REPRODUCI NG APPARATUS AND METHOD, AND RECORDI NG MEDI UM Techni cal
Field The present invention relates to a reproduci ng apparatus and
nmet hod, and 5 nore particularly, to a reproduci ng apparatus and
nmet hod for reproducing still image data, such as a browsable slide
show, to which sub audio data is separately added, and a recording
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very large, the picture data needs to be corrpressed using tinme-space
conpression to be encoded for easy transm ssion. In general, to be
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units for a decoding process required for data reproduction. That Is,
the time sthfynpressed under the MPEG standards or is convsrted into digital data using
linear Pulse Code Modulation (PCM). Time information, necessary for
synchronizing the encoded video data and audio data with each other, is
incorporatad into system multiplexed data. |n this case, the MPEGZ2 standard is

20 also frequently used when encoding data.

The system muitiplexing 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 packefs 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 fransmitted 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 ime 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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1 is information that specifies when audio or video data nust be

decoded and reproduced in access units. There are two types of tine
stanps: Presentation Tine Stanp (PTS) and Decoding Tine Stanp (DTS).
The PIS is tinme managenent information of data reproduction selected
dependi ng on an MPEG codi ng net hod adopted, when a System Tirnme C ock
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Hereinafter, conventional MPEG encoding and decoding apparatuses will be
described with reference to FIGS. 2 through 6.

FIG. 2 illustrates a conventional hlerarchical 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 encading 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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2 indicates when an inmage is output. In general, only the PTSis
included in the audio data. In this case, the DIS is regarded as
being the sane as the PTS. After the inclusion of the PTS and the
DTS, the audio data or video data is packetized in a payload data
format. 5A program stream nultiplexer 250 nmultipl exes the video PES
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such as 10 dewltiglexaddi o data, 20 which is divided in predeternined
units so that the data can be transmtted via a satellite, a cable,
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broadcast data on a storage medium has been increased.  In this disclosure, the TS
is used in multiplexing but the PS also can be used.

the vari ab

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 fransmitted 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 packef 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 a fransmitting side transmits
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30 the packet data was transmtted is significant when the packet
data is input to a decoder of a reproducing apparatus. This is
because a transmtting side transmts 3 the packet data to a
receiving side while adjusting tine intervals between transm ssions
of the packet data, in consideration of the state of the buffer of

the recei vi fg [RizRE R o 4 fddeidng $18e ARIOSHUstinG tinhd Miatosl dBtvRehi M
Intervals are not adhered to, the buffe[qlpat_the recei vi ng apfgeﬁt_rat us
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medium 1In Igt recordrng a recel ves packet data
sent by a transmtting side at particular tinme intervals and records

it on a recordi g dnsgribed atfteve; apiveldliestames (ATSe)whichaek e infrraatian

counter is fegswir{geﬂeta?m}aﬁ fRdlck dht3CaR3esGledlBr ﬁ@bgrs a@ﬁge@g@g&%ﬁ when?d

reproduci ng dpparatus at the same time Interva rticular
time i ntler veackeidatd tiapsmittedtin A8Jaimatiswgcanded ormnrecorting mediupeanit es i n

response to & d nwl r 27MHz, and includes a counter
vai oe inserctegWE%oﬂ:? etﬂ%g%iaggiﬁga a, n’?’he counter being an ATS

obtained at an instant of tine a packet is input to the counter. To
reproduce the rdeothgewopsiss Reeclding apparatusiraeeipes paaket et seaktbWi ch

detef mi ned orefibhg sdstat pRRESY Ui hitale Mhciee 088 ing Mo AP RRHLAL
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t he ATS f orpaitaulariieys Gianedls yaed bxthedrangmitiingisideat ke aowderopsrates inur e
of packet dakgorisBb YdyBRrf\iSek SPRFHY S MHzZ, and includes a counter valie
inserted into the packet data, the counter being an ATS cbtained at an instant of time
a packet is input to the counter.  To reproduce the recorded packet data, the time
20 intervals at which the packet data will bhe transmitted 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 illustrates a data structure of packet data including ATSs specifying
arrival times of the packet data to a recelving side, and a connection between the
ATSs and data output time when the packef data is reproduced. Referring to FIG. 3,
when packet data A, B, C, and D are received at arrival imes 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 info the packet data 4, B, C, and D. For data
reproduction, the packet data is output and reproduced based on the ATSs. That is,

the packet data A is output at the output time 100, the packet data B is output at the
4




arrival tinmes of the packet data to a receiving side, and a
connection between the ATSs and data output tinme when the packet data
I s reproduced. Referring to FIG 3, when packet data A, B. C, and D
are received at arrival tinmes 100, 110, 130, and 150, respectively, a
recordi ng apparatus nakes ATSs indicating the arrival times 100, 110,

30 130, and dusputdintk 1105 B SadkBEdAd Tis it bPPeRAGK R tinfldt R '§‘nd Bre Facket

and D. For g%a reproduction, the packet data is output ah
repr oduced 28 BRuUiDYbaltheoutpHEime150. t he packet data A is output at
the output time 100, the packet data B is output at the output tine

110, the packet ¢atat fuditédth Baka st OHREL dth 38 %i,iﬁl'
packet data D is output at the out pg??f?rre 150. FI G? ﬂ'ﬁgﬁézﬁ@gh%
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data 400 to jnclude information, suc
stanp (DTS) “28oa pregentadion time sfemp (P H8) 430 mpd eRdBJvidt80(AVAdeta 440, according

audi o/ vi deo t&fﬁ@pr@éé@i%ﬂﬂoﬁccordi ng to the present invention. FIG 5
illustrates a part of a reproduci ng apparatus 500 that reproduces

packet data_j ncl uding ATSs as shown in FIG 4. The recording
appar atus 500 inEi@@é@sﬁ'ﬁ% HpFEolr reprericing appaiaiys S0Giifat spra@es packet
source depa ' ; un : i

i ving uh Loy meelng MTSe 38 SHBfn M F1 21T TP et ting ppporlld Sl idudes o
transm t'§ t Kiscsliyiogtunidx1, & butferdsaP. piseurceaiepacketizer 530, andlae AFCf dominter
520 recei veggphe packet data Including the ATSs and transmts it to
15 the source depacketizer 530. The ATC counter 540 is used when a

data stream storjed In g,r_ecor_di nég
he disc driving unit 510 reads the packet data including the ATSs and

transmits the packet data to the buffer 520,

The buffer 520 receives the packet data including the ATSs and transmiits it to
15 the source depacketizer 530.

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 inpuf 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 fo 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.



mediumis transmtted to a decoder (not shown) at intervals of tine
at which the packet data has first been transmtted froma receiving
side. The ATC counter 540 operates in response to a system cl ock 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
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of FIG 3, & themtbenpakclos data Inhesillar @lngerf i r st packet data is 100, an
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sour ce depac ' IS fromfhe second packet data
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t he ot her p?ﬁ%gg 09’??@ inasimlar manner. FIG 6 is a block di'agram
of a conventioRal 'ndard decoder 600 used for 10 data

synchroni zati on based on encoded tine information such as a PTS and a
DTS. Referring tidherlegultiplexenéddeouiipleses muttiflades/ideoenibt dh )@l

610, a vid r i ck TC), count er 630, an
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subtitle d e ! i sl t.0 be overlapped with the video
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I's not illustrated.
20 The STC counter 830 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 demultiplexer 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 g 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



20The SIC counter 630 operates at 90 KHz or 27 MHz and controls a

val ue 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

equi valent to a program clock reference (PCR) val ue of the packet.
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a reverse play where a previous inmage is reproduced again or a
forward play where reproduction of a current image is_skipped and a

next image is rdp¥Yficeterapeivamralietions aestildmagemt &drshitoereds aslide
val ue, i magdewadierein 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 hext
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 comesponding 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

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




be sequentially reproduced again. If audio data is included in a
still image, the audio data is reproduced in synchronization with a
new y updated still inage. Thus, 25 the reproduction of the audio
data is discontinued, and the audio data is reproduced again starting
froma portion of the audio data corresponding to a new still inage,

Second, t hereprogudlichiop Wt Rguhd usioereduivei sy Mt&%@;gro% b6 &ﬂow,
be d ven du t he

reproduction of audi g data nust not be di scontinued e ring

reverse pl af"RHOSHENTR Uesr $elpctsandHepradysesiar nagepresedingosliobowing a
reproduced agrrédtilegél ng through 30 the files of an albumto view

I ncl uded photos. On"the other hand, during reproduction of the
browsabl e slide show wi th background pusic, seam ess 7 reproduction

of the backgr ound®RiTEHEn PLLERR VR efféf‘”qfﬁtoﬁF%{efﬁ%?iﬂbgﬁﬂiﬁibmw-‘iﬂbl%ﬂidel
i mages eyenshdw dillsedesthbes With *&tdrdnBRIOHS S af) lrﬁ%{é@, Q{g:ﬁ%%%&%r sable
f wth the To or

following a current inmage. Hereinafter, problens rwar

reverse pl afidGrshome ais idat inko mainsiresmdiatmand sub pudidgets: i bregendralythe
ref erence t@alfstrearh ' ' f EaVT=Tell '

e i vi ded | megeart e Inoludb AR dafh AP ) an SABTAS cBl i Hedso
mai nst r eam @@tadn abeowitrble slidgshowaang|icationinusl seandarstbasias siill imege data
data, but t i I n I ' - a L,cati on.ous

be understo{e;bgsll)(fljslﬁbsathi"?ﬁj?’[r?iag.erialgg'gl g@%@fﬁ*.%g@ﬁ% 0 (li)a#)ée%léa %hﬁﬁésﬁ 1 hYo
dat a i ndf caede seprrstalisiremiheamainstragui dataamdt isyrepomdreetbas basgadieidymnusic

fromthe W%@ﬂ@dﬂ@ﬁﬁmﬁegﬁl iﬁ%@é%&é‘?e‘j as background nusic during
0 [ i mage dara.

repr oducti on e st Referring to FIG 7, each
still inmage and sub audio data is synchroni zed using PTS information,
that is, encodi mgfeVingte Rt naashowil imegeland svie pudicdulets issympioerieetbyusiag
STC counter i d L kS0 N [ el
ol ay 15 15 DEopeetion, BaER B cue! ke Rithinction, DAL BA3 kARG Rt apcttos.
val ue. Howee? TC\ipERtes valye of agacedardngishbenhistinereasaderrsiea pormiad plagyiis

o1 D, TR oAbt o B SRS 0 A R e
count er valUYfer wanigiapegarm E)heerese@e@nmyd play, the 8T Ctavutad 98iue ds
readjusted based on a target position of the reverse or forward play (e.g., 3000 and
20000). I the 8TC counter value is updated, the STC counter is reset to 10000 to
restore both the oﬁginaf 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
smoothily and might cause a harsh grating noise.

Disclosure of the Invention

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

3




restore both the original still image and the original sub audio,
t hereby causing an 20 interruption in sub audio data, i.e.,
background nusi c. As descri bed above, a conventi onal
reproduci ng apparatus controls both a video decoder and an audi o
decoder using an STC counter. Therefore, when the conventional

reproduci ng imnmﬁawuﬁoutsrxt9§@ﬁinQQe1sx;@suaﬁmcof 1 s addiPEss, 18! BSbK@fbund
application_such as 8 browsabl e slide show, it is difficult to

prevent an [ BYGR FUING & Tosward aisp\ Gk Plepransra waeidingovadiunmBesionen

an STC value is readjusted during a reverse or forward play. In this

case, the browsahtaordihy tteas hgece 8Nheprétent PRERBACBRISRIRbAkYY gnd
m ght cause_a harsh %‘Sﬂatl ng noi se. Di sclosyre of the Invention 30The
Ing SRR

present inv §AMBNSEY areRioduRingretihisdepieduee paistreamglata
still i mpgeantibab abdiskiatPsabaRioNSRALE irtthb SRaitdtRm 482 Ph&BirHE audi o

data is additiopal Igy Jncluded, "without interrupti n%‘ reproducti on of
the sub audiGTRRAIEING ynitcompyisek gounigr Herd B, reprpducing fiermyibeaticio dated or
reverse play, and a recordi ng medi umtherefor. According to an

aspect of the prixuiiinal satRRts id/ortdaeastalss BT ifl@Rtch Wl QMW e 8 part
appar at us C.Ogﬁl’l si nr&, a reprodycing unit to reproduce mi nstrea_m_(r:lgta
and sub audfGNBIPSCiLRa Which g ‘%Nﬁ)%ﬁjvirhp"irhé‘mhﬁ? ARYieusHiE dhedlesdiatien, wr

t he reprodughp@e Iédthbd 69 BRIGHSES e GREALSE, Used in reproduci ng the sub
audi o dat a. Addi t1 onal aspects and/ or advantages of the

and. i nbart, i 1T SRS PO PPGIR INGniaSa s Ui Inciders subesdie e

by practi cetiné clobk (ANERSHURRER that is used tbRicpAciRtBE He Rb dudfo atgsent
i nvention, the counter includes a sub audio arrival tinme clock (ATC

counter that is C ize the sub audi o dat a. . In
anot her aspect o;ﬁ ?ﬁoeth%r%ggﬁtt&%%@rﬁf?a}d?v 8”’?&%!‘??‘5%9%?9%‘?'75?@3?" bsyup
audi o syst emdid systehdicle (GHIIBTO) cotreter thatls Ussd tsestdde the gegecketifead sub
depacket i zeaqI %ug%t%udi o data. 15In an aspect of the present Invention,
t he mainstreg a includes still ‘

15 In an aspect of the present Invention, the mainstream 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,




i mge dat a. Accordi ng to anot her aspect of the present
invention, there is provided a reproduci ng apparatus including a
mai nstream reproducing unit to reproduce mai nstream data i ncl udi ng
still image data, using a clock for nminstreamdata; and a 20 sub
audi o reproduci ng unit to reproduce sub audi o data separately added
into the mainstreAocatding to arothgr aspeicboithé presentinesidion, Halmainstream

Accordi ng to_anot her a t of the res ention, the mainstream .
repr odu0|gng TaRS uF’HEI”UﬁB? Liges g 'Hg'f]? §85%da(ﬁ}qtggpociq$§ha aginatieam gaig

t he mai nst r eaputaton tmﬂarasmmabpm;ﬂ@mwmaﬂrsn’e%tsm %bﬂ@ﬁth@t
clock used in 28 ep%@téetl ‘%EPBQ rTﬁI nstreamdata with

mai nst r eam dEPUESSEC ingdhe Medsireamdaty wilh the mamstre@@ decoder,
sub audi ¢ defekabisdio @B@du@iﬁ@%&ﬁdk@% atehu% a%ﬂd@@ét‘é erﬁ%% BecodiRd i1 sub

sub audi o ATC counter that provides a clock use epac etizing t
sub audi o d&ugiagaty Ovtpélf‘é’am tha it abidip slerackelizar; anda sub alidig ST aototterer

aspect of thRafHiEWEH 2 bl@a‘éﬁﬂ&é&m ddcB gmg'?ﬁ’é élﬁ)té]e iy n@{mﬂg' 99 alio!

i ncl udes a nmi nstream decoder that deCodes t f eam data out put
from the nmaide§Pd¥am depacketi zer; and a mainstream Sit counter that
provides a clock used in decoding the mainstreamdata with the

mai nst r eam decodgecordig t6 Yt AHtHP a6 Qfliiel rﬂgsél'ﬁ!rfvehﬂﬁ Wesre :@pr%%ged a

audi o decoder that, decodes the sub audi o data out put omth
audi o deffack@Poering methas comprising reprodecing sy avdie ﬁlata sepaptrisaddad iniok

used in deceeuingrdditdste busigh QR Y6 ﬁébk@uétﬁ%ﬂv%%b%d) gggeoder.

According to yet another aspect of the pres I nvention, there is

provided a to re roduci n%t thod conpri si ng repr oduci ng sub _audi o
data, separately Qc?&e"lfp? & Ui presentdayantian.dhe (raredlcina s haudioata

r epr oduci ng lrtdtﬁie‘éldépa&l@h@mgaﬁ@sub audio datalus@y Eﬁ@@ﬁ@@?ﬁckéﬂ% h%%%B{aHdto

i nventi on, '% reproducing sub audio data includes depacketlzing
sub audi o dgﬁ using a clock depacketizing the sub audio data. 15In
an aspect of the present invention, the reproducing sub audi o data

i ncl udessdecodi ngntah@spehtt cﬂlﬂﬂb pred@ﬁtanmtldim the Edpesduciieram Adid #sa
depacketi zed fl.(lj %ud ‘? a d%‘ @Ocq o, still anot her aspect
of the preseMU“FRVERTTSH etsi'r@raé’ RS ?b@‘i"ﬂ G d@ﬁP@BHél%ﬁemﬁwd sub
i ncl udi ng r apdiodiaéi.ng mai nst ream dat a i ncl udi ng still image data
According to still another aspect of the present invention, there is provided a
reproducing method including repraducing mainstreamn data including still image data
20 using & 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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20 using a clock reproduci ng the mai nstream data; and reproduci ng sub
audi o data, which is separately added in the mainstream data, using a
cl ock reproduci ng the sub audi o dat a. In an aspect of the
present invention reproduci ng nmai nstream data i ncl udes depacketi zi ng
the mai nstream data using a clock depacketizing the nainstream dat a;

25 and decodi ng Ab@brﬂmgrtéTsﬂl?éﬁ&tﬁé‘ﬁﬁpéé&'d?%@pr@b@ﬁt'ﬁn%ﬁ@ﬁ tHQre IQErovldeda
depacketi zed mainstream data I n an aspect of

i nvention r &AFBYIREIrRRPANB a0 Bgeim ﬂ@ﬂ‘ﬂ%ﬁ“&é@ﬁ@l&@@u@gr@wmusmg

audi o data WsdtRed, awHdreiRkng

the sub audi o data usfl %?E&Eﬁdgzrh&g?%ESmﬁHébd@r'égfc@ggﬁg%Hb%ﬁg audi o
30data. -  separabhadderhiniaaipsieam d&ff@tiﬂﬂmg a@l@@lstrepmducm;g feesibraudio data.
i nvention, there is provided a conputer readable recordi ng nmedi um

storing g progr m&mﬁg% 8] andtﬁ&ré@,ﬁe&'dﬁﬂae'ﬁrbgﬂg1in\)e{§ﬁ§r?'tneﬁe*?§ gioyjded a

reproduci ng nmet hod conprises reproduci ng sub a separ
added | n maiCREPHEsRsasable regarding meditmatonngs @mtﬂmgxemmmeamuang

dat a. 5A000rnﬁétﬁlﬁi W?le?élh Ltille @;;E‘Pr s ggﬁ&ﬁ&ﬁ c&th ﬁ&% rr%éxg)ﬁggnhg {rﬁb\rf é?lteagpdata

there is prOV|de e recor
pr ogr am exe#uding @llﬂ@ﬁg@data wg@slndﬂrepvmmmhe h’amﬁmanddmtamd

hod |
ot usi ng SR MRPEBPAGD e alAar e fid € ith o i i gock
sub audild daaREodgs theaup aadiedatant o the mai nstream data using a

clock to reproducing the sub audio data. Brief Description of the
Dr awi ngs These and/or ot her aspects and advantages of the

i nvention wgliks 0 BPR d nore readily appreciated fromthe
fol |l ow ng dm@%ﬁ%%odi ments, taken in conjunction
with the aCCO”pafﬁé#sﬁ%n@ﬁﬁ'\ﬂtﬁ&%sﬁu?t%htfdeantap‘f 5@ the i’nbén‘x‘c%?g@%co%e

conventional data structure exed packet data;
i1 lustrat esa@%@mﬁéﬁtméwaﬁilxeamrmte@frome&w@mmpm #fdhe MPEG

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

FIG. 1 illustrates a conventional data structure of multiplexed packet data;
FIG. Zillustrates 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. § illustrates a part of a conventional reproducing apparatus that
25  rteproduces 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 llustrates 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:
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FIG 3 illustrates a conventional data structure of packet data
including arrival 20 tinme stanps (ATSs) and a connection between the
ATSs and data output tine when the packet data is reproduced;

FIG 4 illustrates a conventional data structure of packet data
including tinme synchronization information: FIG 5

illustrates a pagfg qp i@a%mﬁggfﬁgﬁ@ggﬁﬂbpgw@?%e%gpgés&tggm&g@ in49s, 9;

r epr oduces packet data inclu
di agram of &'Bart of a standard decoder included in a conventional

o T esetti ng- o ooty 2 flowendt fistuhy LRihA) SEreRr RGN SR e
sl i de show, agowHiBg tg anembasimentarf the pleset indieatioram of a reproduci ng

appar at ug according to an enbodi nent of the present invention; FIG 9
is a detailed block diagram of the reproduci ng apparatus of FIG 8;

FIG 10 is Bedbmaidé & dahgink odi thgrlaverdibna mai nstream decoder shown in

FIG 9; and FIG.11 is a flowhart illustrating a nmethod of
reproduci ng sti | Refensrge wilinaw bacuadalinrdptdiido dre embodimenty ofthe plgent

present inv Lon. for carrying.out the |nvention, ,
Ref erence w %hﬁ%eﬁ%&h@g&qlﬁﬁlcﬁ&%ﬂus e %%8@88(&?—'9@?%{@ gewings. wherein
present i nvéke ieferenex aumbrets mifenkhithéﬁii@r@eméﬁtuﬂtmagi&ﬂhlt.i nTﬁt?@mbodimeﬂts
acconpanyi ng.draw. wherein like reference nunmerals refer_ to the
ko o1 dlfentie SAFHAET bbb B R ainsfS plrR LRV BV el B 1 Ge < o
explain the present invention by referring to the figures.
FIG. 8 is a 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
repraduces 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 sfructure of a reproducing apparatus 800 such as that shown in FIG. 8 will
how 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 803, a first
source depacketizer 904, a malnstream ATC counter 905, a sub audio ATC counter
906, a second source depacketizer 807, a demultiplexer 908, a mainstream decoder

12




FIG 8 is a block diagramillustrating a reproduci ng apparatus 800
according to an enbodi nent of the present invention. The reproducing
appar atus 800 includes a nmai nstream data reproducing unit 810 and a
sub audi o data reproduci ng unit 820. The mai nstream dat a
reproducing unit 810 reproduces mainstream data using 15 a cl ock, and
i ncludes a rRALGNS EARH bl oahif (A :
mai nstream smsgf gmti nee@'ﬁ%Z§ ‘ g?%fgg%%ﬁﬁgraﬂg%s¢é%h%%§2ésaﬁﬂﬁa% |l%
dat a repr odgereder @it awbe graphicsaueeasse®iZaudi o data using a dock, and
i ncludes a sub audi o ATC counter 906 and a sub audio STC counter 911.

A structure of t i t ' o |
TR HREUAGHS ugla g@@ g@%s ﬁé%k&%t%wgtgiug@gvagw F{@Q%mas

detail with 20 reference to ] - descri be
r epr oduci ng (Appalfena rewuding prestiure 834 fransaits seainefraam packeldatadnaiodking

for maingtreg ”qa#?ad & j ' I

sub audi o data. er%%o?@?ﬂé&ggﬁﬁq? aﬁ#g t@#@'@% sg%%ﬁ’rr%& %E??%fﬁdg%ﬁgkﬁ% sub
adj ust ed, t Budigipssketidata tofbesulliaodigdtiffer 0%hot affected by the

adj ust ment, thus enabling seam ess reproducti on of sub audi o data.

25The structure Ple fysf §‘dl{rﬁéejgééméltﬂﬁﬁiré??b@?éb%iv%@%%ﬁ@hs@?aﬁ;&?ckm‘f@frbl'?1

FIG 8 will now be descri eference to
r epr oduci ngthgppaingteamdoiier 903, depackstizasdbe mainstregnipackebdata, and sends the

mai nstream ; i ) in )
e Sk e B R Ameofudin Ul Y LA BRTer ol Wi SAUERG, e
count er 190650urce deparketizanadd tressmitk e dapackelzed analnstidani gataxieom$0tch a

mai nstream C?EL%Y 1 . |0

STC count er ﬁ% , a‘“? lf%@%aglaoﬁgg%%@remg’%gé%a@odﬁ }%g#%%ﬁ%%&brﬁggrg%%‘s,

913. bagrsl eh ATS informatignadided 80the mezidisirgeat katketidéta byribé maiinsream

arrival ti ”ﬁTétc%UH%rbﬁgss) froma recording nedium 914, transmts
ata’i

mai nstream packet aincluding 5 stilt inage data fromthe packet
data to the mainstream buffer 902, and transmts sub audi o packet

data to the sub H§dnainpiigare AT6omunter 905 comigols thesfirsksnuresedahacketizer PReto
904 recgtve ' iSEd HRAH f -Eﬂ’@ge ?ﬁtﬂl—:b“f fer
902, depackiﬁd}gg@j?ﬁga%ﬁnst reaﬁ%gg%g%?c}gfga@,eh{;uﬁ] seﬂg%é e

depacket i zeRredaiensineddimediatesvaldy tMeresoacifieally thr enaisg@anbT@ counter 905 is
speci fi cal | pitint ' t 7 4 i t;

depacket i ze%ﬁ't!ﬁgzitbﬁs%%ggndég‘ti@?@g?ngmlggﬁﬁ?ﬁ%ﬁ%ﬁ%gn g%%’égé 3¢ e"% ?‘?%hc? first
t he demul t i pluesedemrgotzer §oéorndestatiheatintingrat thetsamedtime. b&ed acouATiss
informatio : ' r ' ATC
count or 905 g e Frdifiircl AR cBBRLPASS mRanPly 4 Bl FTATERERTC
depacketl zeyecgnd mansteageprrkehdatd dppad toethe fiest soaicegtepadatidart 304, thet firet
denul tiple 1 I |

speci fi cal ?@{”rgﬂ%ﬁff‘%s F ggﬁﬁ%ﬁ%@%ﬁ Q‘E’ %g@%gﬁﬁﬁéﬁpﬁéﬁ ds%%rﬁi on
an ATS val wengs thendepdcksiizedanainsiresnndptadi the demaltiplegert908o t he fir st
source depacketizer 904, and starts counting at the sane tinme. \Wen a

counting val ue gheloeraiBh8 3t {HRAUBESERIEE ackBzdr 0P Ak YA 1Y addlo Arc
val ue of an ATS o
counter 806 are the same as those of the first source depacketizer 904 and the

25 mainstream ATC counter 905, respectively.

The second source depacketizer 807 receives a sub audio packet data from
the sub audio huffer 903, depacketizes the sub.audio packet data, and outputs the
depacketized sub audlo data to the sub audio decoder 912. More specifically, the
sacond 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 806,
13




20 second mai nstream packet data input to the first source
depacketi zer 904, the first source depacketizer 904 depacketizes the
second nai nstream packet data and sends the depacketized mai nstream
data to the denultipl exer 908. The operations of the second
source depacketizer 907 and the sub audio ATC counter 906 are the
sane as those of Theeuls audib ATQeaustat@pachatrols dio SIEnasEuicEUeRRcketizer 907

i nst 0 ti . .The. d source
Gopacket  zedd GuGARbSn R0 SARBETR SFE nredetermined i5h HinwaBabMerei o
buf fer 903, spegidoaligtthe eab thdioNIIT coimiter I8 IKRItialkaidhasal Q)n%LHI\;@FQ alhd8f a

re

depacketi ze .0 _data, to. the sub audi.o decoder 912.

S pgci ficall 3,“‘? g@%gt@g8ﬁ5€%t5{§&%glpag3§@%§@qogg,sogm depepkatizer $37, and the sub
depacket b zedudinKToustumtald08, startOspuBBny VB 198 sAhesini. e Wﬁéﬁé&%ﬁnt{r@t lue of
predeterm ngd ti i i e ‘{she

n%’g@&_g val s, sed on ATS information a

sub audio p @CPH’@SE BIRALARIEI R vilve pf 9DATS Beided to a sedinel
sub audi o Adith aadiopackéd QBtiRpLT Bl 919%?;5 d 907
to output the sug tgu%i? ackgt dal'?%ég%nta%gggjrge g?@%ﬁlzne flhf?eéezc%hd

interval s. RAES SPRRS Pt%éignﬂoy,dem@@ia@s Hedesondrsticaudio packed datasand
I nterval y .
i ni tial i zedotpaRdhe Begatkdlized/alosid daf | @é d%ﬁk%d%%%ﬁ%ﬁqgtoﬁwt

input to the second source depacketizer 9
count er 1906iaT 4% gecangifoure daprackelizenB®’ mambe sentio sbuftanttatshown). ue
of the sub audi o ATC counter 906 is equivalent to a value of an ATS

added to a secormhesddm &6 008 e
depacketi zer Q7'h;t§hE Lg%t_gon_é so%@éﬁﬁ?ggm%kg%dﬁ%g%%gﬁgé% t he

second sub HRAY"G: Batnesamadbhot and pesaelptiok tne stains (BT Suatido
data. The osjde ke damdiifkeRe@lSiado @fé ﬁaﬁgﬁﬁ%ﬂn Td%rgozéerr%b:[ Neng ggﬁlﬂﬂipiexed

source depacketizer 907 may be sent to a ~~(not shown
The denul t i PREREF210 @8ta RN TGN Sacdernuiiplens SOR ds buffatedrby astereding daffer

cont ai NisNg (Aot eamM) Befoké iR &érﬁuﬂﬁp[&%aﬁ@ﬂezﬁé QSENG zﬁﬂu‘?ﬂa %%;F@%g%tf‘e%g

(PTS) and s nd; the denultiplexed data to t mal NStr eam
The demnul tic&cg LPYai nst ream data output fromthe demul tipl exer 908
is buffered by a decodi ng buffer 15 (not shown) before the

demul ti pl exed nEhasaietpatfSACIcBURRPYI0 blerklt 418D NSk 0 909.
The mai nstream.SI C ggﬂnt ertq?éqggéer ates g? 90 dlgatzwﬁz cg‘?mﬁgf #ﬂ{ee

mai nst ream '@ftﬁet?ﬂﬁ R U] sejbgger bR PR Atk Irefskence(BERICe
(FOR) i nf orimfatmation((A6t stoeadniaMet i tHbdcRetdiea %%Q‘E%htr&%“a"’vaufé“&th .
controls a valléque %1[‘ the 20 ga(_:ket dat a obtai ned at an I nstant of ?I nme
when tH8 pRERE dgit SPiRigef ghan Instnt Rktime vhen e beskes dateds bpubio thae PCR
val ue cont @ieb&ding Buffdt®aRag bfthé RER value contained in the packet data.

The set mainstream STC counter 810 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 509.

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 mainsiream 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.
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The set mainstream STC counter 910 controls the denultipl exed

mai nstream data to be input to the mainstream decoder 909 at a DTS
time specified in the DTS informati on and decoded by the nmainstream
decoder 909. 25The decoded nmi nstream data out put fromthe mainstream
decoder 909 is input to the graphics processor 913 at a HHS tine
speci fied in theTREBainstreamedecoder 0tedatedesithd: demuitplexanmdntitears data

operatton oPERErRERRLIe s EaBin s orales BCRRr 913 mpeninotpiing ne

30 mainstr ea&ué‘ﬁ@tlmmamfre&ﬂl’STd' Beuntéiso10tis equirvalonttoeavahid 6F £ DTS backet
910 i s |n|t|a{|z ?I sed o t he PCquformatlon and starts countin :

at the sane e graphics REPGRRR NS B BIRCIEET G TCURYEdRcaing reRar and

demul ti plsexedtpme @ﬁidc@ﬁéfhg‘?és@lth@d sbl‘a%ﬁilfﬂttsﬁo{vh)?wﬁéﬁt}ﬂaeébdnﬁﬁg'bélué 9f fh'@e
gr aphi cs proce ﬁzj_or mé%gv\hen a ount| ng val ue of the mainstream S

count er 910 "ANEG FRugiEr § Q/Jﬂ"’éﬁé“ Glenbtararvalde op@dets ea'ataznemnstsle
the graphi cpagkdgagsor 913 processes the received decoding result and
5 outputs a processing result to a screen (not shown) when the

counting val ue t he i nstream Sit c ter 910 is equivalent to a
value of the PT%FI??O‘?R%W Gfiihg fub ﬁ%ﬂgt% gler ¥ii% apgd fie gyl padie flegader

sub audi o S epslidsr B ko6l th eh=5nfrea B TC €6GRELY10 and tH2lRaiRstfeam
simlar to thOScFeT-Of the mai nstream SI C counter 910 and the mai nstream

| o decod®r 88%P9eFEE9sub audi o STC counter 911 operates at 90 kHz or
27 MHz, and controls a value of the depacketized sub audi o data that

is input to a deTiecsulgauli BEC cd&h{emﬁ eﬁ@ﬁfa%rait oy K-areg Mﬁtaandhﬁ)ﬁ&dls a

on a PCR val contaj ned i.n - The s t sub
oo S ot 87 P BebEGmtRen 8 RAGEhintonts st &8 dagiod Bufsh Weiok o
be i nput totetnh@ramjasm @atdelﬁayéﬂron%QCRtvamd%Bﬁtéihé@m&ﬁ@ghék&@ataUTLhe

PTS informati on and decoded by the sub audi o decoder

operation of th ount.er i m,lar to that of th
ot not r eam 51 C B U8 efus Ricr She o1 bplsSis B He ok i b i cite

i ni tial iz edicdesieguidn tROBb afidio watoder o 0mt aiRTSkine shhefapiakas PTSt a and
starts Counz’iﬂ’or}%a%n gﬂg decoded by the sub audio decoder 912.

The operation of the sub audio STC counter 911 is similar to that of the
mainstream STC counter 910. That is, the sub audic 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 FIG. 10 tlustrates in detail the mainstream decoder 809 of FIG. 9. The
mainsiream decoder 909 includes an audio decoder 1 that decodes audio data, a
sub plcture 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, suich as
a browsable slide show, may include video data, i.e., still image data, and sub picture
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20 same time. The sub audi o decoder 912 decodes the
depacketi zed sub audi o 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
perform ng additional processing on the sub audio data. 25FIG 10

0272 A TR s 800 B

mai nst r eam decoder I ncfu ecoﬁes audi o

data, a subAgt@dingly, ﬁi!!@(ﬁbldm devodaed isowd vdedindhe bpwsabieslitietshowapglication.

vi deo decoder 3 that decodes video data. Minstream data of an

application of skid éud.a‘ea@oo%% athe%asféb cgﬁfe%e'%@gf?%a tfe Litlgo aegzv&er BBy

i nclude video data, 1.e i mag ub picture
such as su bﬂﬂ@qctesaudmdatahwhmcm& datarandhideaidats resnectivly, basedianiao

data. Acgordy fn§ taﬁn'%%f%‘r@hn%ur%ﬂ%ﬂ%Téc&ﬁw ecog;br?‘?ﬁlie's'g‘ht he browsabl e

slide shOM/aﬁﬂﬁ audlo e sub picture
decoder 2, and the video decoder 3 decode audio data, sub picture

data, and vi deo Fi&t 4 isexfpwahardiuptratinge meghodhotTepwdneing gtiN pictuee datamitd
mai nstream g&rﬁ@?fﬁ(ﬁ%d%ﬁg -Riddde, a%corciinlg to anFén%odlrquehfsoﬁhé hl%\é@ﬁ'tar t

illustratin reproducing sti picture data wt
separately mu@wnsuﬁeﬁamn@mﬁl@ Sangiorldihegisedrivindwiib el heaads packsh data

present inv i the disc driving unit
901 reads pggllli(qetﬁ@deadtgg&‘ﬁﬁ' Eh@gﬁgt@%datﬁgq?rggfum 914 (operation 1100).
toMai nstream data of the read packet data, which includes still image
data, id9stored Nainstrarnelatacf tharnes prrist datm v inaiudes sliltimaga dataofs

t he read paQtlSF‘éd .ﬁaﬁ@maﬁas%%%ﬁem@iﬂsn@% a&tﬂba ks @a%%écgﬁeaa@é jgon

1110) Next, the first source acketi zer epacEetl Zes
mai nst r eam Hakest ipHrsenkoaudio @éfﬁ@ft 08 operptien 61‘ Or)he mai nst ream ATC

counter 905, and the second 15 source depacketizer 907 depacketi zes

the sub audio dajext,IRe Akt Q&@e@@b‘é&k’eﬂﬂer%ﬁ%g@&éﬂﬁ@s ﬁaéhnﬁﬁéfrébnﬁéia
counter 906 (operatl on 1120 derul ti pl exer

908
denul ti pl exlasediy HEpyting éiaeﬁedaém@ Maiaksan A, é?ocwtqrﬁ?@& apdthessgerd
depacketii zego9EtddRREM 007 Hbghiketizes 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 809 decodes the demultiplexed mainstream
20  data based on a counting value of the mainstream 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 embodled as a computer readable code in a
computer readable medium. Here, the computer readable medium may be any
recording apparaius 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




Next, the mai nstream decoder 909 decodes the denultipl exed nmainstream
20 data based on a counting value of the mainstream STC counter 910,
and the sub audi o décoder 912 decodes the depacketi zed sub audi o data
based on a counting value of the sub audio STC counter 911 (operation
1140). Next, the decoded mai nstream data and sub audi o data are

out put (oper @nscpmelé&ﬂauteﬂéﬁaﬁbrmmm Ma e%céfﬁeﬁ\ﬁﬂvé’ﬁg?ﬂgﬁ%ﬁ]i?ﬂa?évi%

conput er readabl e cod g_pl)]uter rea medi um

conput er redbabiterngk @Fﬁﬁaﬁﬂﬁ bd harprasikes ﬁ?@l%ﬁﬁamm@ed&ﬁaﬁﬂreb%f

stori "9 ‘é%tv, %.gfgﬁ@gg] o Qccgm\gufér%g%@h% Harye Fn‘?é?co%e%z:ﬁd @;a@ﬂ%cgmmm

a magnetic ttb@eresanfrmwwndmms %tﬁradmndjmplmrﬁe@aaaaagmp@mremabém@de
so on. 1 er readabl e nedium may be a carrier wave
t hat tra%sm'ﬁr%dda?tmﬁﬁea ﬁghl nternet, for exanple. The conputer
readabl e recordi ng nmedi um can be di strl buted ampbng conputer systens
that are intercoffdeswibedmbovegpcaomlinglorine peasantinentioasitistpasaiblertoinmre
may be stor =Tk ol

di stri but ed%t@?@#mﬁ%e@%ﬁécnﬁgﬁ Sé\%eb,rr accor fa(r\?g %gl’sjfcﬂgﬁ[gﬁwb
present i nvaudlocdata ist separgiely eidied Llsmgrtmleclnbr oEiisirearmertadond e dadklitr

i mage data,

i s separat el 93%@8@&1 a%’?fl%\éﬁgmﬁ%ﬁidgg t'@ﬁg]\é@b@%ugﬂﬁhwbcﬁ ?c{(@ata
f or sub @udisocldas backgnmmbyugcevmdum@ aforwatderrrramrsm)playn
reproduction of sub audio data is such as background nusic even

during a forwar dafof Vaef"eﬁﬁ‘ebr%&ﬁm nts ofthe@;‘;rﬁ@&ﬂ%eﬂtéﬁ% &%HdéFE:Wnsarﬂf

t he present |nvent|o have been s own an escrlbe

appr eci at ed dsgcribiedsé wokid hesaprireciatad baithosereidlled tinthgeart fhaf changea deayibe
this enbodl

t he i nvention, I eﬁlg%?bgﬁ@%’(mt ﬁut{c&eﬂ%ﬁ?pﬁrgg{ I{h%ﬁj[rﬁeﬁﬁsmﬁﬁ*ng%imel r

equi val ent s 1nvemt?on the scope of which is defined in the claims and their equivalents.
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CLAI M5 What is claimed is: 1. A reproducing apparatus, conprising:
a mai nstream reproduci ng unit configured to reproduce nmai nstream data
including still imge data, using a @Ehgﬁﬁream arrival time clock
which is configured to be used to depacketi ze the nmi nstream data and

a mai nstream systemtinme clock which is configured to be used to
decode t¥#8at zed mai nstream data; and a sub audio
reproduci ng unit configured to reproduce sub audi o data separately

added into tHe mai nStePEedRcHGaRPATaBISAPMPISIE audi o arrival time cl ock

e s e

syst em timage ddtaclsinghi whinstseatontiv gittireel clb ok Waichde cortfipueteiao be ukdieto
depacketj zed sub_audi o data and _is i.ndependent of the nainstream
syst em tieR#ekstigae mainstrram datsand gggaipstreamasypien e glogh frhighg contigured to

mai nstr r I j I ; Lhst ream depacketi zer

confi gu?’gg}sécg%cfg%gg @??%c%ﬁ?%a@ﬁ%%%a%g%%@usi ng the mai nstream
arrival tinme acubakdicaggtotindngubt aundigored e rapuiedicaguumidio datapepasasly added
sub audi.o depacketi zer configured tp depacketi.ze the sub audi qQ data
si ng ¢ HEo B R R Ea A e THD LR BTV i o AR 49 B Bsed
wher ei Nio HBScRBIARIES SBRulRRIRHME 18 thddPdd chi tHE Mma QIR 888l time clock and
a mai nstream decoder configured to decode the mai nstream data out put

f r om t he swhiandio sgsiemdispradaek whish iugindigutet ¢o e bssltto daendsythe depatkatized sub

ol ock; anghotdifa 3% Bl Qb SURRMELAG - L L BTGRP | ses:

2, The apparatus of claim 1, wherein:
the mainstream reproducing unit comprises:
a mainstream depacketizer configured to depacketize the mainstream data
using the mainstream arrival time clock; and
the sub audio reproducing unit comprises:
a sub audio depacketizer configured to depacketize the sub audio data using

the sub audio arrival time clock.

3. The apparatus of claim 2, wherein:
the mainstream reproducing unit further comprises:
a mainstream decoder configured to decode the mainstream data output from
the mainstream depacketizer using the mainstream system time clock; and
the sub audio reproducing unit further comprises:
a sub audio decoder configured to decode the sub audio data output from the

sub audio depacketizer using the sub audio system time clock.

4, A reproducing apparatus reproducing video and audio data streams recorded
on a recording disc, the apparatus comprising;:
a first reproducer configured to reproduce a first data stream based on first counters;

and
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a sub audi o decoder configured to decode the sub audi o data out put
fromthe sub audi o depacketi zer using the sub audio systemtine

cl ock. a fcorfd JEEIBHQ&BH% aucgeedo OG5V B 8 8L

data streans recor on a recor |ng e apparatus conpri sing:
a first wepewsducer confi gured to reproduce a first data stream based
on first counters

second. re cer .conf red t
Fapr oduce. s SUEHTAUHTS PSR REEER S G AT B RuTter o & frst system

wher ei n tﬁﬁheclwr &unk® Lurraereré;@mersb@&ldacohhreﬁstco%rpﬂsyakeaohﬂenwa@ﬁhqe clock
counter and a first systemtinme clock counter, and wherein the second

count er sogarpatidsesego tech e cloak counter whiok kreguitintiznd tasell @n srogumiclock

h | d based
o ack r ot reatie B REBPRAT i fbed Patd BitfSocona data ot ream

5. The apparatus of claim4, wherein the first and second counters
are configured to be independent]|y adhﬁsted wi t hout affecting each
other. 6. TRe appadmgtpBaraiusef elpimm 4, whgieindhe first ped secerd cquapardaigcer

comr 1 S€8nadteld e Y RIaF R I SUES ok SRRIE Sadifpl ot data

stream e ‘depac r con igured to
depacketi ze the first data streanrbased on a count of the first
arrival tine clock counter; a _demultiplexer configured to denultiplex
the depacket i®zed f|ﬂ§@PH§@§S§f?@§%ﬁ WHICH first decoder configured to

decode the d?ﬂ¥ﬁ&£ﬁ%ﬁﬁﬁ&ﬂﬂbﬁﬁ&m&@ta st ream based
a first butfer configured to capture the first data stream;
a first source depacketizer configured to depacketize the first data stream based
on a count of the first arrival time clock counter;
a demultiplexer configured to demultiplex the depacketized first data stream;
and
a first decoder configured to decode the demultiplexed first data stream based

on a count of the first system time clock counter.

7. The apparatus of claim 6, wherein the first data stream comprises mainstream

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

8. The apparatus of claim 7, wherein the mainstream data comprises still image

data.

9. The apparatus of claim 7, wherein the mainstream data comprises a

browsable slide show.

10. The apparatus of claim 6, wherein the second reproducer comprises:
a second buffer configured to capture the second data stream,;
a second source depacketizer configured to depacketize the second data stream based

on a count of the second arrival time clock counter; and
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on a count of the first systemtine clock counter. 7. The
apparatus of claim6, wherein the first data stream conprises

mai nstreamd Ak J !

B The. appar ot e ol o B o i L b
still i megendaithe second systeédn tifikelmpranateus of claim 7, wherein the

mai nstream data conprises a browsable slide show 10. The appar atus
of claim®6, wherein the second reproducer conprises: a second buffer
configured tqjicapt urg ha8860BHHADAVBIERING first data SrSfE BOHpSRYr ce
depacketi zer configured to depacketize the second data stream based
on a courgingfeamdata endthg saearidvdata stiepm cohpeikescobnndio;datead 19 a
second decoder configured to decode the depacketi zed second data
stream based on a count of the second systemtine clock counter.

11. The appanat us OfheGlhpiratudOf cliien 8] whdrbig thd desbndlddtd s@édn€adthprises sub
conpri ses mai nstream data, and the second data stream conprises sub
audi o dabdio data configyred torhereppysiiced tpgargiess p libmiirn datgricanepaéuctieaond
data stream conprises sub audi o data configured to be reproduced
regardl ess of the first data stream reproduction. 13. The
appar at us of 16| ai mTi@ appdretuebclahe 16.e0kcin digd RcSid &ANsiréant B Hgtredto
to be separately added to the first data streamon the recording

di sc.  0eseparaigly addedtodhefirsh datagirean oB Sijesarfing disc. mai nst r eam
data conprising still inage data in the form of packets, configured
to be reproduced using a mainstreamarrival tinme clock which is
configured to be used to depacketize the nmainstreamdata and a

mai nst r eam syét em tA reeomdingokedahing othgristonf | gured to be used to decode
t he depacketi zed mai ream dat a;...and . sub audio data

cont | gured t SUBSRB AR DT sk ioer detain B8 dELR k@ Nonsewed roupen
of dat argpekets, LB BMAREEahOAECaltRRE AHHEREicHSE BthiBusddbio ALQ to
arrival time clock which is configured to be used to depacketize the
sub audilepasketizedheimpiisirerie peta@eh & TefinsIsamsHstaBtinetelp el Whishlis eqndigured to
clock a i F e i is configured to be
used to|B 3%§§§Q?ﬁgﬂﬁg%g%%ggg%é%gggﬁhgu ﬁ%gd%P% and is independent of
t he mai nst r eaub syisd et domEigwred ek be separately added in the mainstream data, in the form

of data packets, configured to be reproduced using a sub audio arrival time clock which is
configured to be used to depacketize the sub audio data and is independent of the mainstream
arrival time clock and a sub audio system time clock which is configured to be used to decode

the depacketized sub audio data and is independent of the mainstream system time clock.

15. A recording medium, comprising:

a first data stream in the form of data packets configured to be reproduced based on
first counters; and

a second data stream in the form of data packets configured to be reproduced based on
second counters,

wherein the first and second counters are independently adjusted without affecting

each other, and
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15. A recording nedium conprising: a first data streamin the
form of data packets configured to be reproduced based on first
counters; an : gng L& ﬁli' in. -

configured tgw%eéenrlé%r%ggce t%%se o%%gfg%ﬂoﬂngbggﬂiﬁéel%?&u%&%nv\ﬁg(rﬁgsﬁtﬁ%tem
the fir simacidcls enmng iccduddden a regreduciteqpachens kyd atigrobittielsasbhd catinters
affecting each other, and 20 wherein the first counfers |
Conpr i SESHINEF gpecept iava‘qa?leél%&eRmsbmae%ecmsyam fme clogk cevaten ipgluded
cl ock CQH@ﬂeerre}?fo'aﬁéiﬁ%%?pdrﬁu@uﬂl?oﬂra%j&ﬁfﬁ%greﬁ%% %ﬁglizeg@gsemﬁgfbgra&%ck
second counters conprise a second arrival tinme clock counter ‘and a
second syferewe fifomnatioodk thedimnst @x secnlduldedstieamt he r epr oduci ng

apparatus which are configured to be initialized based on program
clock reference information in the first and second data stream

16. The recor@gi ng nE 48 r@fngGhiith b8 clah €5 SlRerbihS HifsP Hatdl 3fréin® b:BpNes
conprises mainstreamdata, and the second data stream conprises sub
audi o damnainstream data, 8ud thersecorsloadstalitregmmsdipuisesofubaiudiondat®, wherein t he
mai nstream data conprises still inage data. 18. The recording
medi um of claim 16, wherein the nmainstream data conpri ses a browsabl e

slide show. 2% The recording medium of claim 16, wherein the mainstream data comprises

still image data.

I8. The recording medium of claim 16, wherein the mainstream data comprises a

browsable slide show.
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