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
medi um t her ef REPROIUGING APPARATLES AN MET HEDI AﬂDﬂRECQHDM MEBRIUM
very large, the picture data needs to be conpressed using tine-space
conpression to be encoded for easy transmission. In general, to be

recor ded}gghﬁ[e%ﬂﬁg@r mati on storage nmedium video data is conpressed
and enco e Motion Picture Expert G oups (IVPEG) standards
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system nmul ti pl exed data. In this case, the MPEGR2 standard is 20 al so

frequently used when encodi ng data. The system mul ti pl exi ng can be
performed using packets. For exanple, as shown in FIG 1, when

mul ti pl eBasgaretingiAeo data and audi o data, the video data and audio
data are divided in bitstream packets of predeterm ned | engths,
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packet is a videg packet or a aud packet .
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the timeSi@fesded under the MPEG standards or is converted 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
incorporated into system multiplexed data. In 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 lengths, additional
information such as a header is included in the bitstream packets, and video packets

25 and audio packets are mixed and transmitted using time-sharing technigues.
Therefore, a start of a packet, i.e., a header, includes information indicating whether
the packet is a video packet or an audio packet.

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

30 " The time stamp is a type of time management tag that is provided in access

units for a decoding process required for data reproduction. That is, the time stamp
i



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 Tinme Stanp (DTS).
The PTS is tinme managenent information of data reproduction selected
5 dependi ng on an MPEG codi ng net hod adopt ed, when a System Ti ne
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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 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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2 indicates when an image 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. s A program stream nul tiplexer 250 nultiplexes the video PES
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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.

?

As described ai:ove, 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 5
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 a transmitting 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
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counter being an ATS obtained at an instant of tine a packet is

input to the gpghieewords d@@b@@?ﬁ&&u&&é@ézd@ﬁpé@@éﬂhﬁjﬁrﬁb ylghe time
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a packet is input to the counter. To reproduce the recorded packet data, the time

20 intervals at which the packet data will be transmitted fo 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 counier 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 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 times 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 packetdata A, B, C,and D. Fordata
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
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when packet data A, B, C, and D are received at arrival tinmes 100,
110, 130, and 150, respectively, a recordi ng apparatus nmakes ATSs
indicating the arrival times 100, 110, 30 130, and 150 and inserts
the ATSs into the packet data A 8, C and D. For data reproduction,
t he packet data is output and reproduced based on the ATSs. That is,
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as shown iqynk cordi ng apparatus 500 includes a io disc
driving unit &Sé}t'@éﬁiéﬁ 520, a source depacketizer 530, and an ATC

counter 540. The disc driving unit 510 reads the packet data
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is used wiliea davndg&mxtﬁﬂeammoseaasolﬁcé@@pé@kdmer 5306l 418 APATC counter
transmttg?oto a decoder (not shown) at intervals of time at which
the pack data has first been transnmitted froma receiving side.
The ATC counter 540 operates in response'to a systemclock at 90 kHz

or 27 M, res'lé‘tesma@dﬁﬂ'ﬁgmitlﬁm ré8dyHecadket @%ﬂhaaélngtt%@ggg?gam of

ti me when gdh pacE maTSformat IS I nput
depacket |f£%'?sr@ egacset 4aia to the biffesd20and conti nues counting ATSs of
I nput packets. When an ATS of an input packet is equivalent to a

counting val uerhegﬁrf%rr@tz@de@aﬁvémeﬁ%kepaléﬁa%clééﬁﬁ tﬁé‘ﬁTé‘J ﬁnhérah@ﬁ‘i%ﬁ%
fromthe | nput packet and the input packet Is s e ode
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 80 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 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,



25 In other words, the ATC counter 540 sets the ATS value of the
first input packet transmtted to the source depacketizer 530 as the
initial value and begins counting. Next, the source depacketizer 530
checks ATS val ues of next packet data to itself, renoves an ATS
val ue from packet data whose ATS value is equivalent to the counting
val ue gener at eHObyxamldeNﬁCthe@aae ef tiedfacketdatarcd i6Gi 3,Ssihdtea RaRIRS tAARS
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synchroni zati on based on encoded time information such as a PTS and a
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be subtitprecdssa GoBat is di splayed to be overlapped with the video
packet data. In FIG 6, a decoder that decodes the sub-picture data

is not illustr "p [ 630 er a at 90 K or 27
MHz and cont ro‘ﬁ%e?@ervélﬁ I-egQ%%é]d:dgg%Bﬁ %e‘%}S@S?H@&k%HJ%% audio

i nst amt opacﬂqehﬂaw;\and Bhte—prcﬁmieqiadket daitauénd Qer&ishhfafo%rmulfnﬂ@kecﬁﬁﬂwbaéﬁet
t he decod‘(f g be. e UIV ﬁ ro‘%‘C cl ock reference (PCR)

val ue of q18 394 gtidio fo ?é(H%Br PRgr 40yard thesaudie despdertaqsh

I's out putrefsp@éﬂve[y The demultlplexed sub-picture may be subtitle data that is displayed to

be overlapped with the video packet data. In FIG. 8, 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 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 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



the denul tipl exer 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 tine
value, to a value set by an MPEG decodi ng apparatus with video and
audi o decoders. A process of decodi ng packet data including DISs and
PTSs wi | | theevidies packet datavndtheeduatie packdt dafd 16.thé videior ddoodeP820 and the

denul tiple 10 . demyl ti an input 30 transport packet into the
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vi deo pacﬁB@“@éﬂ§QQ§&°§fﬁ%ﬂ§%ﬁ%%&av'i@ Bmﬁe éjreglg)é’dh‘ra'?“ld@ eaaser 640,

t he grapharbopipat.essor 650 by the STC counter 630 based on the PTS

time, processed by the graphics processor 650, and output as video
data. As descr,ib above he audi o and vi dep,packet data can be
synchroni zed Nﬁ)&ﬁth éjgﬁo‘g?i@seﬁ)pa@gﬁtt‘%g? PPEPQ‘?frﬁE‘ Beviraneesnser 620 is
out puid i Ngpektotthe id® ro8esdci 880 HyARK ETEIab e 63 éHSg

t he DTS tllrare usi r?gé@' coﬁgtl ng val utgq enerated by 1 d"ﬁaﬁ #g{%gﬁﬁglge
630. Thairopessedy tha@raphieriPiacasep iRtk end entmt asyideecdatad and
synchroni zed with each other, in response to a clock generated by the

STC counter  Gd0dedcfina#aBbM, 1théléﬁﬂﬁoe$}v{ 1§40 pADRK UM ¢HBe QncHibibed

I mges. First, thereis a slid I ages- are ou
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val ue, | mslﬂeﬁmnlzed 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
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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 i naggroduwdion of the hmr:l@rmmdamhsmsmﬂwedlfodnatarabmprbduétm of still

br owsabl & Q e n_of .audi o data nust

di scontin eg\e/ee‘%ndﬂéf" @'pstq(i%&? @Ogrr %%mSP&?F%'P 'm?g?ep'fe&remgd)r?fpi&%wm@ar

i nst ance, curhentdiage. show i s reproduced as if leafing through 30 the
files of an albumto view included photos. On the other hand, during
reproductlon 3_1;5 t he _browsabl e sl|ide show w th background nusi c,

sean ess "SUGEET drobipmeath,RedgraH or feiaree payciiin Pwvsable slide
nat ur & rﬁﬁfv@ﬂlﬂlcﬁé Q@sc@i’be&t\nhih' reférBﬁQ@fo Slel fStlﬂ‘er'éiés %ﬁ!:l?%%?h@ﬂfbwsable

reproduces an inmage preceding o l'owing a curr
Her ei naf tdide %!Obibﬁéﬁhdwmeﬁhntph”éalﬂaﬁf&mdieéﬁ anéeub sudiol ctqta.of [rthneraI the

g{ OY\IlsaPlrraeméisnbﬂgﬁc Y\Q%ﬁe&ém\n&e $@r 58&8 éfg't% %ﬁesfuz)[@&]@?%%gf@g laemhg video
mai Insle r eadatdaan a bmdsahle shiedsm\dapal[cadtlnngmmrbel undem?ocﬂfag @fm {rﬁé’g’@ d%fea
i ncl udes vi a ctur at a u e VI deo
iata e SR Bido Bl Tt AR Bl Rl Austs daladbat iscuicionaly
stillqg rr&gaddeépara@ew froeh he rmadbPeddlddita ARG isS r&ﬂﬁ%@ a@ad%kgmﬂfna%&ac

audio data that is additionally io nmade separately fromt
mai nst r edrHItGTRPEAMCTIRN pEifecHlldvagedattackgr ound nusic  during _
reproduction of the still image data. Referring to FIG 7, each still

i mage and sub rugirpg ciatmlﬁ e%)éﬂ%%ﬁﬁﬂéé@?nb‘%hﬂ%udPTo%té'g%rrﬂ%}érﬂféd 6%@@

is, encodin gtlrrem or mat i’'on eproducti on
count er \RAl'9énfermatione Ywdds. e@"nncdlngﬁmmmfarmatmnr eAseldtaamﬂdeuublnnmroqdaﬁs,

is 15 per C ed ST unt er

Hovever, Ahanc ol VEle e fedtdel (ActabRE) RI5EReETanT 3 el Blets

t Ee SFC qmnfurmed\habumrda?csfwﬁtijthestnecbdsadaia @Oou'mtéﬁvaaéf pﬁﬁwbvwmén a

the reverse or forwar e.g., 3000 0 . I f the STC

count er \}%ﬁeﬂgapis {?pfeﬁfjogﬁ tﬁg ﬁé"%\%@&g{mﬁléﬁf Bl Y tﬁ@%ﬁ% EQHNtgD Ve i

restore hehtjubiee Kskaidhad tavhét dositiTRAST 1R feVehss 6F i'oﬂhé‘l%' pléﬂb §44b89 and

t hereby causing an 20 interruption in sub audio data, 1.

backgr ourf®08Q%i df the STC counter value is updated, the STC counter is reset to 10000 to
restore both the ongmal 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 fo 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 stil
image data, such as a browsable slide show, to which sub audio data is additionally

8



As descri bed above, a conventional reproduci ng apparatus controls
both a video decoder and an audi o decoder using an STC counter.
Therefore, when the conventional reproducing apparatus is used to
reproduce still images using an application such as a browsabl e
slide show, it is difficult to prevent an interruption in 25

r epr oduct ineludetd, witbafrintenuiipting reprotestioarof Ssyia hudiol data, Sad) bisdkgrbund
during a r r.forward play. In this case, the browsabl e slide
show can n@\%g%eg(ﬁ%'bﬁﬁﬁ'ﬂ% 33,8"'@1?8(9{ ﬁ?‘g?’%%‘% a reresding Mrgium therefemng
noi se. Disclosure of the Invention 30 The present invention provides
an appar at us ahctamihdd ahaispeepsftie pret@ns invehtior, IRER i§ picvidedigh as a
browsabl e slide.show, to which sub audiq data is additionally 8

i ncl uded, "aRF ‘?qdﬂﬁ'ﬂg PPRF PSRN ISiEhR FRRTEHVERY Bnit inmEepseducamainstrean data
i.e., $ac | HED ver ol , and a
recor di ngg’?ég?@u%u?ﬁﬁdé?g?.sé{%%ég? ?ﬁ‘g‘rﬁgggﬁ%@g‘%c d%?a’t I%?%'Be@%nt

i nvent i onePreflIcing Wnibeemptises a courtpr vsrtinmgpempaingtths sabmudicsdatg. a
reproduci ng unit to reproduce nmai nstreamdata s and sub audi o data
separately ad | [.6) he reprodugci uni_t
conpr 505 & cauadhal 3800t B 26l Akden ML Arlyaf yif B 26t forliin i
Addi t i onain the deseriptiandihiich fallomstangle & pdrt, Wil be mbeious Gonitd démriggén, or

forth in Lo, t descriptipn.which follows and, in part, wll be
obvi ous f@%ﬁbpﬂégrggggjryipé'??tlﬁ‘?PO#Jﬁe "W&f}g% | earned by pr acfi ce of the
invention. 10 In an aspect of the present invention, the counter
incljumes a ;ublmadiaspgcﬂdf\ébé présielmt%irlﬁlbm,(ﬂféaurﬁ@#ﬁﬂbl@ﬂ?yéﬁéubi Sudis Sftival
to depacketiz aydi ata. I.n anot her aspect of the present

i nven'? i oﬁfm? ﬁEﬁCEQﬁE@gFO%%%%agassuso%dste@%paeﬂsﬁt@e§9§§@b@pﬂmdata§ck (STO)
counter that is used to decode the depacketized sub audio data. 15
I'n an aspect ofn khether asgdtt of theepves et indiRioRPINASdoLRRIP Rl fisbB d difes

still imge data. According to another aspect of the present
i nvent i orfUA¢8YSISNIpe §lpcy éaTq) creppbingt isripedip slesode thendenatketized sub

mai nst r egypgigRE@MAUci ng unit to reproduce nmainstream data including

still image data, using a clock for mainstream data; and a
15 In an aspect of the present invention, the mainstream data includes stil
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.



20 sub audio reproducing unit to reproduce sub audi o data separately:
added into the mainstreamdata, using a clock for sub audio data.
According to anot her aspect of the present invention, the mainstream
reproducing unit includes a mainstream depacketizer that depacketizes
the nmainstreamdata; and a mai nstream ATC counter that provides a
clock used in 2scapsgiagite enathey aspectivh thespiesant idantion the, mamstream

Lud |
Cub- aud: o SHICARINE L Fojuddh®s ket BHH el HRE e FeBfat o et Bt
SEb augi oogfpm go?merr{lﬁihaﬁemmfpdelsetaegIamdlekmt&ﬁmmanﬂsgecdt@@t@'tﬁﬂ

the su audl 0 a e _Ssu au (0] e cKe zer ccordin

anot her aRliWidess ¢ AR Uﬁ?éﬁbﬂ?cqm&ﬁ' flﬂﬁ'“gfa Wéthrtéﬁmalﬂ%tfﬁ%ﬂ dereder.
uni t i pcl Uties s@b BRHRTLpRRTC ﬁclhaaé a%ﬁB%‘ﬁﬁﬁ) 6%d’éﬂﬁ§tdr§$§‘:@ééjﬁ1%asub

out put fromthe mainst I‘ eam aepacke t1zer a mal nstream counter
that pro@idieslag @UW@kfrgget@euawbcmwdquh@zemaMamhmm 8T@i ¢duntére

mai nstre chﬂ&{ i e sub
audi o deg{(?ggﬁ ha dglg-ég%lsa he S&aﬁ’n%ﬁt&s@%ﬁ{dwgﬁ{é th "I%C?‘%
audi o depdesceter.zer; and a sub audi o STC counter that pr OVI des a

cl ock used in decoding the sub audio data with the sub audio

decoder. Accorgi h not her aspe t resent,. inventiq
there is provi'gé\%g(yka't%%te%?c%ﬂcﬁpfcﬁgﬁm@rﬁﬁiFrﬁ@inﬁ@n' t@ﬁ%’ﬁtﬁ’é?‘ﬁge%ﬁb
audi o1@at mpretipimginethodactsaprising repro@idied s@naudiatidata, WehBthtalyddael ifsr
repr oduci n t he suggaudl .0 data. In an aspect of the present

i nvent i onm nﬁgre?gb gub$iRg 3%@951’@"%%%"9 th@o‘?@cﬁi@@léﬁ@cketl zing the

sub audi o data using a clock depacketizing the sub audio data. Is In

an aspect of thgaprpest oﬁ tﬁ&%?és!e‘hlﬂ invehior, 2hé %Hi‘&djtﬁlﬂn WG %Hgfocq]dié‘t a
i ncl udes decoding the sub audio data using a clock decodin

depacket i Pelydss, Sepafeltﬂt@matha supeugiarialg ustigs elpek damoketnznag flee sul Bludio
the presegigi nvention, there is provided a reproducing nethod

i ncl udi ng reproduci ng nmai nstream data including still imge data 20
using a clock reproducing the mainstream data; and reproduci ng sub
audi oldat a, In an aspect of the present invention, the reproducmg 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 repreducing mainstream data including still image data
20 using a clock reproducing the mainstream data; and reproducing sub audio data,
which is separately added in the mainstream data, using a clock reproducing the sub
audio data.

In an aspect of the present invention reproducing mainstream data includes
depacketizing the mainstream data using a clock depacketizing the mainstream data;
25 and decoding the mainstream data using a clock decoding the depacketized
mainstream data.

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

30 data.
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which is separately added in the mainstream data, using a clock
reproduci ng the sub audio data. In an aspect of the present

I nvention reproduci ng mai nstream data i ncludes depacketizing the

mai nstream data using a clock depacketizing the nainstreamdata; 25
and decodi ng the mai nstream data using a cl ock decoding the

depacket i zed rhgausdingdmstithtimothbnaspechspthetprefenthrvantionciteré RMBYHE a

el ng o crERURE FRAAS THehatins atecliim stRIRG 2 GH00am BeBRIng A FaRIOUNNG
audi o dat metiid) Wwhdréihark ;ﬁﬁawﬁg niodlennsHeds réﬁﬁbo%hmgf]éttﬂil Sudid Qata

data. 10 According to stil] another aspect of the pres nvent on,
there i s §iRalgboaddediprpainstreamalain|usinda slogk repradutingtis sub agdia data.
program executing a reproduci ng nethod, wherein the reproducing

met hods conpri s§s; \ ' t ely |

mai nstream dat a, oﬁcgﬁﬁqggﬂl!:?g%taﬂt’% ro%lgf:{ﬁi'%gfﬁ ?%%ﬁsu &tgﬁh‘l tg@ﬁ%@im@ded a
Accor di ngcaropwier réa resordisg ewdiwh stdriagE pogram iexeeutirigom reprbéudng s

provi ded . T le recordi ng nedium storjng a program
bxecut | ng gl MBI P li®S RietictleeRRe P St hedmReiaam deta
conpr i sestileEir@chiiﬁiing&iam Eﬁiﬂg@ dl@dl@ep'rdﬁglblﬁ@i the ngéihﬁtkeérﬁaﬂéﬁa; daba o
using a cl ock, reproducin e mainstre ata; and reproducing su
Audia dat PSR St Sudld stath AeRATaIRY FRAGIiocthe BRInSERM dgis B Skclock
to repy odepigMiiciliptheWibadidii®ddat @ Brief Description of the Drawi ngs
These and/ or other aspects and advantages of the invention wll
becone apparent and nore readily appreciated fromthe foll ow ng
description of the 15 enbodi ments, taken in conjunction with the
acconpanybiig] Risonptiops obthelBiawi | illustrates a conventional
data structure of multiplexed packet data; FIG 2 illustrates a
convent i onal HihesarariVoathenaspticteprapadvantagesfal thd/PEentiemedidhewgmd-| G

arrivar Spasfar O tehRepifated HEhE ol el tonor Bise “and

dat a mut mrbddimentd)eaken 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;
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t he packet data is reproduced; FIG 4 illustrates a conventional data
structure of packet data including tinme synchronization information;
FIG 5 illustrates a part of a conventional reproducing apparatus
that 25 reproduces packet data including ATSs; FIG 6 is a bl ock

di agram of a part of a standard decoder included in a conventional
reproduci ng amfiar a0isa detfled blbdd disgiami 65a MahiEiieam d@étﬂier%ﬁb\hﬁ% FfG o;
resetting a systemtine clock (STC) when reproducing a browsabl

slide sho@!f| 30 FIG 8 is a schematic block diagram of a reprodu0| ng
apparat us acc rgﬁfebt G
"9 is a detail gﬁ%?gﬁ@gﬁ«gpﬁ@gt ?g%ﬁc‘)%ﬁm ng’ app a %’tﬁlgHggglglag

11 FI G lacdosding de enicnakbdiineokokthagresenbinvantiei.nst r eam decoder shown
in Fl 9; and FIG 11 is a flowhart illustrating a method of
reproducing still inmge data, according to an enbodi nent of the
present iBastmhodforsabelig amdes fenfigd ryi ng out the I nvention

Ref erence will now be nmade in detall to the enbodi ments of the

present i nverRéferenceXailpbasheaaBiis el %o tid éﬁnbb@i‘fn%hté Bf Ha%resent
acconpanyi ng drawi ngs, wherein 1ike reference nunerals refer to the

li ke el enBYRiony %@gﬁmof whieh arelidstraed i the aseempan¥ing sawings, ovharein
exp! Al N UK BfeRSAK niUrdls KEiBr RINBTKE bttt BirbliShdtOUTRS enfHloiméntsS

a bl ock |agram ustrating a reprodu0| ng appar accordingto
an entodiarerdesofibechbelpwdoaxplaimthenpriesent imventios yadfering tethedigatess 800
I ncludes a nmainstreamdata reproducing unit 810 and a sub audi o data

reproduci ng u ' d C It

Fepr oduces ol 19 Eaa P RAR SRR GGG b BB Sl 8of Hcoraing o

mai nst r eaan ambodiahertiofithe prasknt IAiFé.})tramouﬂherreﬁ@Bueilnd @pamu@som @fiddes a

system tine c] ock T b a ata reproducin

unit 820 "F'@B?% ‘? 6%0[‘888?]89 H&&éqgﬁnﬁé’ %{H) o data reproducp ng unit 82(%J
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 repreducing 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. .  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 mainstream ATC counter 905, a sub audio ATC counter

906, a second source depacketizer 907, a demultiplexer 908, a mainstream decoder

12



cl ock, and includes a sub audi o ATC counter 906 and a sub audio STC
counter 911. A structure of the reproducing apparatus 800 w |l be
described in detail with 20 reference to FIG 9. As described above,
t he reproduci ng apparatus 800 reproduces nainstream data using a

cl ock for mainstream data and reproduces sub audio data using a

cl ock for 989!,133 mzifistreddd 8TCTRRINGSID1®), a®ubraudio STE wupeds 918! a sub audio
mai nstr ea 4?2 I s adjusted, the clock for sub audio data is not

affected gd?%?r%ﬁl?hm% RIPCeEsRBng seanl ess reproduction of
sub audi o data 25 The structure of a reproduci ng apparatus 900 such

as that shown The Hs&driSing urlit 90¥NaBS6 paasardawmcmdwrggréﬁbslrtﬁﬂ&aatngosﬂ G

9. The reEﬁ roduci ng apparatus 900 i ncl.udes di sc I ving unit
mai nst r eath TS figm e gecordingupediva 914 dranemit guainsirgam @ack@aimmciudmg

depacket i r gﬁp |

count eb're %tg@n%géseco h@@%rce ﬁ%%gﬁgwgz@r r%g';an?b rru%% ﬁﬁ% ES@ggaub
a mai nst r aadio gpecketetatd B #@Osutpaudio bafiec@08.STC counter 910, a sub

audi o STC counter 911, a sub audio decoder 912, and a graphics

processor 913...,T c driving, 01 rea ack t data includin

P orval ti e kst SolioR e brPibittar Sothealve e BRNToei backeR el Lo
mai nst r eatiepasiketrestatiufien b ddiérmcfkeﬁzteslthe infERgstratih patkeal@atd) %nlaaédﬁ% the
data to the %ﬁpzsﬁ%eam buffer 902, and transmts sub audi o packet

data to t$RP mainsirenet datg 0 the demkiplexetat o Memn@mc,@ay t@@ﬁrst
recei yes $difcaBbPSENBRE SOLkEhsiHRd theld egﬁbkét d’]ﬁ%}ﬂéfrﬁﬁﬂ@g‘%‘fﬁ
packet | zed

depacketi zes t he mai nstream {)acket dat
mai nst r ealiedFiSs are detecheshio thedemdtiplors. Qm@redetenﬂlnedltlnye intérals,

];r:aur s tst ? 0 54 gf@ ,Q‘F§ ﬁ%}“@{ ngqegd &f@g%ﬂ%ﬁ&&%&?ﬁ gﬁglge?%ga bylgwe mainstream

derul ti pr‘R@rcoQﬁ&r@%predet ermned tine intervals, based on ATS
i nformati on added to the mai nstream packet data by the mainstream

ATC count er Lns 1C.count.er 5.controls, th

sour ce depacke Z@p%ﬁ%&l@ﬁ@% 'ﬁt d9@%goﬁéﬂﬁgﬁfﬁgﬁﬁjrﬁﬁldﬁg???@%fe’dg?‘am

to the demsddtthaIdepacke&&&dahalhhteeamrdefh?fo&hmdéﬁdxlﬂipléferlgﬂmeat\tﬁéS Mor e

speci fical lﬁée t he | nst rear’r]S counter 905 is jnitialized based on
ns

an ATS val" t?rmﬂ%i ime e g sppeically, theaingiseamAT G seuriter 995 is

initialized based on an ATS value of the first mainstream packet data input to the first

U
,-

source depacketizer 904, and starts counting at the same time. When a counting
value of the mainstream ATC counter 905 is equivalent to a value of an ATS of a

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

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

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 audic 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 fo the sub audio packet data by the sub audio ATC counter 906.
13



source depacketizer 904, and starts counting at the sane tinme. \Wen a
counting value of the mainstream ATC counter 905 is equivalent to a
val ue of an ATS of a 20 second nai nstream packet data input to the
first source depacketizer 904, the first source depacketizer 904
depacketi zes the second nai nstream Backet data and sends the
depacketi zed mh®§HP HHIOAAEG coanier 806 canirels fheserondoRurdidepruketité oty
of the se da’ﬁRﬁS ' . udi o, ATC count er
906 are tﬁde)&ggrﬁrgm%s%%tbhose §§ E%%rgd’aﬁqglgt[hggbg%&réégmi@%g%m 'i"ieé“r"ﬁémMQFFa

t he 25 napPpediicalsn theSubaudieATGMbunter 90844 initielized Bhsed 68 BRATSOMIGS of a

bt or 000 oy AulETERKET o dha el o Do e Seui S dns ieergrpang tianeud

depacket i aedio¥NIIC eolditer 98 8tatte doliftind'At Al Samedapred
specifically ond source defgj;cket i zer 907 m%cmﬁg value of

, the. ] ¢

depacket i CPW%QI%%& cratder 906imeguivatent ip avakieaf andifiSiatidet tood second
predet er ng il ' ' k. on dded to the
b audi 0. P Phel&¥ i ek (0 AR7EhePRo Rbtce NRRERER 905 eisodng
audi 0 ATG@UoR tdepadelizendd? depadketizexthersdeondisale add btdgth a7 to
output th | ket, data at the predeterm ned tinme intervals.
Nbr e spe@lﬁ?j ?@éﬁ%@eg?ﬁg‘&'&%ﬂ Sgﬁcﬂ”g%A COEE\? 8?9%@t'3§ SHp adio; daga output
basedion faomAfSseednts@irca debbéiatize PO R HBy Belafi & ' the
second source depacketi zer 987, a'nd t he SZb 5 audi g%%%r d(;bt?%b%\trvﬂb%

tart ti { ' . ti | f th b
audi o ATC counie teaTpEXERade Pimitbleed e aracbtized Mrisasazttate o
second  sedntainig@ GRRIGRG ﬁﬁb%’térﬂﬁl{DTSg%@@ Ere%%ﬁ%gﬂﬁ% %ﬁgﬂ)gmceﬁn' ugr

907, the second source depacketizZer epacket zes
audi o paciedds dig deawlliplexeddiata te the meinatrkemidesader®Rudrie demaltiplBied

depacket i | : e_seegond, source .
depacket i areQeemts Bubk foft & och B <ih s REFRIE 6575 5S0ding buter
denul ¥i pl{eRieshosos beforelthe pleeuitiplexesl maipatriaridzesl isiapastortea MAtRam

cont ai ni g%cgdg,?&?i ng time stanp (DTS) and presentation time stanp
(PTS) an sends the denul tiplexed data to the mai nstream decoder

909. The denul ti pl exed mainstream data output fromthe denultipl exer
908 i s buf f er #iebyainsivearnd TE coufitbed1(bpéracis SODEDZ BEPPNEHE. NeThe

demul ti plrﬁéﬁﬁ&reréarh %SIICF g&mtgl@ é?() %ssseit %ggéd E‘Jg ptrt?gerag'\a élgglg lte?’grrgnce (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



decoder 909. The mai nstream STC counter 910 operates at 90 kHz or 27
MHz. The rmainstream STC counter 910 is set based on program cl ock
reference (PCR) information (not shown) contained in the packet
data, and controls a value of the 20 packet data obtained at an

i nstant of tine when the packet data is input to the decoding buffer
based on the Pdr Wainstreasndedated 908 dehedgsaibeasteniitiplexeathmainstream data

mai nstre 9 r i nst ream

dat o to B W bl achleR aBodiotnb dhar bl iy g G8Ring

3 pec :j fi ed/aélue bﬁmeﬁﬁgstréémamlc@tln@mdaﬁ:@qlﬁdalbm tbf?veﬂ”@e Bﬁh'm'bf packet
ecoder ecoded mai nstr ata output fromthe

mai nst rea‘% Bec l?@r ap 'Cslpfﬁ‘b‘iﬁsst)bgfﬁéroﬁﬁﬁiﬁﬁ %? IBrejred desoding regultand

TS {14T° SRBAT Achind Fodl ol e Show R ARsed Tl el £ he

oper at i ormemstraemn&%(ﬁ souatend$0ds equivelent loxovalue of the BTStcontamd infthehe

30 mai nst counter 905. That is, the mainstream STC counter

910 is IS ﬁgzed based on the PCR i nformation and starts counti ng

at the sarre t| nme. 14 The nmi nstream decoder 909 decodes the
demul ti pl exed T orsiraticm dfdhe subratidia € mouster 194 1 daddbe dub asidic décvder

the grap roc ssor,, 913 en_a._counti mai nstream
STC Sountel? SREHESCR ingss el et nsfinn s cdfuhlodh apd e eneat

Al so, 1¢t hedeodph9@®. processor 913 processes the received decodi ng
result and 5 outputs a processing result to a screen (not shown) when

toTa value of Treubrudio STe Fe SR boeries e BoRkizor 2z ahacpoels a
of the S%I@é@‘ tﬁe@l@a@@ét&bﬂ@u@@ucﬁd‘@atbhﬁaﬁglih[ﬂt'% 9 o@%ﬁ@ﬂﬁrbuﬁ%il%viﬁér?

simlar to those of the mainstream STC counter 910 and e nmai nstream
i 0 decoddegpgrariystosemdalad bassiren adifpk ¥alueconiriaedirchenachet date. or 27
MHz, and controls a value of the depacketized sub audio data that is

input to a deqogdidg ng fu%fo sy8i db'ﬁntér?r'fﬁ’%ﬁfrblﬂhéHBb&&eﬁ%é‘suE’%ﬁ% diia
a PCR val ue contained in the packet
15 to be input to the sub audio decoder 912 at a PTS time specified in the PTS

information and 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 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 909 of FIG. 9. The
mainsiream 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



The set sub audio STC counter 911 controls the depacketized sub audio
data is to be input to the sub audi o decoder 912 at a PTS tine
specified in the PTS information and decoded by the sub audio
decoder 912. The operation of the sub audio STC counter 911 is
simlar to that of the mainstream STC counter 910. That is, the sub

audi o STCHaIQ%Dbﬁhs%%btdl@s ibit tHedhb AR eeamaitsl doss R@Rnbﬁ!lfd@rdiﬂid 8&ta.
contained in the packet data and starts counti ng at the 20 sane

ti me. Theheamdingly becusiodecater 1ds detivsed Wetha@ﬁa\emle slide shew goplication.

data when a counting value of the sub audio STC counter 911 is equal

to a PTS val UerHen&idié’%Qﬁ bder 1, %Q@HF ur@%eodéfr@ a?rlébth@ﬂjléb &’@éo%efa

decoded and output to the screen w out performng a t1 onal
processi r@@detaﬁ@md@taaaﬂb pictine alat mnEvislea datalrespratinelysbaseddant ai |

el udbs SR BT g Meee ST el AR AR, S0 crur e

decoder 2 that decodes sub picture data, and a video decoder 3 that
decodes vi deo Riét &1 isvaflowtharbiffusizatingad metharpel repeddueingodtiligtictute datagéth

data, such as b | i,de show, i ncl ude .videp, data, i
St mewetatel s S e 2050THINGHS AnmHRT At oF iRec Shert ¢ e
nai nst r egAvéldtion. deRFemMpl to FIG9Je afb di othdadise drivieg Qhlli00d n¥add Paci@udai
decoder 1 is not used in the browsable slide show application. The

audi o dedrietha reqoxding mediumre(onetatiga1180)-and the vi deo decoder 3
decode audi o data, sub picture data, and video data respectively,

based;on a s Wﬁéﬁé&n‘é@té‘ﬁtﬂﬁ e8¢ H@Réi%f@%ﬁlém-rﬁcﬁﬂé%ts%ﬂ irdadde BétaFlsG
9. FIG 11 is a flowhart i Iustratl of reproducihg s

o cture ciewdinthe mpﬁmmbyﬁq&%aryﬂwtmm data of theueed paaketidatais
erbod e afy i b, BESER, bJRYBHS (R Fidn0 Lo FIGS. 9 and 11
packef data

the disc driving uni read fromthe recording
medi um 914 (operation 1100). 10 Mainstream data of the read packet
data, which i iNgxtdbe fisstisbhrdenmjmoﬂaﬁmr 904 depaokadireisiihe haimsticas datam

buffer 9Q2 and s audi o dat f th e e IS tored in

Che sub dtRse8 St Peiiblgdaii B B bfst§as ARESntEREh. o, B Behin

depacjset islﬁi‘c@@épﬁiﬁ@ﬂﬁéﬁ@dﬁ@dchetlml the subaididedata based on a counting value
of the sub audio ATC counter 906 (operation 1120).

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

Next, the mainstream decoder 909 decodes the demultiplexed mainstream
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 cutput {(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



based on a counting value of the mai nstream ATC counter 905, and the
second |Is source depacketizer 907 depacketizes the sub audio data
based on a counting value of the sub audio ATC counter 906
(operation 1120). Next, the derultiplexer 908 demultipl exes the
mai nstream dat a depacketized by the first source depacketizer 904
(oper at i onAlsd3Bk.cohitter ichdablei mediugamag ®ecleari@ORave fzd &ankivts data via
denul ti pl exed mai nstream Zo,fkgza based on a counting val ue of the

a

mai nst r eatiedrieraely faraxample. sPrapulgh readabieregREciE Megiym ¢ap H8es

the depackgl | t Qﬁ%gﬂ i A f S
audi o STCHEg%FéeBr é@?ﬁé?gg@y g?i ﬁ 1140 a.PQ'I.@QtF%} t é&%edcg@éé nginﬁwg'aénﬁm
dat a and thelprasehtinartiananay besinned aogénplenmnted as@)congiutFhreadebleabde
of FI 1 Ny i as a conputer readable code in a conputer
r eadabt e ﬁgﬁgﬁwgﬁwﬁgggggﬁﬂhconputer readabl e medi um may be any
recordi ng apparatus capable of storing data that is read by a

conput er syst ehg des@ibed abovepaonndipg e ther yrec@iNhvertionai doposstisie 4 more

i sk, an GbrRreaRRLcs ob) Eiaod Coh o triatie BETURRDIS 61 ShowtpafE sub
conput er é@aagdakaeis%%%lwldba, @«ﬁﬁ@hrdkﬁik foRKRinshaant AaBSAHd & ek for

via the Internet, for exanple. The conputer readable recording

nedi um castibaudigideta,ithereby pserengng enjoiesuplon indiepradigtion 0f sub audio data
i nterconn - r L tion may be
St or o ang i BrUShEhUSiIER A FRE o o S elerse BT e
distributed system As described above, according to the present

i nvention, it Althqugbs temeembodiprants abtherriessntiryangandave tieen shaagend
data, suc ~a b i i i i
separ at el ge%gig gg’ t @?@@%aﬁéﬂgg%tﬁﬁﬂ%fsﬁssmggﬁ g-gétb%ﬂ ﬁlég CE'E'@?%%E"&‘? c[)) °

sub audi omgdtdn thidh enblodinerdwethiouh departing frent thet printiples aepspititiof fhen of
sub audi o, data 1o such hackgr qund .mysi ¢ _even dyri.ng a forward or
Coverse pnygnion, He Sepe SRR S if e Pafisant HairdodvaIgi: on
have been shown and described, it would be appreciated by those

skilled in the art that changes may be nade in this enbodi nent
wi t hout departing fromthe principles and spirit of the
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invention, the scope of which is defined in the clainms and their

equi valents. 17 CLAIMS What is clained is: 1. A browsable slide show
repr oduci ng apparatus conprising: a still picture data reproducing
unit to reproduce the still picture data using a clock for the stil
pi cture data; and a sub audio data reproducing unit to reproduce the
sub audi o data separately added into the still picture data, using a
clock for the sub audio data, wherein DQ §Hi|| pi cture data
reproducing unit and the sub audio da?a reproduci ng unit operate

usi ng sepd¥batis adimedis; t hereby preventing an interruption of sub
audi o reproductipon St I £ 2. . The
appar at us of cl ai%&, _ g%!gl%}@%%Hé)lvvs'ﬁ”l%}du%ﬁ%%‘@Jragglaés]g@ﬂ%rh%gd using

forward or reveraétippigipre dataieprodpeing anido oerredusertng sti use flate peing a

still pichidbreidddleistil RIPSEShNhguUNi t conprises: a still picture data
decoder that decodes the still picture data, and a still picture data

System Ti me O ock® éduatdp dafpfeppmdycing awitdo cpRyequcgstee suh audiscdrin separpiely

still pichydes ifRttAe WiltgictbroQlagd Ubihg Rickkk fd o d ARRases,; and the sub
audi o reproducing unit conprises: a sub audi o data decoder that

decodes the sub atffreindiq sill Pighye data prradeing ik apdhe s pudiodaterepspducing
counter tpait dgpemié demhgaseppatls H66@, ithereBe aReidngnd N Fidmasgh cofdadta audio
with the sub c&%ﬁl 0 dectg | e slide show reproducing

der. 4. A browsagb
met hod coRfEFeLichy wheny ?BQUQﬁHﬁ”ﬁcé?WPa'picture data using a cl ock

for the still picture data; and reproducing a sub audio data

separat el y added V\%g’?ﬁb éﬁb%haﬁé JJflcllef%CIE Wﬁ@reﬁﬂh@stilpﬁi‘,tﬂﬂe i@ ch&de8isingForBRI or

sub audi o data, eln the sti pi cture data reproducing process

and the s[AYeE§dla- data reproduci ng process operate using separate
cl ocks, thereby preventing an interruption of sub audio reproduction

when the still picture is changed. )
3. The apparatus of tlaim 1, wherein:

the still picture data reproducing unit comprises:

a still picture data decoder that decodes the still picture data, and

a still picture data System Time Clock counter that provides a clock used in
decoding the still picture data with the still picture data decoder; and

the sub audio reproducing unit comprises:

a sub audio data decoder that decodes the sub audio data, and

a sub audio data System Time Clock counter that provides a clock used in

decoding the sub audio data with the sub audio decoder.

4. A browsable slide show reproducing method comprising:

reproducing a still picture data using a clock for the still picture data; and

reproducing a sub audio data separately added into the still picture data, using a
clock for the sub audic data,

wherein the still picture daia reproducing process and the sub audio data
reproducing process aperate using separate clocks, thereby preventing an interruption of

sub audio reproduction when the still picture is changed.

5.  The method of claim 4, wherein the still picture is changed using forward or

reverse play.
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5. The method of claim4, wherein the still picture is changed using
forward or reverse play. 18 6. The nethod of claim4, wherein the
reproducing the still picture data conprises: depacketizing the
still picture data using an arrival tine clock depacketizing the
still picture data; and decoding the still picture data using a
systemtinme clock decoding the depacketized still picture data. 7.
The nmethod of claim4, wherein the reproduci ng sub audi o data
conprises: depacketizing the sub audio data using an arrival tine
cl ock depacket i zithgThehenethah chudiim datwhereim dheloepubiduging Hise sdilh pictdieo data
data usin temtime clock decoding the depacketized sub audio
data. 19 Borflprisés. ) P

depacketizing the still picture data using an arrival time clock depacketizing the

still picture data; and
decoding the still picture data using a system time clock decoding the

depacketized still picture data.

7. The method of claim 4, wherein the reproducing sub audio data comprises:

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

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