REPRODUCI NG METHOD Techni cal Field The present invention relates to a
reproduci ng apparatus and nethod, and 5 nore particularly, to a

repr oduci ng apparatus and nethod for reproducing still inmage data,
such as a browsable slide show, to which sub audio data. is separately
added, and a w%ﬁ(ﬁ . Background Art toBecause
nmovi ng pi ctur ' E,Qj,cture data needs to be
conpressed using tinme-space conpression to be encoded for easy
transm ssion. In general, to be recorded on an infornmation storage

medi um V| .data s conpressed and encoded under the Mtion Picture
Expert eir%@ﬁ—“@iﬁ@@ st andar ds, prescri bed by both the International

Organi zati on St an ardl atl 1% ‘%Pé" t he I nternpational

El ect r ot echni c é'lyFB C (ﬂp@?afﬂ'ﬂ%a” meB1agk 8k ed
under % hemM%'ﬁﬁ tcd§ retirodm tét@@lan@h@tﬁbdg’bh@ prétfichgUstil Hage

| i near PuI He Modul at j.o Hya i nfornmatj on, necessary ?%
synchr oni % ﬁ'gs"tc @S@n'?,r%’é@b'@? 50 Which SQH@PQ'OM%'Wﬁf%ﬁddﬁdaer
is i ncorm@é%gk—dﬁ@mmfﬁeWbﬁl pl exed data. In this case, the MPEG2
standard is 20 also frequently used when encodi ng dat a. The

system nmul ti pl exi ng can be performed using packets. For exanple, as

shown in Fl éa 1, when nmultiplexing of video data and audi o data, the
vi deo dat data are divided in bitstream packets of

predet er m ned | engt hs, addjtional information such as a header is

i nclutfed in tRe°B 1&TPYRAPIsHER S8 Is YaRY Iaiogethe pidwedatoreatsdo dadi o
packets ajofnpFbasA tﬁr@ﬁméaﬁéaéd&sbré@i&%ﬁé%cﬁaéa td}%agffraﬂérﬁtéﬁtﬁn

Therefore, a start of  a packet . a header, Includes I nfornation
i ndi cat i 18 98R@ohde berecqsdrdken an ﬁtf%tmﬁtraeeﬁq@mwdwm, mdea@etaompac ket .

Meanwhi | eonig r@%éd'ﬁrﬂrémbﬁéd‘uﬁ&érlttf@'mbh&?tﬁfchﬁﬁﬁxgén mg:g EG)
synchroni zati on between audi o and ?ac ketS accordi'ng to the MPEG
st andar dsstandards, prescribed by both the International Organization for Standardization
15 (IS0} and the international Eiectrotechmcal Commission (IEC), whereas audlo data

is compressed under the MPEG standards or is converted into digital data using

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

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

incorporated into systern multiplexed data. [n 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 dats, the video data and
audio data are divided in bitstream packets of predetermined lengths, additionai
information such as a header is included in the bitsiream packets, and video packets

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

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

30 " The fime stamp is a type of fime 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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is information that specifies when audio or video data nust be
decoded and reproduced in access units. There are two types of tine
stanps: Presentation Tine Stanp (PTS) and Decoding Tine Stanp (DTS).
The PTS is tinme managenent information of data reproduction selected
5 dependi ng on an MPEG codi ng net hod adopted, when a System Ti ne

Cd ock (STdp mferrmtgonaha{tapemﬁes whe;y Acdiponivitabdidata mugtia decobied bnd S
generated | n_a ref rence de e.b VPEG s temls eg)w valent to a
oo heflardu

PTS, rel at @Bméiﬂﬁ?% o?‘ccg’?%l'é'a ?3@9@ 'Qﬁ(?t%ﬁrt’sb fegentationdyge

units. TheStBd (PTS) ant Deendigg Tems StanfpolOTE)i on of data decoding. The
MPEG to standards require the DTS because a sequence of delivering

encoded vi deo ¥ i S uni que.,.Eor since an | frame
picture and a %h%ﬁri'sgﬁm'a?%a@her&&f?vﬁ r{’gga@r{ﬁwgﬁmlﬂ“t%qm’rs
before & Biépeadhgm@ndﬂEE@@ﬁwwemodfaddﬂeG%m @B?st'éﬁpl‘ :ﬁféttﬁbélgfstﬁ@ '
and P frame pi ctfléres are different ﬁg%those of decoding a

repr oduci g9+ A€ Wﬁﬁiﬁ“ﬁ"&'@'@t@“ 3‘9“ ighris %ﬂﬁﬂ%"@'ﬂ'@f%?@efﬁﬁﬂodﬂe
15 same, tdyew MF’EG%Q&@%'@MV& ehi'®) diFed, #e!hté&‘&xcﬂé‘%kﬁ&e@ééﬁ is prédifeéd

are the sarre only the PTSis Included in the packet
Her ei naf t éid QURHEIHPEHRBLNIEEG encodi ng and decodi ng appar atuses will
be described with reference to FIGS. 2 through 6. FIG 2 illustrates

a cogvent i onal Thé erTaris hhmham%mmf@mbﬁbﬂéa@%cé@ﬁ@ 'fherQPE@EG
encodi ng

Ref vi deo encoder 210 recei ves and
encode¥? disf dgré 3% tﬁ'&tlﬁs E%‘a'@ﬁ agrgrsnes eistpliyerngmncaded video and
encodes ditgistr@dmaisdinfudat For exampleAitde aﬁil@ﬁﬁéﬁﬁkﬁi‘@én@%@ﬁ gﬁdltugl o

t he encoded vi deo dat a out put fromthe video encoder

it in predsedgl Hﬁefﬁd@wqogeﬁﬁﬂs% %ﬁf@'? PP diestq ﬂ@é@ﬁewmapﬁr y
Streams ( Rizg8ding And RSRESLARLKEY LAG { %ﬂﬁ%geglf@é@é%ﬁﬁegr&&fﬁd?ﬁ%ég oftudi 0

dat a out put from t he "audi o0 "encoder

‘pr edet er nideeading ARG "W%ﬂéﬁﬁ%ﬁlwsﬁmﬁn c%ﬂi&i’gﬂ’e ang therD BB apa figirihe -
such ag tagnRT oo Loy TRIudy .hreﬁ& RAURLAE. | D8 ufd bark Chy

encoding tine_informtlon | ronlze
ot her dat dhe PHS juineiuded mfhemékqbﬂsta nd| cat es when an inage |'s decoded
and the PTS 2

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

FIG. 2 illustrates & conventional hierarchical encoding apparatus 200 used in
20 MPEGencoding. Referring fo FIG. 2, a video enceder 210 recsives 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
25  Elementary Streams (PESs)., A second packetizer 240 packsetizes the sncoded
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
info the PES. Such encoding titne 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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i ndi cates when an image Is output. In general, only the PTS is
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 NS,
the audio data or video data is packefized In a payload data formt.
A program stream nul ti pl exer 260 nultipl exes the video PES packetized

by the firbdicgieskeharvan ingge is autpuia b gecaad, otly daePTR inclidbd ANBBEilic

stream mul il e : | t4-4d .exes the apdi o.,PES packetized by the

second pacﬂéetp i z@ﬁh'fi\%g?’%gﬁﬁ?é%%? a%ﬁ?'@%metslﬁ‘? ag el 9 difésriﬂn@,

each PES i isclison déthe AT apd €eDES tha eddianizts or Videnath s phdkatzdupher s
0

are alloca to,th redeterm ned units, and the PES is then t
mul tipl exeéa%ﬁoadodafa%{&agr ogram stream (PS) is made for information

storage nedia and nultiplexed in PS packet units. In a DVD Video
standarsl, a reprpsgrmsiresm aftiplaxal 28hmiutiibloxey tHevideROES Y-ekAEEd by
n

nmedia, a P ket, unit . 2048 bytes, is d. The TS 1s used In
appl i cat i oo T PO 244 o $pwatm sreaTy (Pihe Adtanspartishsam reuliiexer
unavoi dabl 260 FtiéiplERed therauldio RIS s86kdtiBéPby elstek it cket
unit Is fixed tlgppe 18§§§yt es Igr%ﬂll_?ece%_tl . tﬁ%pﬁéﬂgﬁ?r%ﬁ@g\%ﬁen
recor di ng THPPEEIERGAHehs dn guitipl Qae§‘€rb95éé’3 dided into predséasmined units,
i ncr eased. jdétifititich Slirfisdr9a ' i i |

the. PS aI'so Ican be usedr. %sﬁlggg%rgit%? @B%ﬁ“’bﬁ%%’i@%@f@?@@&"
data, HucH"#8PloXetko or audio data, 20 which is divided in

predeterm ned units so that the data can be transmtted via a

satellite, a c¥heprogramatrb@eaPSNeGRadsforRidrmizaitNbiordiy l\}gegarzé‘?nd

det . 15,188 byt when - the MPE
P ansn ss MEHPHRCLm PR ekl Yite: ol 4 VPAHsebiondgea eesortaliie, and 63
bytes_ | ongpohtaion Ko meviigindiexRsBse Rk, HIFBak: IRHS dBE W es3oL Lo,

digital broadcasting, packet data is transm at vari ab
ut to a buffer of a

intervals. The.trapsmtted packet .data [s ip 1

recei vi ng app:péet‘ ﬁg lﬁﬂ?ﬁ(ﬁa a@@@‘fﬁﬁ’@?ﬂs b%ﬁ@%&;@ﬁ@&#@@oﬂw datgdoss

br oadcast ¢slusvoidable, aTua%lemlﬁﬂM%t@Wa&éﬂﬂﬂ@%A' ackOs; ket
or dj nmedi um and reproduced

data can ke 0 j | tored on_.a.ec L n

ot a dooi fEeR BTG hyebe S BetthinhE Lot G dstihem toherdinadicoh: whi ch
30 the pabkeddcastidatnes alstoragatinkiRe has IsdediThéreadd. Wi qlﬁaoélﬁ‘&,“tﬁé TS
data is igput to a decoder %{ergﬁréﬁqprod%m ng appar at us. IS 1S

because a'tYSeHIRMUERIRKInG hrg 0iGgh be used.
As desctibed 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 a-
satellite, a cable, or a Local Area Network (LAN). Here, the predetermined unit Is
188 bytes long, when using the MPEG-2 transmission stream aceording to the
ISO/IEG 13818-1 standard, and 53 bytes long, when using the Asynchronous
“Transfer Mode (ATM).

25 In digital broadcasting, packet dafa is transitted at variable time intervals.
The fransmitted 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
brbadcaétlng. The packet data can be temporarily stored on a recording medi.um
and reproduced at a desired time.  In this case, the variable time intervals at which

30 the packet data was fransmitted s significant when the packet data is input to a

decoder of a reproducing apparatus.  This is because a fransmitting side transmits
.3



3 the packet data to a receiving side while adjusting tinme Intervals
bet ween transni ssi ons of the packet data, in consideration of the
state of the buffer of the receiving apparatus having the decoder. If
the variable line intervals are not adhered to, the buffer at the
receiving apparatus overflows or unclerflows. 5 Therefore,

i nf or mat i dhe pagket datagtoar neteising sideadhilefadiusting ispdatervals stebat dat a
transmtted to.the recordi arat us,is..| ted.in_all C S,
and the. pataRBtIanE 4 00 eakardRRdn BRllerBioT RN Sias RefeonRRERhS: ng
E heSa; ri \\//m &bceﬁﬁiﬁ@%ppe;\ratus P}aﬁmgdﬁé gedoded aa;tbwﬂriﬁmle vl infehvs érbaﬁp?

ATSs) , i re i.nformtion,regarding t arriva I mes o
data, are E’rd(%ﬁ[ﬁ%rtgdﬁ?g’r“ﬁg'?.% %f%F&W&%&?EﬂSB%PY%ﬁO%%UW . et data
transnist t eghardforbSireHiElon ir8gdi8Rg bERE] ifedol AE dssPebtvd BitickiaaAd
reproduced fromthe recordihg nmedi um In other words, a

recor di ng teasgenitied fe the taspiding prrskalys Bdrsertasn af packels, sndithe packgt datae
at partic bR Al i rerelel ' ; i ng medium To
reproduceq% ﬁégrédedggggggg%égt%ﬁ@?é, a ?jrlﬁﬁgeﬁeia?“{agg@?ged to transmt
t he packet 15 data tg a decoder of a reproduci ng apparatus at the

same tine int ef§apscribediahevearivattimgstamii(ATSes Whigharadee infiyrmalien
t itti i Trd k
ransm tligg rgf%lﬁ/ﬁ‘lze ggﬁgﬁ% ﬁfr defd) %F@Fe%ﬁlré@fdrw Bt @P@&ﬁ&ﬁnﬂﬂﬁﬁeoc

at 90 kHz o cludes .a counter v inserted intot
packet 10datr@cketiatacbanaraited i TR fomaliy wosried ard regording mesiummendf ti e

a packet 'réprjoﬂi?&zﬁgﬁ'&nttﬁ?reféewﬂ;g%vﬁﬁgﬁ.reprOduce t he recorded packet

data, the tine I ntervals at t he packet data wll be
transmitted to the buffer .of the decoder are determ ned bethe

counter val ue InfiNe/oerde faserqing-nparals teoolige Racket datwsent bacal | ed
an arri valyzhkiitnig 86 of parliduISCHRE Riorvald@d Hbordlt O 2 récordifg ffeclyph.”
b d on th I y the At

the i nput packet data base e counter val ue generated

count er, a‘zdemméqu@ﬁéewé@%pa@eb@ﬁfm cpyderys srfuime tpirasnibihedwelet
reprodycti ' at a
| mel udng AR ERcEprot *%?‘%‘f“?‘gﬁ%P?%*é%*%iﬁﬁ?%ﬁ&g%i‘ﬁ‘sﬁﬁﬁﬁﬁﬁﬁ“%
recei vi ng kertigular time iafese iyihebanailingsideaT $5e gauntgaererates jut

Ui e when dynBaRke by dalyRidon &t SDNASLFSAMHECER! fbiled & cBlifedvaithien

packet data are received at arriva s 100, 1107

130, and iBerted ddpths packeidata, the eainieripingpale ebtainedeat anhsgant of time
| ndi cati ng, dfget3E fiptitto the B5antd 0o Fffeduce the recorded packet data, the time

20 intervals at which the packet data will be transmitted fo the buifer of the decoder are
determined by the counter value included in the packei data. Such a counter Is
called an atrival 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.

25 FIG. 3 Hlustrates a data structure of packet data including ATSs spscifying
arrival times of the packet data {o a recelving side, and a connection between the
ATSs and data cutput time when the packet data is reproduced. - Referring to FIG. 3,
when packet data A, B, G, and D are received at arrival thmes 100, 110, 130, and 150,
respectively, a racording apparatus makes AT Ss indicating the arrival times 100, 110,

30 130, and 150 and inserts the ATSs into the packetdata 4, B, G, and D. For data
reproduction, the packet data is output and reproduced based on the ATSs. That s,

the packet data A is output at the output time 100, the packet data B is output at the
) 4
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30 130, and 150 and inserts the ATSs into the packet data A 8, C,
and D. For data reproduction, the packet data is output and
reproduced based on the ATSs. That is, the packet data A is output - at
the output time 100, the packet data B is output at the output tine
110, the packet data Cis output at the output tinme 130, and the
packet dat Quipul e d1Gdhe packeheatald jsuutpit mbthbTitput time 130, @nd4he packet

[l1lustrate t ruet ur £, et data 400 including ATSs which
i's recordega%rgggoﬁg%%ra ﬁ%ﬁg?u F'fﬂ% or convenience, FIG 4

illustrates the packet 5 data 400 to include information, such as an
ATS 410, a decdiBriliustratess data DEMYe dDacket duta400tRdIARg ATSIRhih AP

PTS) 430, i ' AY) d 440, dot t
rvent i on. " e S X G helm S GinvinBEsE Sact Hysiaea etneckeioo
that repr odatadS0 painkletle thidnation) subhzg ATES 250, S@WWbdiy tﬁge(%faﬁ @'?g
recordi ng par at us, 500 I ncl ude? _ﬁ 10 di sc drjving unit 510, B u ?er
520, a soufch gk op Jige dapp (BRS) 430 andabdipfidgo GV data 440, adveding

di sc dri vitoghapicsentifvangags t he packet data Including the ATSs and
transmts the packet data to the buffer 520. The buffer 620

receives the p wdata including the ATSs and transmts it to 15

t he source depggég'li%g@%ﬁﬁparyo 3PEW@CMGP@BW%EOQWtr@rMesmma

data streafatsinelLeihglATS? dsamondiingicradi !m% ?M&iﬁ%%?ké%ﬁ% %da ;ﬂo;ﬁiue%@a?er-
acket data has

(not shown). at.intervals of time at which the It st
been t Fanstit ’&'H"gfquﬁtrﬁqgt? HEeRA90y B spuse depacketizenitheed ap4A0 Capanter s
In respong@pt o a systemclock at 90 kHz or 27 MHz, resets an ATS

val ue, zo which Is obtained at an instant of time when a first packet

ina TS format..j s _jngut. to ] sour ce depacketizer 530, as an initial
val ue, and con?b%ﬂ@g B‘élﬂ%w'ﬁg?%%;és eP?‘FE‘BW?fﬁé‘l@!@WVWSé@HATS of
an input pdeakelis ife Rgkétciitetithe pufierdaont i ng val ue generated by the
ATC counter 540, the ATS Il e renoved fromthe input packet and the

i nput packet i : der . l.n.other r the ATC
counter 540 s ef'%éﬁ%rkgw%%i\%g%@? p?‘ﬁ‘@gg"f‘tﬁﬁcﬁq(ﬁ%% nck trangavs fited
t 0 t helssotinesoltepdedaeketizer 55R0 as the initial value and begins
counting. Next, the source depacketizer 530 checks ATS val ues of next

ATS val o |5 onAny ey A0S uBth Afeh A e oBTERE Bon oG arc

count er Somdiynis tranemiitedito adesogeikot shiany aBifitareals bbtineaddhich the -
packet data has first been transmiited from a receiving side. The ATC counter 540
operates in response to a system clock at 90 kHz or 27 MHz, resets an ATS value,

20  which is obtained at an instant of time when a first packet in a TS format is input fo
the source depacketizér 530, as an inifial 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 transmitied fo the source depacketizer 530 as the initial value and bégins
counting. Next, the source depacketizer 530 checks ATS values of next packet data
to itself, removes an ATS value from packet data whose ATS valus is equivalent to
the counting value generated by the ATC counter 540, and transmits the packet data

30 tothedecoder,



For exanple, 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 Al't counter 540 continues counti ng.
The ATS is renoved fromthe first packet data and the first packet
data is transmtted to the decoder. Next, since a value of 5 the ATS

of second paCk%rdﬁémpleinlﬂé’caMtﬁ@?érﬂ@tQﬁlﬁaﬁrﬂs.i%%fncé diOMRS AT Ee

ATS fromthe second Packet data_ and ' he second packet data

.ar ransmts
to the decefdiirst parkat date &uHIO, Y injtal yalug of theA T codemb4d is 5abas $00Land

The procesgelaTordiitcHBRD o8 Rirus WBEN iGN CTHBATSH retived it i fd Rloicet

manner. FIG 6 is a block diagramof “a conventional standar
600 used f@ataiand the firstyacketdata isdraremitteddo dha deentien d et simoe a value of

500 1 ncl udte S R Sap T FaRy @il 113 ¢ PFafie Mbakiotkbbo S ranalBa IRARE'

dock ( STO)fram dhe srco66 @acket datadind tcees mite theogdtond paclest giataptoi the decoder,

processor i 10.d l.ti,plexgs multipl exed video
packet dat@?eq%%g%tﬁlgr%g%l?gkﬂdﬁ%&%ﬁ%ﬁ ﬂmtﬁﬁlﬁ%@e 158 é",pp!i‘ﬁg
sends t he tddineibthieppacietidata drea spailek atandet a and audi o packet data to

t he video decoder 620 and the audi o decoder .640, respectively. The

denul ti pl exed -PpL Gt ubtitle hat, i s, di.spl a to
be overl apped \?\)tf?ﬁol%%eﬂg/&(fg@f %@%ﬁg‘t‘i%at?'&‘.""gﬁ&%}%’g ?C%Feﬂgﬁﬁﬂég‘f?%at
decode® t hiats eynchranizatien based orsemmided kinedhfoanattbn @hhe [PTSeURALBTS.
630 oper at or 2.7 d controls a.valu f a, packet
which is oﬁeﬁrhgg%aﬁgaﬁ' #‘ﬁé‘@&?%@?afﬁcﬁ@%‘%ﬂﬂ@'%%é&?é"dPH.S’&POd% a
buf fer (nd20shagystpmdimd HeclST@)enuritersdl apcuuidiccdatntat 84( a0 @Q;frélﬁﬂics

cl ock ref erence%rt( ) val ue of the packet. The beer tenporarily
stores padk®t®Sd hat is output fromthe demultipl exer 610 but has

yet to be Input to the video decoder 620. The PCR 25 denotes a
program cl ock Thke demuttipletérzt 10 denmuifipexesmdtiplessetividas patjkestata, mallae of

an SIC_co , i ' f t] t al ye_ set by .an
vPEG o odarEStaabllahl sl pRulrE pRLER S8 AT adlsife dbihy Bt SickR packer
Sr oc eStS) gfdaweamﬂjat:rgo packebtatddo thel uidﬁaﬁﬁmg’eﬂﬂﬂ!sam:htﬂie:ﬁﬁb dacotied®0,
escri be ' I ef erenc ' e t|plexer, 610
ol t+ o1 SEaredse. OB eent ek sfb-vlst i sl o R chlyFe g ispiteg o
packet dathe coetappedi withpthe Mieleopatiketaath. s émBkS. 61 hdenddirthatalokedasdng a
and The augho. cket dat 'tq;rtthf vi deo decoder 620 and the audio
decoder 624 ,'pr'cg'g ectt \?é\"g'.””s a8. Next, the STC counter 630 is set

based on PCR i nformation (not shown) contained in the packet data.
The vileo pack®he 8aCxouster 8fdioperatesiat 90 KitzordZddke ané 20niyis tivelusef a

pecause t HECKAdTon B qahiinde FEariREONE Wike ot oip R Chute et
data is i fmitshown} ¢fdhadecaiedda bdequiddienttt azprEdian clowk refrencei’GR) t he
audi o decoggl # 4 packet. The buffer temporarily stores packet data that is output from
the demultiplexer 610 but has yet to be input {o the video decoder 620, The PCR
- 25 denotes a program clock reference that is information used to adjust a value of an

STC countet, which is a reference time valus, 1o 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 810 demultiplexes an input
30 transport packet into the originat video packet data and audio packet data and sends



and output. Next, the decoded video packet data output fromthe video
decoder 620 is 10 Input to the graphics processor 650 by the SIC
counter 630 based on the PTS tine, processed by the graphics
processor 650, and output as video data. As descri bed above,
the audi o and vi deo packet data can be synchroni zed with each ot her

by cont r ol thenddddsacktetaiet B6d BRChLENS Patibi difia & theNRiRWEBdaNsho'L HeR
packet dat%‘gﬁﬁt the PTS.tinme and the DTS tinme, using a counting Varue

gener at ed 3 §eggrer 84%; resnacivelY-630. That is, the audio and video
packet data are decoded and synchroni zed with each other, In

response. to aMdxtdhe OFCLAAREGHY istdeehidd &WOR%fOﬁﬁQ@,‘nr@Pt S'}"hwé‘? eis

general , there %ie { WO ahgﬁ)llcatlons. of still inmages.

a slide sheRRAIReS Bithe gacket datan g&hle Xideo paskst tatads Mputits the videodletidrs
That sy agMPEYthe& | FHGRS ' l,ay. where
a previous | rr@F el gf ?2%?%5‘3%23%8%% Irzl)lror a ?ﬁ%}%gg%?ag;‘ﬁ%\ﬁg?tgde%der

r epr oduct | €40- ofBegasa the audiprpagietidataskagprdyia £T6 values the audig patiet data is

b’ soquont A ARl fectRetBud & #PFS!T, Hoorled DG ki Repodki &30, "

still imgad eieutaudi o data is reproduced in synchronization with a
new y updated still image. Thus, 25 the reproduction of the audio

(rom o por L1 on ok Tl oo ar HE6/S: e dui FOR B YRR 2 BBiet b e
SecongfI,O t Hapus to Heegraplissspivtessor 68k by thei TC nourtier eﬁogmwoa C}Eé Pig tmlri]@gw,
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reproduced as if leafing through 30 the tiles of an albumto view
i ncl uded phot o4s degeribpe abeYes thehalitio andividag preist datactendre syhchibaized

browsabl € yil gith DR bWebRtedMiHefHE QEBSHIB 'S FoutDERAY 588he Gudio and video
packet data at the PTS time and the DTS time, using a counting value generated by
15 the STC counter 630. - That Is, the audio and video packet data are decoded and
' synchronized with each other, In response to a clock generated by the STC counter
630.

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

show wherein still images are output at predetermined times. Thatis, 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 curtent 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 audlo data Is discontinued, and the audio data is reproduced
again starting from a portion of the audio data corresponding to a new sill image.

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

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

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



reproduction of the background nusic is required for natural
reproduction of still inmages even if a user selects and reproduces an
I mge preceding or followng a current |Imge. Hereinafter, problens
with the forward or reverse play of the browsable slide 5 show wi ||l
be described with reference to FIG 7. Still Inmages, such as the

br owsabl e aigrdmeﬁbnwftr@r@cﬁbmmﬁmuyaﬁmﬁa{ré%fo&ﬁ@i@r@l% oauét;o?aﬁg.sﬂhldi 0

data. In general, the mainstream data includes video data, I '0 data
and sub- pi ERages qYaD X 2 yser selpels and &epradiicesian imape gvensding o olinwindaw
appl i cati opy¥attmbgs.under stood as still image data excludi ng audio
data. The sub audi 0 data indicates audio data that is additionally to
made separately fromthe mainstreamdata and is reproduced das

background nus jfden ﬁmﬁﬁﬁgprpélﬁﬂwﬁ’_t theforwerd prreverse Playraidee beawsable slide
Ref er 11919 St Wik beldesBaidt it toferbistid Gy S Wit adhas, %ﬁ[:ﬁ‘ athe browsable

synchroni zed usi ng PTS I nformati on, I's, enc

i nf or mat i offidesfiowatre dddrdlaiponaibsirestn datadnd suh @8O dafant br geretalghef a
d d R LS i \ d 1 f '
Sccor dance I ReAR ek nbDBSCRET (A8 i BhGTand b MprtRvd Bt Ruthe Ve,
wants to péatadr mbrovesabiesiids ehaw applivationimpstlys undesstSaCas et ingagevdaitale

i dj : t [ Li A for.

o ay e o PUREARSTg, ot il FH Lot RudE Rl fefls aiBkERe: ne
STC cotnt gnaila sepasetelytfront HeANainstrdaps tataankids reprivticet izgi iakguhd husic

i d L gi ' t b i 20 int ti

- sub audhgdelBPalon o hetiBasd dRc T ' " a qeccr i bed above.

a conventional reproducing apparatus controls both a video decoder
and an audi o d&eferdng tesTIGg7,aach S imagetand. subleedisf date js synehrdnived using

Coing an dots IREHRAHA, fE 1€ RREAY Bnblabandicns  AERRR Hpfodiichin prfedis:
\t/vﬁ pr evegtaraaTCD memtBUﬁwsewf g te@der @pt mmmt)iischcmgs%?a?(g fuowmdr damllaj ) o

en . .
thie ol o Perdbindf il SockfiBflbe Wik thelGreREba S TE KBURE e oG ontiep una
ni ght causseawhaisdt pgrfertni thg resirseor iverd ptagr fho &T Cld h:?girte]\rwhge&)ign i ﬁOThe
BT T g el oBRY b tardih BRREY LR, Bt= LRt VMl GHo-SHE0AT o
data i s a@dO0pndithy STC counter value is updated, the STC counter is reset to 10000 to

restore both the original still Image and the original sub audio, thereby causing an
20 interruption in sub audio data, i.e., background music.

As described above, a conventional reproducing apparatus controls both a
video decoder and an audio decoder using an STC counter.  Therefore, when the
conventlonal 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 STG value is readjusted during a reverse
orforward play. In this case, the browsable slide show cannot be reproduced
smoothly and might cause a harsh grating noise.

Disclosure of the Invention

30 The present invention provides an apparatus and method for reproducing still
image data, such as a browsable slide show, to which sub audic data is additionally
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i ncluded, w thout interrupting reproduction of the sub audi o data,

| .e., background music, even during a forward or reverse play, and a
recordi ng nmedi um t herefor. According to an aspect of the
present invention, there Is provided a reproduci ng appar at us
conprising a reproducing unit to reproduce mai nstream data and sub

audi o dat a jRARRHE ( ' | d erei,n the

r epr oduci ng uni P ’ {g?rrdpyrt?@g@?péfng5%&?%@3@Z’g{h%ﬁéqbeag‘idﬁjdq%gﬂgf%%i‘grﬁ’ﬁnd
audi o dat amusic, everpdiging afoavard speevesseapiay, and achesnrt kg atediimtthérefor,
invention will be set forth in part in the description which follows

and, In part, w | Dtion. .or may be | earned
by pract !Oce of %é}dgr%%%ﬁ %értj.%c{%ﬁ%bfz&ggg@ﬁfﬁgbh@eﬁ%Qé‘m%ﬁdrﬁ/ent i on,
he, count crvebicticprarsuboarinos epratuimistoseoddsnap i e
aspect of ?heglgor e@@%g 5ﬁ’né\/e§§ﬁ§%ﬁ?aﬁﬁkﬁggﬂﬁﬁg}éﬁ@-ﬁwt%é@%@%tﬂlﬁ audi o
syst em t i nepodducing(UBitGpripoives & cotritet used intqRodRinemedan b8l data,
depacketi zed sub audi o data. 151 n an aspect of the present invention,

th I nst | il | { a. \ . di t

anot her " aspect “SEMERel SiPSEE Brdlor sy PBAR o s Toventop il Page tarth n par
repr oguci niy tiagp descaiption wtflhzhmb;n@ s@dmimﬁlt WA dtﬁ’«ilfg@?%ﬁi %,dé%lgptfoﬁ, or,
reproduce a _j.nc | St i mage data, usin cloc
foP mai nst@&ézéﬁ?@ég &ﬂﬁm t ﬁﬁ%@ﬁ'&ﬁoﬁ repr oguci ng unit tg r epr oduce

sub audi o data separately added into the mainstream data, using a
cl ock flor sub alnArpaspechor the possdintipvantionstht keuntaspeltiodh stib aueh TR

epacket | S BREF VAT ROl GRE RSB RrlicketRtha 258 oG i net r carm

ATC counter that provides a clock used in 25 depacketizing the
mai nst r eam dat alnvanotheriagpestioftherpsesand bvewtion, thesrounteneomphseasseh

repr oduci | fetel £ ' tizer that, depacketi zes
he sub audok Y B RS PP oA ARG oeBhod B sbrdadead wibor
used in dépdEidAia.zi ng the sub audio data with the sub audio

depacket | zer. i

15 In an aspect of the present invention, the mainstream data includes stjll
image data,

According to another aspect of the present invention, there is provided a
repraducing apparatus inciuding 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 inventlon, the mainstream
reproducing unit includes a mainstream depacketizer that depacketizes the
mainstream data; and a malnstream 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.



Accordi ng to anot her aspect of the present invention, the, mainstream
reproduci ng unit includes a mainstream decoder that decodes the

mai nstream data out put fromthe mai nstream depacketi zer; and a

mai nstream STC counter that provides a clock used in decoding the

mai nstream data with the mai nstream decoder. The sub audio

O 00 e AR RRarbuus Bl PR O i Bor Rk B

SI C count ereprbaucing vwif ideltdes & hminsiteamdiscadeldhattisvgdédhesubinstrein daat a
ith the e n ot her aspect

of the or oot O iiReam deragiesPl Bhd g MaibSrahi sh Raunter dettos

conpri si ng prarﬁies@dodgusadhn @adm@giﬁieanalﬁﬁmﬁﬂﬁfamwé(i‘nétgétham decoder,

nai nstreamf usi n? ﬁilﬂ ck f.or &é)rod@: t he sub au

T o a8 pect Mt HRAS TeafchiawmirinTES 4 b pill 86 dhed dcades o auba

i ncl udes dan@is It é@trmt ﬁd?ﬁtf%%lrbad{@ﬁcpdéiﬁib@eﬂi&r BYd@ &Jboéi}ﬁidjé?é%ﬁﬁie?' ng

the sub audi o dat a. In an aspect of present 1nventl

reproduci n %B@lewlwﬁ@eﬁ%ﬁmmﬁﬁb ﬁgdlt)ﬁjétas\m& thediub atiia usi ng
a clock degegigag t he depacketized sub audi o data. According to
still anot her aspect of the present invention, there is provided a

r epr oduci ng net ud| n rodum n mai nstream data i ncl udi ng
still image dat 08 "P% Oab’eéﬁg%fﬁe areﬁﬂ%f invantige thene e aravidedal

repr odygi n@mcﬁ@h@thdabampmhmmmﬁa@ustaﬁhw @%Q%Béﬁt%fgadded into

mai nstream data usi ng a, cl ock reproéducing
In an aspedg@l re@'l’i'éjﬁﬁ asinga clogkdar fe@wwwg&@wm@mﬂm ream dat a

I ncl udes depacketi zi ng the mai nstream data using a cl ock

depacketi zi ng theanrae Btk bERB pRGHent |n3§|1t@ﬁdﬂ1‘é?éﬂéuwnéﬁ@o§ﬁalﬁ%‘aiaeam
dat a usi ng, al gl OECl @gl n% the de acketlze mai nstream dat a.

' an' asp JBEUEES BrRAChe i fieiHO R PO Ui ARk goBtakeRtins thesuvaudio
i ncl udes dggacketi zing the sub audi o data using a clock depacketi zi ng

t he sub audi o data; decoding the sub audio data using a clock

decodi nﬁg t he dePnaé:rI](ggéezC?

of t?we presen{ i%ven%on t%e reproducmg sub audio data
inciudes 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 still image data
20 using a clock reproducing the mainstream data; and reproducing sub audio data,
which is separately added in the mainstream dafa, using a clock reproducing the sub
audlo data. ‘

In an aspect of the present invention reproducing mainstream data Includes
depacketizing the mainsiream 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 usihg a clock depacketizing the sub audio data;
decoding the sub audio data usirig & clock decoding the depacketized sub audio

30 data.
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According to still another aspect of the present invention, there is
provi ded a conputer readable recording nediumstoring a program
executing a reproduci ng net hod, wherein the reproduci ng net hod
conpri ses reproduci ng sub audi o data separately added in mai nstream
data, using a clock reproducing the sub audio data. 5According to

comput or -t eadanr B e sl EnahER Fbee B e 8 BRln herBus P 3
r epr oduci nympeitéradadatiie retordin i eetipT Sioing @ progesrh @Qeélﬂfﬁ'gral i2ffoducin
S AR Wb o B s s

r epr odu

separ at el ysepatitsly bidéd inhAamBiréih HaANSIRY & cleek Péhrédtd; wetsgp audio data,

reproduci ng The sub audi o data. Bri ef scription o

These and/ or ot her ,aspec advant es of the invention w II
becone “appar ent**&He" %f@é‘gﬁ?rfsﬁ %PZ CRretent iyentiere thespippiomged a

descripti %n@htérh@ada@:l@fé@@ﬂﬁ?ﬂab&runﬁs@&ﬁ@ d ;BroFFHi'dl ‘“"W'ﬁ@a%%@g%@ﬁ%nm

acconpanyi ng, dra ustrates

data struct Eﬁ%r't h%ré‘é%%@ FméraQraprlwe?pr@dwmdmarrwrresnwata

conventio r

FIG 3 i F'?Ps"rdr"';?i@ e acE RO (1 IelSe o e A9,

i ncl udi ng TeRTPAveIng sup eudia datasaperately sddeddnte taemﬂilmtteanbdﬁtbesmemlmdie
ATSs apd dﬁgra dPie dubSuititpdathhe packet data is reproduced;

FIG 4 illustrates a conventional data structure of packet data

I ncl udi ng tinme synchronization information; FIG 5
illustrates a part of a conventional reproduci ng apparatus that 25
r epr oduc e ElighPRearintian of ihedDrawingg ATSs; FIG 8 is a block

di agram of a part of a standard decoder I ncluded in a conventi onal
reproduci ng applgsgtansior other aspeels and avaniigesof thednventiva vl bersmeret hod

of rese“'aﬂﬁarénﬁéiﬁﬁﬁré rﬁaraﬁém&&ﬁ ?Pbm"iﬁ@?bllbﬁlmg%éﬁhﬂ%nao wsabl e

slide show, 30FI G a schematic k di agram of a reproducing
appar a‘*ﬁ us embedinaniy f@'@ﬂdﬁ ceRiyBetionavith tbr A IANYE ok awlngenfwhmh

FIG. 1 fllustrates a conventional data structure of muitiplexed packet data;
FIG. 2 illustrates a conventional hierarchical encoding apparatus for MPEG
encoding; '
FIG. 3 illustrates a conventional data structure of packst 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. 8 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;

30 FIG. 8 is a schematlc block diagram of a reproducing apparatus according to

an embodiiment of the present invehtion-;

FIG. 9 is a detailed block diagram of the reproducing apparatus of FIG. 8:

i1



FIG 9 is a detailed block diagram of the reproduci ng apparatus of
FIG 8, 11 FIG 10 is a detailed block diagramof a mainstream
decoder shown in FIG 9; and FIG 11 is a flowhart
illustrating a nethod of reproducing still inmage data, according to
an enbodi nent of the present invention. Best node for carrying out

the Invention Ref er.e 41 now, e in.detail to t
enbodi nent s of ' 1hd Opﬁ %ggfﬁ"eﬁ? ﬁ@g‘ﬁ”{i}qgmrﬁ)gf(gﬁ;ﬁﬁﬁsgregp GgodRT shawn in r']:?G S,
il lustrategdi n the acconpanyi ng drawi ngs, wherein |like reference
nuneral s refer the Like el enments thrao out . The enmbodi ments 10
are descri bed B@%JW"?%*"@W&% 'ﬁ@ﬁ@%?é’ﬁﬁ&kﬂ%?ﬂdﬁﬁﬂgﬂn freggedatag to
the fi gur &8ecording to ahlémboBithentdf MeOpsdlitdtientn.| | ustrating a
reproduci ng apparatus 800 according to an enbodi nent of the present

i nvent Pon. The reproduci ng apparatus 800 includes a mai nstream dat a

r epr oduci %sﬂﬂb%e%‘&aﬂ%@g%u?% 1akHen dat a reproducing unit 820.

The mai nstream reproducing u 810 reproduces mai nstream dat a

using 15 a clo I [ e ' i (ATC)
Réferditd Wl{l‘ﬁbd&%@%{)}é’dé’ﬁ dRRdi t@ﬂf@oﬁ\ﬁﬁe%cg@gﬁs Pt e b3S

counter 905 and a mminstream systemtine c coun
The sub ainyestiomexamples of whichgre Alustrged in g Beaevpanyingxirawitigs, wiarain

using a cl | '

audi o SR terBhth bifibiRERAE e SHIanerEuraLcat. i SRbodiigo
wi || be demcdessdbled heldwttaiekplaintthe pesentiavantioe by sefbiriBg to thetgules cr i bed
above, the reproduci ng apparatus 800 reproduces mai nstream data usi ng

a clock for Wt@?&ﬁ@a‘*mo@%%ggdrfg pmewétmg%ﬁrofwgiﬁg%gggrﬁﬂg@omcegjg to .

clock for sub audio data. efore, even | > or maln am
data |s aépestedimen of hequrserdinveolivrauding repiodusirg Apparaius 860 éulusiestche

25rhe. st r AT ERn ORI SRR o AR B AP oo fitl Buf T

FIG 8 will .
The mainstream data reproducing unit 810 reproduces mainstream data using

15 aclogk, and includes a mainstream arsival fime clock (ATC) counter 905 and a
mainstream system time clock (87C) counter 910.

The sub audio data reproducing unit 820 reproduces sub audio data using a
clock, and includes a sub audio ATC counter 808 and a sub audio STC counter 911,

A structure of the repraducing apparatus 800 will be described In detaif with
20 reference to FIG. 9. As deseribed above, the reproducing apparatus 800
reproduces malnstream 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
malnsiream data Is adjusted, the clock for sub audio data is not affected by the
adjustment, thus enabling seamiess reproduction of sub audio data.

25 The structure of a reproducing apparatus 900 such as that shown in FIG. 8 will
now be described with reference to FIG. 9. The reproducing apparatus 900 includes
a disc dtiving unit 901, a mainstream buffer 902, a sub audio buiffer 803, a first
source-depacketizer 804, a mainstream ATC counter 905, a sub audlo ATC. counter
9086, a second source depacketizer 807, a demultipiexer 808, a mainstream decoder

2



now be described with reference to FIG 9. The reproduci ng appar at us
900 includes a disc driving unit 901, a mainstream buffer 902, a sub
audi o buffer 903, a first source depacketizer 904, a nmai nstream ATC
counter 905, a sub audi o ATC counter 906, a second source

depacketi zer 907, a denultiplexer 908, a mainstream decoder 909, a

Tai NSt I earbEy, @ ihamekedm B0 c&zn%éf@1éugsqo3ﬁ§%€qgﬁsoch§?§%ﬂ g T

decoder 912, 'and a graphi cs processor rivin
reads pack@@coﬂa‘i%"asr&ﬂﬂmrﬁghw progassor Bid st anps (ATSs) from a
recordi ng nmedium 914, transmts mainstream packet data including 5

still i1mage datigyef mﬁgj@ﬁ f 02,
and transm¢ts gﬁgc{‘iﬁo acket Jgtggg @%&ﬁ]&é}gb awéﬁ%‘%g@@?,g

The first @dSstiomapsersingmedioms Metansrits maiastnesm pacieddatdosietinglat a
fromt re acket

dat a, r&ﬁd@"&@@%ﬁ%ﬁ@éc il Zeﬁgl ns %ﬁaﬁéﬁ%%ﬁﬂsﬁg %@?[ﬁp'lsmﬁé%r
908. Mbre ayshwpadketitiata to theesifbi ausiio Euﬁ‘f&séw ce depacketizer 904
transmts the depacketized mai nstream data, fromwhich the ATSs are

detached, to t I

based on ﬁ;}l’ S I?ﬁ%ﬁﬁ?ﬁfﬁ%@m ﬂ:ﬁﬂegbﬁéeg]r#}%ﬁ'gé&psﬁk?ﬁf ?r?ﬁ‘e
mai nst r earth@AT@ atrebu Tdepa 68 theanaindi@aropantket dAAPampsddelie
the first e acket

mai nst r ean(1fb @H{;@&F g&’ﬁﬁ%‘sﬁ%ﬁﬁ\ t?at%?oeg@é%eé'glgtﬁge?(gg %@e %?Q?ﬂ#‘?@& e fest
i nt er vl s.soNtnealeppeketizeredd fransnlits thedesickethrod Ahai ﬁ&!aﬁt Qdita fm| .
: niti \;I i zetﬁ Q:ﬁ e?ao @ng al &1 % rst ml nst am pacllz‘g!tmhdat a

i nput to the ?EEB@%%‘?’@ fé (‘ﬁé@l‘ﬁ lexe ?"Q?'? @BEl’ﬂ?Wgsat

t he sane thased WATS informalitn ddd the mbinsthen £ Snfaiisie
905 ;Ss eq On% l g val uealiéife an ATS gf anggagfcgﬁg rrgfrnstreamg‘}h
packet dat QgJSt he first source depacketizer 904, the first

source depacket i zer 904 depacketizes the second nai nstream packet
dat a .and sendsThémaitspeskeAT(C exlintari 996 tcontzols tat first sourdeadat@pkdtize pbeKR

908. 45 sendthe depacketized mainstream data to the demultiplexer 908 at the
predetermined time intervals. Mote specifically, the mainstream ATC countér 905 is
initizlized based on an ATS value of the first mainstream packet data input to the first
source depacketlzer 904, and staris counting at the same ime. 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 804 depacketizes the second malnstream packet data and
sends the depacketized mainstream data to the demulfiplexer 908.

The operations of the second source depacketizer 807 and the sub audio ATC
counter 908 are the same as those of the first source depacketizer 904 and the
25  mainstream ATC counter 905, respectively.

. . The second source depacketizer 807 recelves a sub audio packet data from
the sub audio buffer 903, depacketizes the sub.audio packet data, and outputs the
_depacketized sub audio data to the sub audio decoder 912. More specifically, the
second source depacketizer 907 outputs the depacketized sub audio .data, from
30 which ATSs are detached, at giredetermined time intervals, based on ATS information

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



The operations of the second source depacketizer 907 and the sub
audio Al't counter 906 are the sane as those of the first source
depacketi zer 904 and the 25 mai nstream ATC counter 905, respectively.
The second source depacketi zer 907 receives a sub audi o packet data
fromthe sub audi o buffer 903, depacketizes the sub, audi o packet

decaer 912 pmﬁ?jﬁ@fﬁ?%ﬁ?ﬁ%@i‘ﬁ%’%ﬁ? e ARG or

outputs th di¢rliQ pciet dats Qf&b%?reﬁﬁwmdmttww& dMare
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epackeq i Zﬁfdi@WC BuMEF S8 Ffaﬁ@ cﬁﬂﬁlr@pecr%%g ff %eg%c%gmg)vgiq@of

predeterm ned tine 1 nterva
count er 908eisEb pHMIDIATIG casmter-R06ds equmadeuﬁ't@awaluaeaf@h ATS addel t6 alseasig O

packel dalge apil oL el bt S5 RISBOESE, SSRREELeE. o0 and (hE<lb
co:mti n? \idkroe ctﬁpat:k&tizeuﬁﬂiédebankédﬁesdb@aéc@hd%ﬂﬁ auaio ke4@lz@dhind © ah
vel ve OF o0 BTy R 0555 0 A e ﬁ@@mm

depackt i Zesn thesesondacurse Hepm‘keﬁz&?@ﬂ?@ﬁaydﬁ @erﬂ%ﬁa ‘E:H?f&”(hﬁ
depacketi zed sub audi o data. The depacketi zed sub audi o data o&t put

te fromthe s 907 ,ma nt.to a buffer
(ot shoun) . - THEE BeRfitbREPLIRP6 Bl GRlen bF sPedaetrsEmabsten e

T eaent ot g i et BTy oo rad et REAAANETSIAN, ¢ he
nai nstream&g%c%gagﬁ@@@e#ﬁ’é’%}ﬁ%wﬁnﬂﬁ' G T "r@a‘% J&‘ﬁé’eﬁ'&ﬂtmxeﬂrom
E hfe dermlh miginsieam t!kfwoumubﬂﬁmnedebmltipled@lm i8 Bulrerctipy al&c(;aﬂp

ef ore.,t ex ta i nput to ream
decodglrs 9§§3q%%“) %ﬁ%ﬁ% f‘@’%’fﬁ@ﬂ@i@%ﬁﬁ@éﬁf@@dﬂw@ éhee@alastrw kHz
or 27 M—lzdeidﬂerﬁﬂ.‘anstream SI C counter 910 is set based on program
clock reference (PCR) information (not shown) contained in the packet

Mhstant of ¢ ol S1g colerdoReiiin st e R i
mainsiream STC counter 910 Is set based on program clock reference (PCR)
information {not shown) contained in the packet data, and controls a value of the

20 packet data obtained at an instant of fime 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 fo be Input to the mainstream decoder 909 at a DTS time specified in the DTS
information and decoded by the mainstream decoder 809,

25 The decoded mainstream data output from the mainstream decoder B09is
input to the graphics processor 913 at a PTS time specifled in the PTS infarmation,
The decoded mainstream data is processed by the graphics processor $13, and
output.

The operation of the mainstream STC counter 910 1s similar to that of the
30 mainstream ATC counter 805. That is, the mainstream STC counter 9410 is

initialized based on the PCR information and starts counting at the same fime.
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decodi ng buffer based on the PCR val ue contained in the packet data.
The set mainstream STC counter 910 controls the denultipl exed

mai nstream data to be input to the mai nstream decoder 909 at a M5
time specified in the DIS informati on and decoded by the mai nstream
decoder 909. 25The decoded nmi nstream data out put fromthe mainstream

Speci 1 ed i n t AECRISRe Atk 04 fe R AR Pmililef fenakeamicete

proc efsed ah%d ifmmamdéeodwqeﬁﬁﬁc ﬁh@é@ph@@ﬂrmbwtgis when a couﬂﬁﬁ
operation O

he mai nstrea C coun 910, i t hat of the
50 i not R O BATRISATOBEC coviser 91D fs SRUVARITION el SEDT Bunfpaeket
9T0 is iniddtal i gesl the BSsEGR1 b gk 1 rEfie
at the sane ti n@ a%gmr%aﬁrnstsr@mﬂje@%é(%r 909 ggg%%@éé@h Qﬁlt%
demul t il e@@@@ltﬁaunﬁ@@esémrawlféomrwuﬁgtﬁwm wlieq Ssoeratiting yallie of thet he
graphi cs TC
Gounter o1BTTEredh Sibouie10 if S8l ¥ 8oy T PTERMRREARTE
t he graphMﬁ@%ﬁdﬁé@ssor 913 processes the received- decodl ng result and
5 outputs a processing result to a screen (not shown) when the
counti ng val ue £
val ue of the P:I[gé oggt?g?ﬁ%g%%%tﬁ g]a&ﬁgcket'56 %}dga gﬁéggu ?%Cﬁghgééﬁte?e
sub audi o %‘E@r@@mmta@to hoge @ﬁtﬂletm%nﬁi[ﬂ@ffaﬁ'ﬂcwue*@baéﬁ and theami@insiresm
S|mla{ tQy %fgogf the mai nstream SIC counter 910 arid the
mai nstreamto oder 909. The sub audi o STC counter 911 operates at
90 kHz or 27 WHz, apd controls a value of the depacketized sub audio

data that is i hp@su a%nm?éf&@n%ertﬁjﬁ operateatd K A@7MHe ansk eondrels a
data, basegpb é‘i‘f&& Bta%u!a té that féeiré;ﬂﬁ%ﬁtde%&;@g buffer, which The
counter 1

set sub audi o contro t he acketi ze
data 15 t demeoraiytores deise basas mP@Rd@&ﬁj@qnt@mgd ixthe praist daise

specified in the P18 informati on and decoded by the sub audi o decoder
912. The set sub audio STC counter 911 controls the depacketized sub audio daia

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 811 is simllar to that of the
mainstream STC counter 910. That is, the sub audlo STC counter 911 is initialized
based on PCR information contained in the packet daia and starts counting at the

20 same time.

The sub audio decoder 912 decodes the depackstized 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 ouiput to the screen without
performing additional processing on the sub audio data,

25 FIG. 10 fustrates in detail the mainstream decoder 909 of FIG. 8. The
mainstream decoder 909 includes an audio decoder 1 that decodes audio data, a
sub plcture decoder 2 that decodes sub picture data, and a video decoder 3 that
decodes video data. Mainstream data of an application of still image data, such as
a browsable slide show, may include video data, i.e., still image data, and sub picture

15



The operation of the sub audio SIC counter 911 is simlar to that of
t he mai nstream STC counter 910. That |Is, the sub audio SIC counter
911 is initialized based on PCR infornmation contained in the packet
data and starts counting at the 20 sane tine. The sub audio
decoder 912 decodes the depacketi zed sub audi o data when a counti ng
val ue of the sub audio SIC counter 911 is equal to a PTS val ue
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audi o data, 25P [ustrates in detail the nmalnstream
909 of FIG 9. The mami nstream decoder 909 includes an audi o decoder 1
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pi Ct Ur e dadghodg i obélaNpURIANIars raakIoAvERIRSONRR, Al on

Mai nstream data of an _application of sti ata,” such as a
br owsabi e equngiay yalua,of iheymaingyeas SIiCoeuntes €40 of FIG. 9. sti || i mage dat a,
and sub picture data such as subtitles, but the nainstream data does

O haCproe anIe. ik & fofenat flusfiathy 4 AEIRU FofEdRaR sth bidurl Hatd e

in the browsable show appl i cati on. e
the sub pieenaraely added sulpaudiadata @ceordiss t@an smbedineni obthe piestind dat a,

valu of |t el RESIHARTIER: § chBIRop dbE'dfinB 30T e it tete'S
fl owchart frgmdha regoiding medivrrdldl (Pperalipr 4R ng still picture data

w th separately added sub-audi o data, according to an enbodi nent of

the prgsent in ' ' 9 ; ' | Vi Ng
uni t 98); readgﬂﬁg%’%g{n@%?%ﬁﬁﬁgg&éﬁtﬁa‘fﬁﬁgmdﬁ liﬁh?cgo%dejd:t%;{él on
1100) . 10Mpliedtin ainstseanm bulfer 902Rndrubiesdiogdata of e read pa@hegd@tg is
still ima i ' LSt buffer 902 and sub
audi o dat gﬁg'gaﬁ‘ﬁg’er%@?“ggﬁ%ﬁe?32?3”’?%@0?3% n the sub audi o buffer

903 (operation 1110). Next, the first source det;i)acket i zer 904
depacket i zes t Nexwiliafietsomrcadgnacketizer 904 depacketizes the mainstream data

based on a counting value of the mainstream ATC counter 805, and the second
15 source depacketizer 907 depacketizes the sub audic data based on a counting value
of the sub audio ATC counter 906 {operation 1120).

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

Next, the mainstream decoder 909 de_codes the demultiplexed mainstream
20  data based oh a counting value of the mainstream STG 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 audlo data are output {operation
1180).

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
rebordir_xg apparatus capable of storing data that is read by a computer system, e.g.,
a read-only memoty {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 mainstream Alt counter 905, and the
second 15 source depacketizer 907 depackelizes the sub audi o data
based on a counting value of the sub audio Alt counter 906 (operation

1120). Next, the derultipl exer 908 demul ti pl exes the nainstream
dat a depacketized by the first source depacketizer 904 (operation
1130). Next
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rai i r oam A150 e AODRUEG R Bled BT oY, T B SR Pr ise Mt frabsrais o456 via
count er 91he |aRehet,TOr Srsnpsldi meiaﬁ@plﬁér n%&aa!ﬂ@%zﬁ@ﬁné h%dﬂ@rﬁ)é&k&é i zed

sub audi o 8 &% ased on a c untlg&’s&gl ue of the sub audio STC counter
911 (oper afSBRUEEANONINGORIPUIGNYS dArgitRCPrRRGieditreudhmingweriaand o
data are O%mf&se&ﬁﬁﬁéﬁtwnqﬂgﬁﬁé%e@%mﬁ@m%d%é\é% mptei8Rddbio code
enbodi ed as a uter readable code 1 n a conputer I'e” medi um
Here, the &Tdhfédﬁiftbu?@aﬂﬁm nmedi um may be any recordi ng appar at us
capable of storing data that iis read by a conputer system e. g , a

read-onl y eI deRehfled dhovanseBidSeR e FRIAY (&M, rbraC
(CD)-ROM a map}r?etlc teap f|0p%§/d;dl sﬁ an ont Ica I(Sata S orage

devi ce, antetymliprepradice SN" Emaget dﬁiam@g@brpgam@ slidenshtivuta whigh Beb a
d |
gg{mﬁ[ avay d&‘ Ahtaid é%}ﬁn‘%(.}é% a‘éﬂbgl elify & Bﬁge%éﬁygétm%eabp%af%ggg Sock FOE

rea e .recor um-Can anbng corrput er
syst ens t haib aidin ﬂata&emw@te\@utmmanlrtgerrta)tmm\mpkodmhm ohsbpaeliceduta
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in thengl stri bu?’ggk@@?de%g'ce%h%@ﬁ%gg%@ﬁﬁgagég Wecor di ng to the
present invention, is possible to nore naturally reproduce still
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" invention, the scope of which is defined in the claims and their equivalents.
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to such as background nusic even during a forward or reverse play.
Al t hough a few enbodi nents of the present invention have been shown
and described, it would be appreciated by those skilled in the art
t hat changes may be made in this enbodi nent w thout departing from
the principles and spirit of the invention, the scope of which is
defined in the clains and their equivalents. CLAI M Wat is clained
is: 1. A reproduci ng nmethod conpri si ngcamgpr oduci ng nmai nstream dat a
conprising still image data using a nmainstreamarrival tinme clock
which is used to depacketize the nmainstream data and a nai nstream
system ti n@hsls@elimatdis:ch is used to decode the depacketized mai nstream
data; and reproduci ng sub audi o data, which is separately added
in the mainstreamdata, using sub audio arrival time clock which is
used to depacketize the sub audio data and is independent of the
mai nstream arriival A mpodlcogketndcansisbg:audi o system ti ne cl ock which
i s used t cemletuoide mbingredmpiaia kertprisind sl limagridhitzousihg b anaims teansariivatiipecicekn t
of the maiwhidhrieessu Hydspaeketize ime mainsickm data and a mainstream systemn time clock which is

used fo decode the depacketized mainstream data; and

reproducing sub audio data, which is separately added in the mainstream data,

using sub audio arrival time clock which is used to depacketize the sub audio data and is

independent of the mainstream arrival time clock and a sub audio system time clock which is

used to decode the depacketized sub audio data and is independent of the mainstream system time

clock.
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