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REPRODUCING METHOD Technical Field The present invention relates
to a reproducing apparatus and method, and 5 more patrticularly, to a
reproducing apparatus and method for reproducing still image data, such

to be recorded on an information storage medium, video data is

Tech&%ﬂ@%d and encoded under the Motion Picture Expert Groups

tandards, prescribed by both the International Organization for

(MFECT Standards, _ _
O (B oo S S TR T egoe

moregpariciasty itz oS Ig ferptalvmatdmeihed dar rpasiagiog still image
data,MeewIaéi%&8@&%1aiguaérgﬁawai@%ﬁﬁfigéﬁ%rwﬁfd%%‘%fgié}aﬂa Sdded,
or

encoded video data and audio data with each other, is incorporated into
and aperonding MG BRIk 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
BackgroltipdeXihg of video data and audio data, the video data and audio data
are divided in bitstream packets of predetermined lengths, additional
infRocasenuingpictivesdriniisivendat the pitturealatp asets tand

. . \ : ¢ ) g
ey e D E A o B Helfsion
In genqildin berbrrmaded mtrainfgrmednestargsdoreivsa vilkodaiakst or an
compAbsiRPankesrMarigeling SRR PR FRESE ATeIamniRsEgs in
synchronization between audio and videq packets according to the"
standgigePaSHIREd LYot e RInAignel Diganietinniagdadisatien
(ISO)taatiisher intisipa fiorril dEiss irobdishisical desnaiRgiBrGES),RaeieaLiandR aata

is colRasad mptler e MIEE Srandaiil ki convenad Into ghar daia 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 muttiplexed data. In this case, the MPEG2 standard is |
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 audic 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 bitsiream packets, and video packets
and audio packets are mixed and transmitted using time-sharing techniques.
Thersfore, 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.

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

units for a decoding process required for data reproduction. That is, the time stamp
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reproduced in access units. There are two types of time stamps:
Presentation Time Stamp (PTS) and Decoding Time Stamp (DTS). The
PTS is time management information of data reproduction selected s
depending on an MPEG coding method adopted, when a System Time
Clock (STC), e.g., areference synchronization signal, which is generated
is Irfoamafire ticat épeoifies whan MRECos e datacvivsteeldecd@ddand
rep{c%f@gg d"’\Hde’ﬁc%% \E/;Ig% Sdat IS re roduce a?gdagﬁ Bﬁ;ﬁﬁ ‘%ﬁ%e S unlt ﬁ;wr?ﬂme

IS time management %rmateon of

StagtpiBdRsard ilexddnD ThrecStamsp (D3&juence of delivering encoded
video U bitstreams is unique. For example, since an | frame picture and a

P frmemnfstmm%%ygé%ﬁﬁmﬁ%nﬁmp %&%ﬁégr‘ée%d

picture, sequences of decoding and reproducing the

depﬁf&&tﬂ@&ﬁ@fume%ﬁtmiﬁgnag edl aéeatﬁﬁgwre&waaham@@cfca«%m)
e.g. p@%@‘%@dﬁ&%}ﬂiﬁﬂ’a%&ﬁé? WHIH ' SSREReifY @F@f@@ﬁ@{i@(ﬁ%ger

ded in the packet data. If they are the same, only the PTS Is Inc
of ap, e 53 SYstaiads erivplentio &Rl SRS eﬁ&&ﬂﬁgiams reproduced

andandpdinig appssaiusies will be described with reference to FIGS. 2 through
6. FIG. 2 illustrates a conventional hierarchical encoding apparatus 200

oot Winte PRSRRS RO 5 ol i DaoHPEe
standaalpseqitice dhe doEs b@wwa@emca 6if defiveting mmcadedaltiadizes
bits A ARG8URaE O F R UG, SR e AR 210 TR liure

in predetermined units and generates Pa lementary
are @E«w%§mﬁa@aﬁmbﬁm@%@m@ @mtutﬁe@eauemaam

decOsiRy bR Hedusle S PdRH 2R ans m&m%téfbwé%ﬁwm%&gﬁf

and generates PESs. Encoding time information such as the PTS an

dec@ﬁ@rﬂﬁ&} IRPIREYRRg R Bifmeistuse sutherzbgingdithe Richaeionat the

samie, 4neyl spesyeqhentir ielfed Withe3tueteekdaia. PiRYSHANRART Snly

cat e is d coded and the PTS 2 indicates when an
the 13 fgqm%gt r#beeﬂ%f"gﬁt he PTS is included in the audio
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
MPEG encoding. Referring fo FIG. 2, a video encoder 210 receives and encodes
digital video data, and an audio encoder 220 receives and encodes digital audio
data.

Afirst packetizer 230 packetizes the encoded video data output from the video
encoder 210 by dividing it in predetermined units and generates Packetized
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
other data. In particular, the DTS indicates when an image Is decoded and the PTS
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data. In this case, the DTS is regarded as being the same 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 multiplexer

250 multiplexes the video PES packetized by the first packetizer 230 into
_aprogram stream (PS). A transport stream multiplexer 260 multiplexes
indipatesiwbePEd asgetiseditputhe Incyemet plaokyifies PAGiRMmel#ASAHe audio

T N e S o CRler a2 Bl B8 SRLRE s i A ne

units, | ent ication numbers

inchiionrss teatRks ianeh digplEk8 ot EheLIdio gfaim strﬂdm:r(ﬂ‘cﬁé; i maslefoed in a
pa IfaiaalioRsiospge media and multiplexed in PS packet units. In a DVD
|deo standard, a representative application for moving image storage

ia, a PS acket unit of 2048d%é%es is used. The TS is used in an
@JRQFP Adiiplssi Rl inytiRieges thevides RES packetized by

the lmﬁ/pmd:kbﬁzefmﬁ’ s apidplaredtiatT BICKA RiSAT &r%%%%wﬂﬁlexer
ZSdS fi e to b§9188%§/ eﬁoéon'% Recentl the use of a TS when recording

ot ek Kalesi e RasapcLpAskeizebad ke
ﬂarmpowsﬂltﬂgngﬁ?ﬁ I${um%ménwypéﬁiﬂhg°§s I@aﬁ@aﬁ&gﬁfb&&é‘ﬁﬁﬁed units,

cribe ove is ize suc as video or audio

ot B i e L R S G 8ds then
mulﬁahxectted via a satellite, a cable, or a Local Area Network (LAN). Here,

the predetermined unit is 188 bytes long, when using the MPEG-2

SN radeoh it s el i 90,

es long, when usin
e 1 s k! URRct I A L Mo st grontsmetatinens.
appliégtisafontiitathgasiaid st ayimédi o8 yRkarent Mnnhas @ﬁ@éuﬁ used.

having a decoder, decoded by the decoder, and broadcasted so

I t t
I R R O B Al Bt dign i praata oss
is ugaveidatle,aribigelihie mulinteest into TFSJumttikepaniket damSvagcket unit is
flxe&fﬁf‘ﬁ@’F@H?téQH an%@sm%l%r@ﬁksto?@f@rw}%ﬁ 18 grtga% mgg&f a

reproducing app ara Us. This is because a transmitting Sid
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 above, the TS is packetized data, such as video or audio data,
which is divided in predetermined units so that the data can be transmitied via -
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 fo the
ISO/IEC 13818-1 standard, and 53 bytes long, when using the Asynchronous

‘Transfer Mode (ATM).

In digital broadcasting, packet data is transmitted at variable time intervals.
The transmitted packet data is input to a buffer bf a receiving apparatus having a
decoder, decoded by the decoder, and broadcasted so that a user can view digital
brbadcaéting. The packet data can be temporarily stored onh a recording medium
and reproduced at a desired time. In this case, the variable time intervals at which
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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the packet data to a receiving side while adjusting time Intervals between
transmissions of the packet data, in consideration of the state of the buffer
of the receiving apparatus having the decoder. If the variable time
intervals are not adhered to, the buffer at the receiving apparatus
overflows or underflows. s Therefore, information regarding arrival times

the padfetréa_tﬁmieermkmgj@iﬂﬁ wbih%ﬂﬁﬁt&ti@tﬁm%ammag hebaeatus is
tranﬁ%@%%’oﬂl’f@%‘éf?e% 1N ?319585%8 If ﬁgéeqéq%%egfl?ﬁé%%ﬁ%mhe

ormation regarding the arrival times. As desc ove, arriva

recedvingppETELE havitly dhe drsudermatitie vegahimtinednisivalsiare siof
adhéuaé&ft&!ﬁw'@BHﬁsSP fé?fh?! S’B@éiﬂﬁgaa’@%&ﬁuet%%% JORRRRLRER

transmitted In ormat Is recorded on a recording medium and

Therefsriss ifoumaianiegardng ayivaldities of HindesRaatvapscketivaia
tranSRRRAHS URSRILBRIRRS Sph IR GO I b ACH AR SP PRkt & Al g@%& data

. time intervals and records’it on a recording medium. To repro
is repregurad hased andhedtformation regrnriaothe AEval teesacket 15 data

to a decoder of a reproducing apparatus at the same time intervals as the
pakicdegdiibednibovelsargesl tignthstaraps{iiBeg)sidhichhs thunigformation

oRerates in_response t stem clock at.90 kHz or 27MHz, and jncludes
reor RIS SIS & G e A T R e R
paciaiitdatadranamitietoint DS formah isaekordedhpntaoeterdiogmesdilion and
2%&% ﬁﬂngﬁﬁ ta, the time 20 intervals at which the
repr%%?ér' et datév\?/?ﬁzelfeé%[gans |tt§§h[%ﬁfhe buffer of the decoder are
determined by the counter value included in_the packet data. Such a

. coliheiPeE weldfe @ ARCHINNY ARRAGYM 'oerivEs AATkSt dala SoNiRYa S is
tranSeigag diadhs rrdbudackeiedatorbasathandberas unéer ¥ AdtoRTEéeRlIm,

To reotacs i R 24 BREKS! e A SOUNEn B PHITEA [ KRRV g Packet
dataifcls degodESef epmpividocing mppérates aft the sanketidadrie vakcaiving

Si ' X d t 1] hen th
L LT e
respcmsmt_o _[aawstene 'n‘.ledl_aafaﬁﬂdﬁm oy Midz. 12w mmam@,mter \_falue
insofEPRIEINGY L AORELIRR0 AORAIAET MUAHG A A S DGR O Al o tme
a pagked igingyl o the caurieke plodepirtiap dhatacardatpadielsiatanthe time

inter RN AREP AR PRIk Da A Witk JdHhifsmitted to the buffer of the decoder are
determined by the counter value included in the packet data. Such a counter s
called an arrival time clock (ATC) counter. That is, an ATS is added info 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.

FIG. 3 illustrates a data structure of packet data including ATSs specifying
arrival times of the packet data fo 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,
130, and 150 and inserts the ATSs into the packetdata A, 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 ouiput at the
' 4
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the packet data A is output at the output time 100, the packet data B is
output at the 4 output time 110, the packet data C is output at the output
time 130, and the packet data D is output at the output time 150. FIG. 4
illustrates a data structure of packet data 400 including ATSs which is
recorded on a recording medium. For convenience, FIG. 4 illustrates the

outpHElEts Hikathepachatiiate Misrmdiuhattichasput 88 430, adeRediasket
datPESEMRL AL 68&?;1& RLESqBERtion time stamp (PTS) 430, and

audio/video (A ) data 440, accor ing to the present invention. FIG. 5

illustrates .a part of a reproducing apparatus 500 that reproduces packet
datig L%cl% @M@ﬂ%@e@a& stHeiHreef Rackebdatafdif dnabidingdd S8Which is

recurdeiien a fecdigingriviedinmit SRy SoRVERIERE], F[@%%QEQ%%“@:% Phcket

d t5%§Ef's1{nd an ATC counter U 540. The disc driving unit : re.ads

a3 SRR IR Ao saeiAS aRMER A Gna Pfasrdingtime stamp (DTS)

420y affere5antation HnféestaRf FTRoIEs meaﬁaféﬁﬁiem@é&qwrga‘!a%}ls%ﬁrding
counter

to tﬁlgd téa‘relsgits(_:‘it ﬁo 15 the source depacketizer 530. The A
S GERANhel HHRM: stream stored In a recording medium is transmitted
to a decoder (not shown) at intervals of time at which the packet data has

firsEKaehilkigieateaauimaohoiar cepriotpisideppaeshEG00UhiR ro¥Rdduces packet
i clo or 27 MHz, ets an
N b i 1 o he ekl Bt A e
discydiging Wik 54 this b uifena280 arseurep dsnanketizen536, i ATSuRUnter

54pand continues counting ATSs of input packets. When an ATS of an input
packet is equivalent to a counting value generated by the ATC counter

54 ATS.AS.remaor rom the input packet and  the input packet Is

et e SISO SR TR R Rer Al Bl s wanstrs
trangmiie thethadket dataitogheldsufferri2oitted to the source depacketizer 530

as the initial value and begins counting. Next, the source depacketizer

53Fhel s 536 W@@tﬁ@ﬁém@t@%m@ﬁw ‘f@%‘éﬁ@ﬂa@}@%—nw itto

the %Slﬂjurge% clé%y#l%%yp\v?%se ATS value is equi ntto the counting
counter 540, and transmits the packet data

The ATC counter 540 is used when a data stream stored in a recording
medium is transmitted to a decoder (ot 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,
which is obtained at an instant of time when a first packet in a TS format is input fo
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.

in other words, the ATC counter 540 sets the ATS value of the first input
packet fransmitted to the source depacketizer 530 as the initlal value and bégins
counting. Nexd, 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
to the decoder,
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30 to the decoder. 5 For example, in the case of the packet data of FIG. 3,
since a value of the ATS of a first packet data is 100, an initial value of
the ATC counter 540 is set as 100 and the ATC counter 540 continues
counting. The ATS is removed from the first packet data and the first
packet data is transmitted to the decoder. Next, since a value of 5 the ATS

of SSEOfDeﬂample?wﬂié iﬂa@E@fﬁﬁ@ %@ugw d&feske L‘Ges,ﬁﬂc(.rj@méﬁfeébﬁme ATS

ro eco acket, taand t S the secon ac et data
of 4 FRLAEREL I RN, 20l RS Ca e Bed-satas 100 and
the BieCrounks Mmmwcwﬂﬁagnthemaawmtidma@@iﬁ&mﬁ@ﬂmrracket

FIG. B.is a.blpck di f ' dard decoder 600 used
ot i AR & R R TR A v Acsawalt of
theATS ahdec@Tratketatata iy 10-the SothecdepaekdAReiBiodemaves the ATS

[ ' . ' lock (STC
o e AR E RS B IR M R e s
whele eabipibngreditedd thavplekesuntsitipiked Widle o e kebdess, inatio applied
to tﬂéﬁﬁép@é%l@(gﬂﬁﬁqw&c&ﬁﬁwa?ﬁ%ﬂta’ and sends the demultiplexed
et o packe

video pa ata and audi t data to the video decoder 620 and
the audio decoder 640, respectively. The demultiplexed sub-picture may

be EliBtfidxAplarsiagRm S renisntiveaisipadamdaseda &9 aere: for
dat@]%d'?rﬁ"‘ﬁaﬁ“’ﬁmsm @ht@ﬁéwwoﬁﬁfeﬁﬂfoﬁﬁ?héaé@&ﬁemaé%iﬁ? an%I aDTS.
illustra coun operates a zor z an
REBHFAS . 075 ASSAREE GO0 IPEIS R A A M LR SHRL R HigaR iggocir
620the patéat thismindk STCfeontrG8dyvancitie decoder, salaad i \GiHics
pro{,%éa 85 m clock reference (PCR) value of the packet. The buffer
em

porarily 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
progRerHIaeiiplessE R0 grmitplRrasRttioledvidgadackahlats, audio

packRIiSRY B, sUbipi:iare [RiskenastimmyYeRdiA e \dHaRBIBXRN\MES Facket
decoding, Wgﬁ%ﬁq%gd audi dgg‘iders. A process of

datgy g ‘ s Secpitpra<tand e udinsiasodant4o,

respeftiaige (OHe Getuftiphxdtesibrpidtinerenypbo sentidbidiscmarisriistlayed to

be overlapped with the video packet data. In FIG. 6, a decoder that decodes the

sub-picture data is not illustrated.

The STC counter 6§30 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 demultipiexer 610 but has yet to be input fo the video decoder 620. The PCR
denotes a program clock reference that is information used to adjust a valus of an
STC counter, which is a reference time value, to a value set by an MPEG decoding

- apparatus with video and audio decoders.

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

data and sends 6 the video packet data and the audio packet data to the

video decoder 620 and the audio decoder 640, respectively. Next, the

STC counter 630 is set based on PCR information (not shown) contained

in the packet data. The video packet data is input to the video decoder s
theaddeoypekebtd HEGd tntes.GBO packEttHtte thadideendischy ey s the

r 4Because the audio packet data has only a PTS value, the
aucgﬁg%%%gc%%e%ﬁ AR TS elﬁ%\{ﬁl}’b the audio decoder 640 at a PTS time,

decoded by the audio decoder 640, and output. Next, the decoded video
padNextidte STEearmter@isceptibasee 06 0R infommatiothi o shbies)

conPERRSF RPERPPRKdPBapd C ‘Fﬂ‘é'\;ﬁfe@%gasgséfr@%@ g @;ﬁ#ﬁ% \gﬁjﬁg decoder

(grocessed bygg]e graphics processor6 outpu
62Cay i 881D bvecakatan 6 ai @ RiSotiae landairaasted ey theclidesiZedoder

Qwit | TaTol: ting of the audio .
e e e o P o AP ket i
'“p%@ﬁﬁﬁgaygﬁﬁéjﬁﬁﬂ‘é?ﬁw B HSdire deended 2y thenauidiottecadsins 40,
andedgiplideo packet data are decoded and synchronized with each other, in

response to a clock generated by the STC counter 630. In general, there

SRR R 1 T S At o

inpubtﬂﬂwgmpéﬁwmesaMﬁ@mhﬁmﬂmommd atmtﬂdéd%ﬁﬁﬁet@fﬁs time,
[ W e reproauction o curren

PO e R P B S SR A T C vt i

i R o e b e
Withe r tﬁt??aﬁ i!gamﬁg!udio dé/ is di cg ?12@11?; arﬂbﬂlﬁ’ﬁjédiggﬂgtg?g video
paokE A R e APl TS TR i 2.5 R vl gaBaestest by
the STE mewntel 6300 T Hakixibe hadivismiides abickel daishan. d8dsdd and

clid ti dio dat t b

o U R AR B R a7 couer

830instance, the slide show is reproduced as if leafing through

In general, there are two applications of still images. First, there is a slide
show wherein stili images are output at predetermined times. That is, a user
reproduces still Inages 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 s 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,
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. Forinstance, the slide show is reproduced as if leafing through
the files of an album fo view included photos. On the other hand, during

reproduction of the browsable slide show with background music, seamless
7
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30 the files of an album to view included photos. On the other hand,
during reproduction of the browsable slide show with background music,
seamless 7 reproduction of the background music is required for natural
reproduction of still images even if a user selects and reproduces an
image preceding or following a current image. O Hereinafter, problems

reprediLigtioronl el badigrersel praysist imga:)udmdefbmgﬁ:]@lsmbwgwiﬁ@?&f sill
. i ' to FIG, il Images, such as the browse ble
lmésj%%% & ?f"grbégf'eé ed%?s Srid ?eﬁ?o@ﬁeénafglrjﬁ%%eﬁ? ng g[rgqlfpwmg a

_show, are divi INto mainstream da
curgsildrandie mainstream data includes video data, audio data, and

sub-picture data, but the video data in a browsable slide show application

muHSMarersiorl s WiiAe SdiRucIs D iR gé@%tﬁle slide

audig data indicates audio data that is additionall de.sep
shap, i r@ﬂaﬁ%@@am%@famge@p%&ed%m! iehasithelbrowsable

slidephashciierdnidee Hild imaasteain Reiesriacsin Bd deesh SHIJEIR9S). the
angrsub %.%a%s cikr%nlzec‘{@sm PTS information, that is, )
AR, At oAl AULR et Sidpicivrepata dut the vidso
datadnraé?rmmd l@‘aid@ehdwd éppﬁh@dﬁmﬂnhiisméqw ; s%ﬂdcﬂd&%ﬂ}ﬁmh@\é ata
5.performed,in accgrdance with the increased STC counter value. =
il A Al e T A g e e anlo Aatp st agcienally
madd eepavatily fainetie nesidaistachhiztedind i rapgetnostian BAEg YR ISAusic
3000 00). If the STC counter value Is
d”rﬁgﬁ%@{%ﬁ%@(@%&%ﬁ%@r@%@e %’10000 to restore both the original
“still image and the ariginal sub audio, thereb causing an 20 interruption in
sufsgferingta 6. haadsithinagriand swe s datBdssyachronized using
PTS e HAon, B oSl Bedap B mRRRIEESD O aidaR SIBERRERAN Faeds,
gjg;o decoder sm% aa STC counter. Therefore, when the, conventional
an S5 GRITIR Yrlhe e e e (BTen BT i GBI pmal Py fs
pe:ﬁml'emuoamham@vbghmmr%&@efm (jidmﬂé‘fivar!t:@ p'l%ﬁﬁ&/@l‘i when a
' ion in. 25 reproduction of. background.musi en an STC value is
usel o B e A Ay PR s sl e
readmwwm tsegebpoditioacoidive vehisree dnfoglarch pisy degrsBo00 and
20096} "$IRE-TC counter value is updated, the STC counter is reset to 10000 to

restore both the driginal stiil image and the original sub audio, thereby causing an

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 repraduce still images using an
application such as a browsable slide show, it is difficult to prevent an interruption in
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

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

8



. 10

CJ

P

;

15

20

25

Disclosure of the Invention 30 The present invention provides an
apparatus and method for reproducing still image data, such as a
browsable slide show, to which sub audio data is additionally 8 included,
without interrupting reproduction of the sub audio data, i.e., background
music, even during a forward or reverse play, and a recording medium

inciideefomithoot (etaeripthiy REPRALUHOE ST ARE BLI YA It '8 SRS g
a, e rodu INg apparatus comprising a reproducmg ur]|t to rep_ro uce
muSic, SN dinig A onward af TRYRE A la Sha & Eaperdingimdium therefor,

mainstream data, wherein the reproducing unit comprises a counter used

in réyeriuingdioransaspeckiis tiet preseliorentomdhtrandnoadeaniages
' i i i in.the description which fqllows
o SR B AR B G Rl amieatispm deta
an%ﬁé@i@@@i@tﬁ@*ﬁﬁ@mﬁlwmw amth_epaatrm‘tmmnwmmﬁqnethe .
n JC).counter that is use
e 2 A e R RSy L i 82
inVL%‘l?gﬁ{i thT counter cogrzcgrrises a sub audio system time clock (STC)
codrthiRAR|AEREHT AR ARG IagRs AldhedAuansioawi braeet forth irpart
in tae plesiorbtivn WhitTiollbies ter, o iAaIBEBLIRRS RIHARR s MRS, or
data Acco‘rjdén toggnothgr asrect ?f the present invention, there Is
ma%%(*/f&gmg r BQRJE 2L e aKeatHAuding a mainstream reproducing
unit to reproduce mainstream data including still image data, using a
clock¥gnraapest of thelptesentinvertios ihaudimtepindudinga sibiaudio arrival

timéURRYATS) botile haide RRaIAIS beaddRddA BRI alslteam data.

using a clock for sub audio data. According to another aspe

present inyention, th instream_reproducing unit includes a

e DR TR AP RSB RO 1R R pBEEesamaub
audinaysieantimeTck 8TE Yoatintevtiasia wbedkit Rdda heaRaREliAIREd sub
audm%lgf instream data with the mainstream depacketizer. The sub audio

reprogijcing unit includes a sub audio depacketizer that depacketizes the

sub audio data; and a sub audio ATC counter that provides a clock used
in dgbggk%q% af 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
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 mainsiream
reproducing unit includes a mainstream depacketizer that depacketizes the
mainstream data; and a malnstream ATC counter that provides a clock used in
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.
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the sub audio data with the sub audio depacketizer. 9 According to
another aspect of the present invention, the. mainstream reproducing unit
includes a mainstream decoder that decodes the mainstream data output
from the mainstream depacketzer; and a mainstream STC counter that
provides a clock used in decoding the mainstream data with the

mainaleeartifg tedpiothdmpub anthe IRBERMGRAAININFY SRR

audio decoder that decodes the sub audio data output from the sub audio

repiadueingyBE Metides A MalsieRm Se6RtsT hak dreodrs the mainstieam data
ouipecadinptiemainsstiendfspariteting, safivay fhairdesepfrsfecastling tongst

PR R SR R AEHGH A E IRRSERETS A AN piaety decodir

Tiesldat ftdionapr GH@&PWiWU@@@!@%%ﬁd@M@@M@d '_F@H’é‘@ose%b d&é@"{ﬂe sub
atg. |n an aspect of the present invention, the reproducing sub audio
audl3 B AL oA e g e SRPAGAUARE 2R A W lo STC counter
thatppadiletzngdble wsdrldn decolity fd sy anfiocdsththstprasasineEon,
deéggéleproducing 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

metheeoRiinsHin y ok sredkeias el Rfitba Arasent iavemtienstiheredg ravided a
repPSiUEIRG MetRek @RFpFHHBGBRMAINY QA :CaR waRs &‘éﬁfé{%&lﬁf@%&&t@d into

audio data, which Is separately added in the mainstream data, using a
mapisRAEpAIRCHRG:@ saskdatrsriaduqingthespiaudie d@f@sent

invention reproducing mainstream data Includes depacketizing the
mairlstaraaspach afding presect nepatitefitiegéheodringredmaddia d2i

T T ——

datgeproducing sub audio data includes depacketizing the sub audio data
using a clock depacketizing the sub audio data; decoding the sub audio

data|HsinGapRlertidRe nd it mIeREeK e BHINALNG sub audio data
includes decoding the sub audio data using a clock decoding the depacketized sub
audio data.

According to still another aspect of the present invention, there is provided a
reproducing method including reproducing mainstream data including stilt image data
using a clock reproducing the mainstream data; and reproducing sub audio data,
which is separately added in the mainsiream data, using a clock reproducing the sub
audio data. ‘

In an aspect of the present invention reproducing mainsfream data includes
depacketizing the mainsiream data using a clock depacketizing the mainstream data;
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 usirig a clock decoding the depacketized sub audio
data.

10
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30 data. 10 According to still another aspect of the present invention,
there is provided a computer readable recording medium storing a
program executing a reproducing method, wherein the reproducing
method comprises reproducing sub audio data separately added in
mainstream data, using a clock reproducing the sub audio data. s

Acueingifey %&'Ibam%h&heﬁassé&féhmerﬁ%ynm%eﬁﬂen}flﬁé‘?é%ﬁga’a&%&d a

a computer. readable recording medium storing a program execu
compiiterisaralirdarudinadnssiinestopnstR arRsrma Ryeedingraseeproducing
meti Rl ORHEHRGH o RaaN SRR NIBEEE BSHISHIBARD RRIGHT KLB SIA% data

reproducin éhe maijnstream data; and reproducing sub audio data
SepaEaiEi AN G IR RSIFRATH At S3IU A lask fBPiadBEina thepubandindata.

the sub audio data. Brief Description of the Drawings These and/or other
aspenterding dosliftagethef dapact efitienprisbrtioventippakent angrivided a

| ' i iption of th bodi ,
0°"{§'E%m£ i%%%%?%é’%@ﬁﬁ R O B e e i romeetvonio
methipdiaheseit i sepadaicirgansited compriseliptpredusing etal &a
M, EZ@%@Q@% MEEG

encg@ng; F|g. I?%I?ustrat S a conve tlona¥ Qta struc{urer%? pacﬁl(tgt aﬁpa

repredysinesHRigHdiodata sepanately Atdy) inta the snminstieaiadaizarsihg a clock
repréaﬁ?{ Q%ﬁb%ﬁﬂiﬂ g when the packet data is reproduced; FIG. 4

illustrates a conventional data structure of packet data including time

Fgta part of a standard decoder included in a

JESO] LN
i ' ; Al t i |
e A et Lo B B el e £ T IR VR R Wl aome
appaieniislaniererdly, aopreciaBitostiieniolioningiatiadptionaffdhe
embSRIRERESRAPH TR R %he 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

time stamps (ATSs) and a connection between the ATSs and data oulput time when
the packet data is reproduced;

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

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

FiG. 6 is a block diagrami of a part of a standard decoder included in a
conventional reproducing apparatus;

FIG. 7 illustrates a conventional method of reseiting a system time clock (STC)

when reproducing a browsable slide show;

FIG. 8 is a schematic biock 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:

i1
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an embodiment of the present invention; FIG. 9 is a detailed block

diagram of the reproducing apparatus of FIG. 8; 11 FIG. 10 is a detailed

block diagram of a mainstream decoder shown in FIG. 9; and FIG. 11 is a

flowchart illustrating a method of reproducing still image data, according

to an embodiment of the present invention. s Best mode for carrying out

thepiiey iR -RAIBIRAEBINK ARyBRBRSHRINSIALI e SRbaflinsnis . o

the present invention, examples of which are illustrated In the
Elr‘daccompanying drawings, wherein like reference numerals refer to the like

eleppeniy frauistatiRue e @%&Eﬂi%ﬁr@éﬁﬁiﬂﬁﬁg@@wﬁﬁﬁﬁg}

the present invention by referring to the figures. FIG. 8 isa b agram
acoqig et anemberiment oiiha aieresbinkertitting to an embodiment of
the present invention. The reproducing apparatus 800 includes a
mainstream data reproducing unit 810 and a sub audio data reproducing

SR dMStredi-datalieptoducing unit 810 reproduces

m ream data using 1s a clock, and includes,a mainsiream arrival time
cioR PRt BT AveRe e e e SRR e ot i megent
inveationier@tiplésebwhichdie dustrafediiitio g crin@2ihymgattaatsgsy vherein
. i t in it ' C cqunter 906 and
ike PSR AT HBIARR b SR EER SR MRt S e
are descriliet delove fib explainetze prenentdineiiionday efas@ng tothedknuieed

above, the reproducing apparatus 800 reproduces mainstream data using

a ek dqs B BIBBH D IAMAIRBEHABRIQI FERD UkIng L pHatas STIDR GG to

for sub audio data. Therefore, even If the clock for ,mainstream data is

an >RhET R IPTEP S AR Bata 185 BRAIREL ARG SAPRr Al 240 igludes a
maiiiBtieanabitagesmnivsy eRIDSIT 4N of Subaudlodsasolleiny UprEDD,

of a reproducing apparatus 900 such as that shown in FIG. 8 will now be

i e e enetephadiota Lk £ ROMRAGBITIANE Sal gate using
a clasigranddaciidpsiadoatasiiean akiveldinng slack{A RSt sarnieT @thanda
mairfiR o sbfiifrid GioERYSTEE) 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
reference to FIG. 9. As described abovs, the reproducing apparatus 800
reproduces rainstream 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 repreduction of sub audio data.

The structure of a reproducing apparatus 900 such as that shown in FIG. 8 will
now be described with reference fo FIG. 9. The reproducing apparatus 900 includes
a disc driving unit 901, a mainstream buffer 802, a sub audio buffer 8903, a first

~ source-depacketizer 804, a maihstream ATC counter 90‘5. a sub audio ATC counter

9086, a second source depacketizer 807, a demultiplexer 208, a mainstream decoder

1z
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906, a second source depacketizer 907, a demultiplexer 908, a
mainstream decoder 12 909, a mainstream STC counter 910, a sub audio
STC counter 911, a sub audio decoder 912, and a graphics processor
913. The disc driving unit 901 reads packet data including arrival time
stamps (ATSs) from a recording medium 914, transmits mainstream

909 keainateern &ithcostitenSdge alatdh Bodidi8TRacket@atatp heub audio

] transmits, sub audio packet.data to the sub
deé\}%ﬁﬁﬁ%g@g%ﬁﬁgb ggé%gg%glgéketizer 904 receives the
mainstream packet data from the mainstream buffer 902, depacketizes
the Pgsisedryipadait 88threads sacketHataibsiusitog ardvaliinseretamps
ATdRiprianDs ARIBNIHBERAS oYL RARANEH AN R includi
( depacketizer 904qgansmits the depacketized mginstr(ﬁ%%%ﬂééﬁnvﬁwgwg

st jraage sota Somip sackstriaiadaihenaiesiseaabyfiaidbananetttnemits sub
audipaeiet dateae meAld Hifgnalirg adged to the mainstream packet data

by the mainstream ATC counter 905. The mainstream ATC counter 905

Isthe first ketizer 904 to j d the depacketized
A SR IR e Rt rom
theimainstrearobe tiprcd; alispaskatizen dhe anain it an ek 80%is, iniiblisads the

' ' ket data input.to the. ..
deppRACHA Heb o Bl W TABIETT % Mo aneehrailine vt
souscedipRARi oS nans s the depaukelinec anaiostisarm dstiefiom which

ai the fi
e A B et o8 cerpac e R e eyl

basgrbarpAd SuinfrmstionAdsiaskia thamalnsteaara peackelaiaiadntiteimainstream

ATOw0akgaDslata to the demultiplexer 908. The operations of the second
. source depacketizer 907 and the sub audio ATC counter 906 are the

sa f the fi [c packetizer 904 and the 25 mainstream
Bt S Ol W P s S e
senfsthavigpackiatizadimainskeamdatidathi demultipkixeb Oer-20R

re BB i B LB s
initiglizeshbasied ea anAlRyee obthedissh mainsitepachackeldéta iaput dadthe first
spufffé'ﬂepgcketizer 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
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
mainstream ATC counter 905, respectively.

The second source depacketizer 907 receives a sub audio packet data from
the sqb audio buffer 903, depacketizes the sub.audio packet data, and outputs the

~depacketized sub audio data to the sub audio decoder 912. More specifically, the

second source depacketizer 907 outputs the depacketized sub audio data, from
which ATSs are detached, at predetermined time intervals, based on ATS information

added to the sub audio packet data by the sub audio ATC counter 906,
13 :
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30 which ATSs are detached, at predetermined time intervals, based on
ATS information added to the sub audio packet data by the sub audio
ATC counter 906. 13 The sub audio ATC counter 906 controls the second
source depacketizer 907 to output the sub audio packet data at the
predetermined time intervals, More specifically, the sub audio ATC

couHiér oAy dimiAT Lo aasiet B sontmis e sesbadfsstisedudicketizer 007
to cRRSHELHRERINAYY %@&l@ﬁ ,.and the sup, s
N audio ATC counteﬁrg 06% @%@oﬁ%ﬁﬁ at the saﬂmfgﬂtiﬁ%; W{%}lﬁ t:o&llﬁirr?g

spegiicRilys thesubrandin T PreuntorP e siniliglines dasedonanesdSavalue of &

firstAT6 gdRbiscRaataA oRRGKR! SRR
' rStge aﬁg?;g 907, the gggggéaéﬂfrce depf?lqcflE(IePctj%](-:‘E'rl'%l gé%@ﬁ%%%%éﬁ%@% sub
audg BT Qs 0% 2Eatds QoM UpHIEb g R MRelingsa e sabintingovalue of

the datrailtie AFCREbEISIODIISUEINAMAIRY R %iaéraf%ﬁﬁéﬁggﬂ%ﬁfﬁ”écgemnd

depacketizer 907 ma sent to a buffer (not shown). multiplexer
st G SRR RLe RLEan ok Sos0ad o SRihastelizer Rifsssecond

e e e S5
emultiplexed data.to the mainstream decoder 909. The
OUtpj'Egnu |[I%§géﬂ?h§%§xﬁg rﬁ"@é a &ﬁpu?ﬁgﬁqﬂg%mﬁﬁﬁﬁéuﬁBdéta output
frombiiféeseddnyzsdareeitephokietiZss 903t wagws)sepiols d/ASMTHEIIAYRM).

mainstream data is input to the mainstream decoder 909. The

' SEEUBTRr L alyMHz. Th
e e B Pl ol e

contaiiig & setriing fime SiaprPTS) ansberesentatianitine stanm (PaSend

sends 8 dathihepiskea dethdatheiainatied A EIART 8h4m ‘a@ﬂﬂ.ﬁﬁplexed
. packet data is input fo the decoding buffer based on the PCR value

e R CH TS PR LblSisr AR PCod v actepsting bufer

(not sbnwalshibforietheldelexithlordtsmenstoaii datbad it iR RRIRRHR3

dec%%%% 909 at a DTS time specified in the DTS information and decode
y the Mainstream decoder 909. 25 The decoded mainstream data output

from the mainstream decoder 909 is input to the graphics processor 913

at e reainslesacHEd reunter 90 spemianat 90kHieuo2E Wikaingteam
mairateain BPCeSSaAoY N0 B 3BNIRRBEGR 1R85 R RiPMice (PCR)

information (not shown) contained in the packet data, and controls a valus of the
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 demuliiplexed mainstream
data fo be input to the mainstream decoder 909 at a DTS time specified in the DTS
information and decoded by the mainstream decoder 909,

The decoded mainstream data output from the mainstream decader 809 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 mainstraam STC counter 810 is similar fo that of the
mainsiream ATC counter 805. That is, the mainstream STC counter 910 is

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



i5

25

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 The mainstream decoder 909 decodes the demultiplexed
mainstream data and transmits the decoded result to the graphics

ProvReINEREESdRRIseRININD Jetvaisd the dRanisaRed® ffaiRSHBIRh data
910 isg_gg?;nvalent to a value of a DTS of packet data. Also, the graphics

andjrapatity Besisadad fesyib Rt arariies RgFaseR i st eunting

valup ofdssinlinsnidm BTTRUR STR Byl Hiecawing yPiH B8 bpacket
main tregﬁ% STC counter 910 isﬁeﬁivalent to valueacg{the PTS '

datey, it 4R SraPRICSRAOFEESCF N D PERSRSSRE Ihihecalyer drrading result and
outispisrieroddssing) thsssit ooy Snatrcat sierelimiles toihose 9biOe of the

.mainstre TC counter 910 and th ainstream.ip d er 909. L Th
meiGERRTG L TR U147 SOUVRRC P IO o7 BALS SitebdoR e
packetudats. the depacketized sub audio data that is input to a decoding

buffer, which temporarily stores data, based on a PCR value contained in

theypackpbAaiond Bﬁﬁ%@d}%&@s’%&em@ﬁé%wm@&gg%(ggrdgefgder

depacketized sub audio data_ 15 to be input to the sub audio ¢
912.arg pimianipthpseind the mainstreaRBTRerial PdB ek theynainsiseam

decadgimggcoder 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

ST. ter 911 isinitialized d on,PCR | i ined.in th
padt ke 1% N T She el T oA i g oo o
valugeabither e desibrtt shib dughiackataciiatdainputiio dadaecokarg ouffasrhigh
f i ] j ded
temBIR oS e TR R Y A T MR Rl
screen without performing additional processing on the sub audio data.

25 Hie SehsHRANAIR T GeaaHniar Ridisortalk Bederadsdzad-sub gudiqdata
to bemipstieamedateatdRfsinniefed 2atauprsiterigsdciiad ilegasipygudio

ntofaich S REUE PSP ARLAS RS Sy g oture data, and avideo

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
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.

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

15
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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 data such as subtitles, but the mainstream data
does not include audio data. Accordingly, the audio decoder 1 is not used
in the browsable slide show application. The audio decoder 1, the sub
datB AL SLeCRARG: AR e MARRACHANTE JIRRoRG iAot B bore
picture data, and Video data respectively, based on a's counﬁng value of
Acaprdimgly: sthre andBTdecodatet B1IblFes i imbratsatieisidenshow application.
illustrating a method of reproducing still picture data with separately

addpsh i di o3kt PeRE SiRgRIBRBReENEARE e m&és%goder 3

invention. Referring to FIGS. 9 and 11, the disc driving unit 901 reads

deqosaandiRsata AU iU dRGRndieR 3k reivalyohased on a

 couMigSiERas lae ehdiiniRARPSTICbdaev YOGS Still image data,

is stored in the mainstream buffer 902 and sub audio data of the read

S 1 T A ORI At v

the first source efizer .
sepoastety @ddarbsubiraydiduiats, thecordingtte an amitodimetdrad e prebtird

. d ' el io,dat

e R A s B e

from ibe yemesding snedition ldareoatioahifiexes the mainstream data
depacketized by the first source depacketizer 904 (operation 1130). Next,

ghemmww‘ ¢ d@@ﬂﬁ@ﬁ&dmﬂ@f dhoadwmhimsemtém@tinﬁﬁigaggdht&%
ta hased qn a counting v of the mainstre counter n
stoff 0 S AT RBToP e YL AL THE AU Wl B G SR RPsph e i
stoieadadimnsubaudio puifdn80s (bpesaticmutid®BTC counter 911 (operation
1140). Next, the decoded mainstream data and sub audio data are output

(Omééﬁ%e]ﬂé@ﬁo%ﬁc%%ﬁé’ﬁzei bife -d%b&&(éﬁfe%’ﬂ@ﬂiﬁ%&ﬁﬁm data

computer readable code In a computer readable medium. Here,
basgdrpaGorsinghaiR i iermainstraat Ao ranptabBaramirdhisanead
souféeripaakatbar CoreadacRetRBIHE SEhBa Mo YUbta FaRRIPNYcHRMAWalue

or 5 U2 IETPE 5555 SR TSR G g mPact e

Nexi, the demuitiplexer 908 demultiplexes the mainstream data depacketized

by the first source depacketizer 904 (operation 1130).

Next, the mainstream decoder 909 dgcodes the demuliiplexed mainstream
data based on a counting value of the mainstream STC counter 910, and the sub
audio decoder 912 decodes the depacketized sub audic data based on a counting
value of the sub audio STC counter 211 {operation 1140).

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

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

(CD)-ROM, a magnetic tape, a floppy disk, an optical data storage device, and so on.
16
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(CD)-ROM, a magnetic tape, a floppy disk, an optical data storage device,
and so on. 16 Also, the computer readable medium may be a carrier wave
that transmits data via the Internet, for example. The computer readable
recording medium can be distributed among computer systems that are
interconnected through a network, and the present invention may be

AISER1 2BFhTIRIE RS A MR RRMRHIST 58 3 AR S s dhinfrlisiiRuigt: via

system. As described above, according to the present invention, 1t Is

the dpteumsd foresamplawrdiRerEprapLEs Sadable reaarding meditan can be
dis@i&)ﬂé@'@ﬂﬁn&ﬁ@%éﬁ@ﬂtépsybiémﬁHﬁaﬁb@%ﬁé@oﬁﬁﬁ%%ﬁﬁﬁﬂd&ﬂeﬂﬂim, and

a clock for mainstream da%??and a clock for sub audio data, thereby

the peenehth RVERTIRRMaY i Stred At inlemalishasia ermpuiesieadable code

in theeheatiinedayster@yven during a forward or reverse play. Although a few
embodiments of the present invention have been shown and described, it

o BE e R A U e B e e iE s Pekeidp g more
natufail;er&pwdm@wsﬁﬂémagpdatayhmh@asjefprewmmmsﬂdmawdtmmch sub
audig VA okt UAGed 258 S BIBMKIR R dRRLAIHEGMPL A8 o for

comprising: feproducing sub audio data, separapey auded Ato

subnaughioteaten Mhysnﬂgv&n@mlaréptgaupﬁmhergpmduaimafaetm alidio data
such 8 B5cRE AR hmwm%ﬁﬁgramo%ra@e depacketizes

the sub atdio data using a first clock depacketizing the sub audio data. 3. (_)
The method of claim 2, wherejn the reproducjng sub, audio data further v
corbimeugh & s e e Ah s R ser W e aeB Ry and
destiribadpihekailddee appravidited dintibsEhskithedlindhef shattad chdigyeimibg be
mad D BE AR D ARG S p R R Bie i R e LRk

comprising:

" invention, the scope of which is defined in the claims and their equivalents.

17



reproducing mainstream data comprising still image data using a first
clock reproducing the mainstream data; and reproducing sub audio data,
which is separately added in the mainstream data, using a second clock
reproducing the sub audio data. 6. The method of claim 5, wherein the
reproducing mainstream data comprises: depacketizing the mainstream
data using an arrival time clock depacketizing the mainstream data; and
decoding the mainstream data usielgﬁtgh%stem time clock decoding the
depacketized mainstream data. 7. ethod of claim 6, further
comprising: demultiplexing the depacketized mainstream data prior to
wHGedIamEeismainstream data. 8. The method of claim 5, wherein the
reproducing sub audio data comprises: depacketizing the sub audio data
using.an arAveptirdectigohetdeheleprigiggthe sub audio data; decoding
the gebraddiingdstd asidig datystepanitely elddsid detoouainstiean dptac keingeal
clogkyeniesyeiagdhe sub audio data.

2. The m.ethod of claim 1,‘wherein the reproducing sub audio data
depacketizes the sub audio data using a first clock depacketizing the sub audio data.

3. The method of claim 2, wherein the reproducing sub audio data further
comprises decoding the sub audio data using a second clock decoding the depacketized
sub audio data.

4, The method of claim 1, wherein the mainstream data comprises still
image - ,

data.
5. A reproducing method comprising:

reproducing mainstream data comprising still image data using a first clock
reproducing the mainstream data; and

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

6. The method of claim 5, wherein the reproducing mainstream data
comprises:

depacketizing the mainstream data using an arrival time clock depacketizing the
mainstream data; and

decoding the mainstream data using a system time clock decoding the
depacketized mainstream data.

7. The method of claim 6, further comprising:
demultiplexing the depacketized mainstream data prior to decoding the
mainstream data. :

8. The method of claim 6, wherein the reproducing sub audio déta :
comprises: -
depacketizing the sub audio data using an arrival time clock depacketizing the

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