swshdsouldeaidpabRitzef 967 Cfhe second
counti ng &5{{1?68gég?&{éﬁéern@%néw@i(ﬁ&%héﬁﬁ@@ sypgudio pagletddtarindt o a
val ue of artpuEShetiepadddiizesens a%id@té.eaﬂéagﬁﬁkegg%ggﬁg[E’,‘ljtgigﬁ aé%gﬁtput

first source_ depacketizer 904, the first source
depacket WE%E ﬂ?%gemrﬁ%ﬂﬁﬁwk@awrp%?kmy@&t%nhtwa b&ﬁéﬂﬁld BBown).
depacketi zed nmainstream data to the denultipl exer 908. The operations

oo he second ToeueriaBssate 46, AL, B0 bl 0, ATC et

906 are the same as those of sour pysieg

the 25 m&CREINBG R Jerodingime stagas (DT 8@t piesehtation fithesaaRpd ]
depacket igggf | di o packet data from_the sub audio
buf fer 903, ag%a?:%@?@?'ég‘af’ ﬁdé‘?ééf’?ﬁ%émﬂr'g@%e HECOLRI909. addexiamuitiplexed
depacket im@tstsaam dati outpat fotncthe ienfuiipléawsionsdesQMsE %ilg,?a

speciIEi C"(‘rl]éty ho%? ec?ﬂeg sougcg%%epac_ket i zer 907 .ou’gp tsd%%{eﬂqng buffer
depacket 280 9! Refors e femuitiplaxed nginstepmigta isrrputdo duhethinsdteam
pr edet er uieoedertd0fe i nterval s, based on ATS information added to the
sub audi o packet data by the sub audio ATC counter 906. 13 WO

2004/ 086396 Pﬁ/ KR20Q4/ 00 q_93 The sub audi o ATC counter 906 controls
t he second soltifgd tean igeq:oq@qrgw operates at 90 kHz or 27 MHz. The

mainstream STC 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 to 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



to output the sub audi o packet data at the predeterm ned tine
intervals. More specifically, the sub audio ATC counter 906 is

initializegdaapskesyd an ATS value of a first sub audi op@EpgkSiosfRkd
i nput to the second source depacketizer 907, and the sub 5 audio ATC

counter 906 start Y t me,time. . W a_counting value
of the sub au |eo[§'ﬁﬁ%ﬂgéhh&%&d§%§6??gg(aﬂﬁs\/@fagﬁmﬁ@plﬁx F@@%‘%aﬁhdﬁs
added to andstrasidits thedevodied reqdkietthd @raphiciprocéSsdrita 3SAENE cBOMtiHE
depacketize[\é%g?tg& t he secon sour ce depacketizer 907 depacketi zes

the seconff dPangueR®: S Hacquaten 910 it pauslenidodeyaleg of a S elipacket
audi o dat Th eﬂ,@ggg hi \ ; .

source d e%az;g'k eﬂsgé r 7b}r]r§§ %Biégs%es ﬁ?@%%p@ﬁ%ﬁ%@?ﬁg@@ﬁ} g%alﬁgﬁ%ﬁ%%
denul t3 pl@prisgogrogessing resulidtes sireeni iohshewnyehemtiesturdingvaaieof the

(P andrelstER ST sl Bip IR ehitiabaftols PGS BEHRLE PR st P
909. The pkmket tlatpl exed rmai nstream data out put fromthe denul tipl exer
908 is buffered by a decoding buffer 1s (not shown) before the

derul ti pl exed I nstream ais inpu o the I nstream  decoder
909. The nai nsﬁﬁ%e%ﬁf%‘*ﬁ%sc%ﬁh?éPB@t@%o%ESE&PHBf%g%@nQ#Eeawb@wdm%ecoﬂﬁé
nai nst r eg2die giallatieth&ddof BeTRAINBASHAH STT BHRRERTY G LAS khd RifiRRSH
(PCR) information (not shown) contained in the packet data, an

cont ri®1 s 9€CPIEUBIDF the 20 packet data obtained at an instant of tine
when the packet data is input to the decoding buffer based on the

PCR val ue contmgne dudid BT OOaslbr @'ﬂtcg)era-t’é@ 2% 8h KR cﬂ?t?r RRE gg@ic%ta?ls a

counter 910 controls the denultipl exed mainstream ato
to the maiahis eldhmdgeaekitized pybaudio datg thatrie inpubto aidedoding thiuffeTich

i nst ey B O 7 P T REOTCR et A ORI Mo sPee e o

t he graphics pl_rocessor 913 at a PTStime specified in the PTS
i nformation. ThesetadhdudiondTGsoustmOdhcaniras theodesasdatibyd sive audio data

graphi.cs .ps , . out QUL . D ration af the instream
STC 21 8untt§ P %ﬁ@‘ﬁﬁé t@ell%ﬂ? %pglpoooetcﬁgfgr 212 ?ﬁ%?’&%d'%ﬁﬁe?'&%im W‘?n?,ﬂ’ unt er

905. Thatinfosmatidreamchasddezblpy BEGUboaUTiedefddbrigg2. i niti al i zed based on
the PCR information and starts counting at the sane tine.

The operation of the sub audio STC counter 911 is similar to that of the
mainstream STC counter 910. That is, the sub audio STC counter 911 is initialized
based on PCR information contained in the packet data and starts counting at the

20 same time.

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 FI1G. 10 illustrates in detail the mainstream decoder 809 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



14 WO 2004/ 086396 PCT/ KR2004/ 000693 The mmi nstream decoder 909
decodes the denultipl exed mai nstream data and transmts the decoded

result to te2@iedkdsCS processor 913 when a counting VabHERRf04HING3
mai nstream STC counter 910 is equivalent to a value of a DTS of

packet data. Also, the g hi cs processor 913 processes the received

decodi ng 9&3guech 2s5sustities, :53? thexmginstreaw daja dees net insludesandie datanot
h wh fl f: ' I
cqut val orrCoiARaRoR Ato UBEAE Al ts PUSEINAL iAWt ofide Bhil aBbllaon.

operations of the sub audio STC counter 911 and the sub audi o decoder
912 are simi | afhe gudindseodsr 1, itee sub pisture slecode 2;cnd the \iddb deabdehd

50 ki ordersdp s Gheal S plffe itk Al igen' GotE b ivab baFELGR S 2 0
dat a tshatcoumiingpaluet of the eretastrezgn ST edunter91dhof Fleporarily stores

data, based on a PCR value contained in the packet data. The set sub

audi o STC cou r,9l1 contro t he. depacketjzed sub audi g data 5t

be input to t égsa 'Sﬁuﬁ?wcﬂﬂlﬁv&@ﬁfp Wﬁydﬁ%epf Cﬁ}ﬁe@ﬁ'ﬂ'%&("‘? qi\a]tgwét%
PTS i nf csepairhtely aiidddeeoslatio Butd, @@c@rﬁﬁlgiw%!ncbrﬂl_@@diﬁ@nt Bt the gréSent t

operation of the sub audio _STC counter lis simlar to that of the
mai nst r edAY&Ntiene ofiefeiFing 10 FIGRaY and 11t the dismdriviag ynit$B17eads packet datas
initializgght Iﬁ%?-i ferls LRJE { ned in the packet data
and starts coﬁ%ﬁ%&&gg t e'urRZQC))Mrs]@h%RJtﬁPﬁrg%%e sub audi o decoder 912

decodes the depacketized sub audio data when a counting value of the
sub alfdi o STCMajnsireamgata pkthedaad paeked dafes whighuiicludels stk image dataeis

et d : _ : .
W thout | iareAiie iR et 06 Ao ARFAHPAABRABLPE bl pGEEER
FI G 10 idibresitin dheesub audiettaiffier 008 (operatidrr ¢HiB)decoder 909 of FIG 9.

The mai nstream decoder 909 includes an audi o decoder | that decodes
audi o data, a I [ eco ecodes sub pictyre dat.a,
and a vi deo d&%‘ggpgb%%gﬁm%a‘iecp%%@z@&gg% dgg?%e%ﬁﬁﬁ :ﬂl%ef B?éﬁ’#'f?é’f"ég an
appl i cat imazedfonsd chlintingagéualat the rasiasirésn ATC counter 905, and the second
15 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 demultiplexes the mainstream data depacketized
by the first source depacketizer 904 (operation 1130).

Next, the mainstream decoder 909 decodes the demultiplexed mainsiream
20  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).

25 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



a browsabl e slide show, may include video data, i.e., still imge
data, and sub picture 15 WO 2004/ 086396 PCT/ KR2004/ 000693 data such
as subti t| &g 2dalbsshdie mai nstream data does not include géﬂ,t')(%zﬁ%
Accordi ngly, the audio decoder | is not used in the browsable sl?’iwe3
show application. The audio decoder 1, the sub picture decoder 2, and
the vi deo QEEckEcOMPRTsadablgdnediyat may Ham pardenvave that traaseniteidateovia

data resp i . I I : NSt r STC
Count er 515 DTt TSR T EBlol sk BTeRbrd s nfRIR LaREE o
of repr oddistringited amnbngicomputerdystems that aseipteredrataciedittedugiuh netwbrk, and
data, accgrding t.o an.enbodient of the esent, invention. Referrin
to ri oo - Bechar ihuBlGey BF Starky abilBlebiciecas Banedsieraatk e
t he regor phthe digabhuiey Skdteffoper ati on 1100). 10 Mainstream data of the
read packet.data, which includes still inage data, is stored in the
mai nstream buf { er 90@@3%% audi o data of the read packet data is
stored in the /UBESHS BefCCoEng regentinventionyitis possikle fo mare
source deﬁﬁtﬁ@@'ré@bdﬂ@ésﬂﬁﬁﬁé‘d@&é@e&éﬂ& AR 8l ﬁow,qa%\ﬁﬁ’ccs%lhb"‘
counting val ue of the mainstream ATC counter 905, and the 'second 1s
sour ce depudirdiixissepemtely paldrd: Using atdackfabmainsitreadad stabarsbal clook for

ti . ' . 0 At 11200 .
Next .t ne" s o e, MereHy pPeyenfind' S iRHUb i, PSP ERER G of By 260b cata
depacket | swth adlyadkgeodrid musisaveneluwiap acoatarder r&Gzksé @iyl at i on 1130) .
Next, the mai nstream decoder 909 decodes the denultipl exed mainstream

20 data based j of .t he mainstream STC counter 910,
and the sub 4 g’loggﬁgag%h}eé}ﬂB%@htégé%afe%etpﬁ%{;%MW@?P @Meg’ﬁﬁne?ﬁawa and
dat a basedesmnibadcbwotldig aprbiatedf by thess wRillad th theEH R ehbRGedhby be
(operation %140% . Next th? d%%odgd mai nstream data and sub audi o
data are BEFBR K pabadimant withgsy Gepalting Hom:RAYINGIPIgs @d shiriteihpe
enbodi ed @Agerftidho RS @pe’ RGN déﬂi'l%d'irﬁ‘g% cISPAPANE Ehelif |ntgEdi UM

Here, the conputer readable nmedium nay be any recordi ng apparatus

capable of storing data that is read by a conputer system e.g.,

17



a read-only nenmory (ROM, a random access nenory (RAM, a conpact
disc (CD)-ROM a magnetic tape, a floppy disk, an optical data
storage device, and so on. 16 WO 2004/ 086396 PCT/ KR2004/ 000693 Al so,
t he conputer readable nmediummmay be a carrier wave that transmts _
data via the Internet, for exanple. The conputer readable recording
medi um can be distributed anong conputer systens that are

i nterconnected through a network, aneLAh\gg present invention may be
stored and i nplenented as a conputer “readable code s in the

di stri but edVisa &t daimedds: descri bed above, according to the present
invention, it s pogs) al.ly reproduce still imge
data, such as lzla‘ brOﬁ%{)@%ﬁ%ia@ggr&%&%w@%\#i ch sub audio data is
separ at el y addadspredicing Lanit¢d @pkodiios mamistigam dalmand tsab andio datel ock f or
sub audi o data : L ] [ [ ction of
Sub audi o dat a~reRRE BB AR LRIt Uk rifeiBh Ry Rl SR A 3o
reverse play. @mprisegh cauitevusedivouiprasticiog dfe subeudioalséat i nventi on
have been shown and described, it would be appreciated by those
skilled in the art that changes may be made in this enbodi nent

wi t hout depart#ng fFhaarnseatys ofiedaipllewhensin tBp peynterdnciydes a sURAEHIRI on,
the scope gfrivahirksdicibsk GE0) BEShtéruskd® @éﬁbmizémééuh@uaio%w.va! ents. 17
CLAIMS What is clained iS: 1. A reproduci ng apparatus conprising: a
reproducing unit to reproduce mai nstream data and sub audi o data

separately addgd i nThdgppRRtRSETRMN2Fhareinthe EQirflertiiiher eOMBRHESIan@bUNI t
conpri ses a counter use n_reproduci n%:;%t he sub audi o

i data. 2. The
appar at us Gpdie |sa?tﬁﬁnf'rn%%cﬂ<éﬁﬁcfwntewﬁ fo qeﬁe%tﬁséeaaf&a%m?&&g@“&
arrival timmetacl ock (ATC) counter used to depacketize the sub audio
data. 3. The apparatus of claim2, wherein the counter further
conprises a sub audio systemtine clock (STC) counter used to decode
t he depacketi zéd subheaamhacatudeftciaim 1, wherein the mainstream data comprises still

image data.

5, A reproducing apparatus comprising;

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.

6. The apparétus 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

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 depacketizer.

18



4. The apparatus of claim1, wherein the mainstream data conprises

still imge data. 5. A reproduci ng apparatus conprising: a
mai nstream reproducing unit to reproduce mai nstream data i ncl udi ng
still imge data, using a clock for mainstreamdata; and a sub audio

reproducing unit to reproduce sub audi o data separately added into
- the nmainstreamdata, using a clock for sub audio data 6. The

appar atus of c}ai mf A gaﬁjsrhzgpﬁggﬁbﬁgpﬂﬁé?ngﬂg{e FHiljuHiH nit

conprises: a mainstrea epac epac &' he |nstream
dat a; and &urihar epsmprieesh ATC counter which is used in depacketl zing the

mai nstream dal gawistrdarh BchE@Pm%f Hééjl‘ﬁQ Heér‘ﬁrd’ataaé'lﬁ%dttﬂ%mstHQ audi o

reproduci ng unit conprises: audi o depacketi zer t
depacket i zé@'@ﬁ@a@dﬁp%ﬁ'@r@@ﬂa and a sub audi o ATC counter which is

used in depackgiafiiganh BFCTOnBHHROEAHES a Whéludedan etddmddhed
depacketi zer., 18 7. The ﬁ%ar atus of claim®6, wherein the nmainstream

repr oduci n@‘atﬂﬂr?amfjﬁ'iat%@rt B#sirears degpdeniandt r eam decoder t hat

decodes the mahBshi 8adl ApreHRIA Q,mt frthednhiRisegi NSt r eam depacketi zer;
and a mai nstream STC counter t g ovi des a_cl ock used |n decodi ng

the mainstr ea%?‘daﬁ%'wqcﬁd?rﬁﬁatﬁj&f; Ryt gda oyt Farethe P audi o
r epr oduci ngudiidépdcuetizBerangonpri ses: a sub audi o decoder that decodes

t he sub audi o data_ out fromthe su audi o ket.i z nd .a sub
hudi o STE court a1 i SH ghirigbd heithe i3tk re B G FinBHig®
audi o dat dataiviith thdeubsatlicadetioderdecoder . 8. A conputer readabl e
recordi ng medium storing a program executing a reproducing nethod,

conpri si ng:
3. A computer readable recording medium storing a program executing a

reproducing method, comprising:
reproducing sub audic data separately added in mainsfream data, using a

clock reproducing the sub audio data.

9. A computer readable recording medium storing a program executing a
reproducing method, wherein the reproducing method comprises: ‘

reproducing mainstream data including still image data using a clock
reproducing the mainsiream data; and

reproducing sub audio data separately added into the mainstream data using -

a clock reproducing the sub audio data.

10. A reproducing apparatus reproducing video and audio data streams
recorded on a recording disc, comptising: -

a first reproducer reproducing a first data stream based on first counters; and

a second reproducer reproducing a second data stream based on second

gounters.

1. The apparatus of claim 10, whergin when the first and second counters

are independently adjusted without affecting each other.
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reproduci ng sub audi o data separately added in mainstream data, using
a clock reproducing the sub audio data. 9. A conputer readable
recordi ng nmedium storing a program executing a reproducing nethod,
wherein the reproduci ng net hod conprises: reproducing nmai nstream data
including still image data using a clock reproducing the mainstream
data; and reproduci ng sub audi o data separately added into the

mai nstr eam dat g, usi §g, o -chack SERLBANEIDE Al U ANl Rl 30 A
reproduci ng appar at us rébro ucing video an audi 0 data SHT eans

recor ded. arival tirae dpck eayntiir sod a dicstrpysitern fige clock cowttery aiut thd seeand

' eproduci ngogybilSinofal 88 AMBARRLBE dduhE} af UGS o808 tirfe
second reproducer rgprodum ng a secon afa Siream based’ on second
count ers. Elock Tounterpyishaara initiflizer kasad 00 pragram elopk wierangeripfofmation imnd
second CcOURLEH St arlBchieRetrent | y adjusted wi thout affecting each
other. 19 12. The apparatus of claim 10, wherein the first counters
conprise a first arrival tinme clock counter and a first systemtine

C! ock counter, {gnd Ti‘.’beap?)%%@ofo@éwmz%ﬁeréiﬁ%ﬁ@ﬁe oaﬁé@ﬁgmﬁfiéé:syal
time clock counter -and a second systemtinme clock counter which are

initialized ba88wt byffesmbishLarierasdhe first éatepeR2Minf ormation in  the

first and secogérstiabircstdaratizdBvhidh8eiRRaizad the fitdt deladdtrebhbas¥ed ei n
the first re - a first buffer which captures the

rodycer conpr i ses: _
first data?® PB%#]th%ﬁr?tiqré‘fa]ErBEF@Ekﬁ%ﬁ‘é&rketi zer whi ch depacketizes the
first data Zt r@?ﬁ@nbl?pl@ﬁer@ﬁ}qh@a@ﬂmmlbx@tré hepédkét&‘egail‘st iddt@s_trtéiar'g('ﬁ?r_ﬁi ock
counter; a denult exer i,chdemul tipl ex e acketized first
Gata otream  andhBrengt caREBaTE RS Trm dee SR e s R
dat a str eawf thadied sgsiera tio@iohdck colintehe first systemtinme cl ock counter.
14. The apparatus of claim 13, wherein the first data stream

conprises nmainstreamdata, and the second data stream conprises sub
audi o dat a. 14. The apparatus of claim 13, wherein the first data stream comprises

mainstream data, and the second data stream comprises sub audio data.

15. The apparatus of claim 14, wherein the mainstream data comprises still

image data.

16. The apparatus of claim 14, wherein the mainstream data comprises a

browsable slide show.

17. The apparatus of claim 14, 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.

18. The apparatus of claim 17, wherein when the mainstream data

comprises a browsable slide show the audio decoder is inactive.
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15. The apparatus of claim 14, wherein the nmai nstream data conpri ses
still imge data. 16. The apparatus of claim 14, wherein the

mai nstream data conprises a browsable slide show 17. The apparatus
of claim 14, wherein the first decoder conprises: an audio decoder
whi ch decodes audi o data; a sub picture decoder which decodes sub
picture data; and a video decoder which decodes video data. 18. The
apparatus of clai m-L7, i t Lnstr t 1Ses a
browsabl e sl i dLé%s ho1gv'\;l t%%%&%%cg‘ﬁg%‘e@%@m%a%’? ?@dg}eg%ﬁi%%aﬁﬂﬁéée%
appar at us of c# s¢aend Buifettveniahi gaptunes the setwid dejy bdamer conpri ses: a
second buffer I : ; A, our ce
depacketi zer m%}\?%%ﬂgg&g&ggg@é&sﬁfﬁgﬁggg%ﬁk g?%i{streg%d l§%gse nZn a
count of t hessskaroheruat plithepecondermiyrdinie eletioginteria second decoder

- decodi ng the depaekglbdidr §&5AMG fﬁe%‘%@paéﬁétﬁm%ﬁé@af&%tr@am%géﬁlgrﬁ)é the

second systemtime clock counter. . The apparatus of claim19,
wher ei n t heoynt pEihe gaeandsystemdimestprk oaster.mai nst r eam dat a, and t he
second data stream conprises sub audio data. 21. The apparatus of
claim19, wherein the second data stream conprises sub audio data

whi ch is reproffuced Necpap@tEs cisim f fevitareia ihefustsals fieeam soBpigtfuct i on.

22. The appairtrosm dhtathid e E8condhRitLétreahleongfieesn sudaidio gdtaeam i s

separately added to the first data streamon the recording disc. 21
21. The apparatus of claim 19, wherein the second data stream comprises

sub audio data which is reproduced regardless of the first data stream reproduction.

22. The apparatus of claim 18, wherein the second data stream is
separately added to the first data stream on the recording disc.
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