1 Description | NFORVATI ON STORAGE MEDI UM HAVI NG RECORDED THEREON
TEXT SUBTI TLE DATA SYNCHRONI ZED W TH AV DATA, AND REPRODUCI NG METHOD
AND APPARATUS THEREFOR Technical Field [1] The present invention
relates to subtitles, and, nore particularly, to an information
storage nedium for a recording/reproduci ng nedi um includi ng text
subtitle data that is rendered to be output in synchronization with
audi o/ video (AV) data. The present invention also relates to a
reproduci ng met hod and an apparatus to be used with the re- producing
met hod. Background Art [2] In ordPeseripti@my subtitles during a

reproduction of audi o/ vide AV) data, a _pre- sentation graphics
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the size of bitmap-format subtitle data is large, and that there is a limitation on the

number of subtitles that may be multiplexed within a maximum bitrate. The maximum
bitrate is defined in an application of a specific information storage medium.

[3] In addition to bitmap-format subtitle data, there is also text subtitle data. Text
subtitle data is designed to obviate difficulties in creating and editing bitmap-format
subtitle data. However, text subtitle data exists separately without being multiplexed
along with a video stream. As a result, unlike a presentation graphics stream containing
conventional bitmap-format subtitle data, synchronizing text subtitle data with a video
stream only using a presentation time stamp (PTS) defined in a header of a packetized
elementary stream (PES) packet is difficult. Moreover, when a jump is made to a
random position and data at the random position is reproduced, re-synchronizing text
subtitle data with a video stream is also difficult.

Disclosure of Invention
Technical Solution

[4] The present invention provides an information storage medium of a recording/re-
producing apparatus having recorded thereon text subtitle data in which an output
beginning time and an output ending time of every subtitle item are designated, and a



begi nning tinme and an output ending tine of every subtitle itemare
designated, and a 2 nethod and apparatus to reproduce the text
subtitle data in synchronization with a video stream during a nornal
or trick play of the video stream Advanhtageous Effects [5] According
to aspects of the present invention, reproducing text subtitle data
in syn- chronization with an AV streamis possible during not only a
normal play but also a trick play (such as junps to other portions

of the AV strea till frame, slow nption, .fast play). Description
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FIG 9 shows t ine i nformation 1n

each pl ayi t emtime clock (ATC)-sequence are input to the apparatus to reproduce an AV stream

according to an aspect of the invention ;

[10] FIG. 5 shows the relationship between navigation information to designate a re-
production order and a reproduction position of an AV stream stored in the information
storage medium and the AV stream according to an aspect of the invention ;

[11] FIGS. 6A and 6B are views to explain the problem of text subtitle data according to
an aspect of the invention ;

[12] FIGS. 7A and 7B illustrate addition of reference playitem information in which
subtitles should be displayed as a method of reproducing subtitles according to an
aspect of the invention ;

[13] FIGS. 8A and 8B illustrate recording of text subtitles by assigning a presentation
time stamp (PTS) based on a global time as a second method of reproducing subtitles
according to an aspect of invention ;

[14] FIG. 9 shows the relationship between time information indicated by each playitem
and the global time of a playlist according to an aspect of the invention ; and

[15] FIG. 10 is a schematic block diagram of an apparatus to reproduce text subtitle data
and AV data according to an aspect of the invention.

Best Mode



and the global tinme of a playlist according to an aspect of the
invention ; and [15] FIG 10 is a schematic bl ock di agram of an
apparatus to reproduce text subtitle data and AV data according to
an aspect of the invention. Best Mdde 33 [16] According to one aspect
of the present invention, an information storage nmediumof a
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data that is output in synchronization with the AV data. The subtitle output unit reads
the subtitle data according to the output time information and outputs the read subtitle
data in synchronization with the AV data.

[22] According to an aspect of the invention, the output time information extracting unit
may further read information indicating the AV data with which output of the subtitle
data should be synchronized.

Mode for Invention

[23] Reference will now be made in detail to the present embodiments of the present
invention, examples of which are illustrated in the accompanying drawings, wherein
like reference numerals refer to the like elements throughout. The embodiments are
described below in order to explain the present invention by referring to the figures.

[24] FIGS. 1A through 1E show a process of multiplexing a video stream, an audio
stream, and other streams into a source packet to construct an audio/visual (AV) stream
and storing the AV stream in an information storage medium according to an aspect of
the invention. Referring to FIG. 1A, an AV stream includes at least a video stream, an



[23] Reference will now be nmade in detail to the present enbodi nents
of the present invention, exanples of which are illustrated in the
acconpanyi ng draw ngs, wherein |ike reference nunerals refer to the
i ke el ements throughout. The enbodi ments are described below in
order to explain the present invention by referring to the figures.
[24] FIGS. I A through | E show a process of nultiplexing a video
stream an audio stream and other streans into a source packet to
construct an augl o/visual (AV) stream and storing the AV streamin
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mformatlon storage medium can be optical (such as CD, DVD, Blu-ray), magnetic
(such as DVR, flash memory, hard drive), magneto-optical, or other media.

[28] FIG. 2 is a schematic block diagram of an apparatus to reproduce an AV stream
according to an aspect of the invention. As shown in FIG. 2, reading unit 210 reads an
AY stream constructed as described above with reference to FIG. 1 from an in-
formation storage medium on which the AV stream is recorded. Also, the reading unit
210 transmits a source packet to a demultiplexing unit 220 according to an ATS
recorded in the header of the source packet. The demultiplexing unit 220 removes the
header from the received source packet to reconstruct an MPEG-2 TS packet. In case
the MPEG-2 TS packet includes PCR information in a header thereof, the demul-
tiplexing unit 220 sets an STC counter 250 of the apparatus to reproduce an AV stream
based on the PCR information and classifies the MPEG-2 TS packet into one for a
video stream, an audio stream, or other data stream based on packet ID information so



(such as DVR, flash nenory, hard drive), magneto-optical, or other
media. [28] FIG 2 is a schematic bl ock diagram of an apparatus to
reproduce an AV stream according to an aspect of the invention. As
shown in FIG 2, reading unit 210 readssan AV stream constructed as
descri bed above with reference to FIG 1 froman in- formation
storage nedi um on which the AV streamis recorded. Al so, the reading
unit 210 transmts a source packet to a demultiplexing unit 220
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not required in all aspects, the VAU and/or AAU may be buffered so as to synchronize
the VAU and the AAU with the STC counter.

[31] Like a video stream or an audio stream, a presentation graphics stream for bitmap-
format subtitle data is also rendered into an access unit and a presentation unit, and
DTS and PTS of each unit operate in synchronization with the STC counter 250. The
synchronous operation of the DTS and the PTS with the STC counter achieves re-
production synchronization between the presentation graphics stream and bitmap-
format subtitle data.

[32] FIGS. 3A and 3B show input of source packets constituting an AV stream stored in
the information storage medium to the apparatus to reproduce an AV stream. Referring
to FIG. 3A, the AV stream is composed of source packets. ATS information, which is
time information about a time when each source packet is input to the apparatus to
reproduce an AV stream, is included in the header of each source packet. Also, an



created VPU and APU are output when a PTS of a correspondi ng
presentation unit and the value of the STC counter 250 are
identical. The PTS of an audio stream may denote a tinme when the AAU
is input to or output fromthe audi o deeoder 240. VWhile not required
in all aspects, the VAU and/or AAU may be buffered so as to
synchroni ze the VAU and the AAU with the STC counter. [31] Like a
video streamor an audi o stream a presentation graphics stream for
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[36] In the case of a video stream, an audio stream, and a presentation graphics stream,
even though discontinuity occurs in an STC-sequence and the STC is reset, since they
are multiplexed into one AV stream, DTS and PTS of each data stream may be
processed by an STC in an STC-sequence that controls corresponding time in-
formation. However, text subtitle data is not included in a specific STC-sequence
because text subtitle data exists separately from an AV stream or because a plurality of
ATC-sequences may exist due to the fact that the text subtitle data may be stored over
a plurality of AV streams. As a result, the text subtitle data cannot have an output
beginning time and an output ending time using a PTS based on an STC.

[37] FIG. 5 shows the relationship between navigation information to designate a re-

production order and a reproduction position of an AV stream stored in the information



included in the header of an MPEG 2 TS packet. [34] At |east one
STC-sequence is included in one ATC sequence. In this case, PCR in-
formation to reset an STC shoul d be recorded when a STC- sequence
changes into another, i.e., when a distontinuity of the STC occurs
inthe first MPEG 2 TS packet of a new STC-sequence. [35] Referring
to FIGS. 4A through 4C, when an AV stream having one ATC-sequence is
r epr oduced, a gl obal tine using 0 as a begi nning poi nt of
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Referring to HpqRding agHEC Aﬁﬁrséyé&ﬁ?m éndigatadrhy o pipyigt lér‘ihq 1h¥|saa4m>gﬂnd
attribute i nf aNnihe ad @UAUEimE oatidh ﬁlﬁﬁdﬁhng\ﬂﬁ begivih@@tah@Bnd éF-a playitem in

formation i nd|ag%%@S%ﬂgencg&d%a%ﬁtbgqﬂe QL )hgergl of the AV stream are

i ncluded in the um The navi gation
i nf or matl38h i nclHeaeisafter.ta des¢ription Nl Pomaddhadhout a proctse @€ repedacing ah 4V

i ncluded in tReedodfromad in%’i*(rjrﬁxh@ﬁ a6RMBAIINT aiflsilcnlre st&esé}ﬂ%dm)@%l hst
n, or are. re

wccording to U IBgiEte B SEe RearipGes b sernetaa § plRe dictided n
i ncl udes at | daestclegted ppykistiaresnbjeatioudima playf Thepleytams-aré saqnattiabyselected
i ndi cating an AW, BLIGAM BQﬂQ%tHe?B&RﬂHﬁ%@a n&%nﬁh@x& fSfR gé@@étéadp@ list are

OB e L e e o e
i ndi cati[#g] a nuribeplapfena#0 BTTstselgoedctip iifomhatioh #y ivdrlSEC baedan tHY
T S Bt B M S R R S LR 200
in an STC-s ed@éﬁ i FE%‘@%HE’W qfga Aﬁ? %gﬁaméﬁthated by the clip 1nformat10n #1
based on the ref_to_STC_id=0 information included in the playitem #0. The AV
stream is reproduced from an inl position to an outl position that are indicated by an
STC corresponding to the STC-sequence #0 based on the IN_time=in1 and
OUT_time=outl information included in the playitem.
[41] Next, if a playitem #1 is selected, clip information #2 is selected based on the
Clip_info_{file=2 information included in the playitem #1. The STC-sequence #0 is
selected in an ATC-sequence of an AV stream indicated by the clip information #2
based on the ref_to_STC_id=0 information included in the playitem #1. The AV
stream is reproduced from an in2 position to an out2 position that are indicated by an
STC corresponding to the STC-sequence #0 based on the IN_time=in2 and
OUT_time=out2 included in the playitem #1. It is therefore understood that any next
playitems, such as playitem #3 are to be reproduced in the same way.
[42] In other words, a playlist is selected and a playitem is selected from the selected
playlist to search for a position of an AV stream to be reproduced. After an AV stream
from the found position is transmitted to the apparatus to reproduce an AV stream



[39] Hereinafter, a description will be made about a process of
reproducing an AV streamfromthe information storage having a data
structure as descri bed above. A playlist indicated by a title to be
reproduced is selected, and if playitens included in the selected

pl ayli st are subject to nornmal play. The playitens are sequentially
selected fromthe top. If, on the other hand, the playitens included
in the selected playlist are subject to random accesses, they are
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apparatus to & TSHlLRp ‘g??@éﬁ? adonship betwegn suhlitls dexyopagnot hes
packet i ncl udimh@uﬁéﬂ? information anong transmtted data. A VAU and
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ench adiily unAiSo,ARRRE Sublu thaldoiy BRL Mg MR Endinl ke (L UR) g
and the AAU atusgdhesweandiffergifispbtitleitemse §hus. when zapiayleﬁhls/&ﬂ@cteq‘ ped reprodedsd.
VPU and APU aliga }wtppsutnam@m fanddd &@ﬁomdhiaﬁraeﬂﬁﬁﬁrﬁibh%smmhﬁs Rpddide,

STC are identi. i er.for th to.r.eproduce
an AV stream tng&c?ds?%ﬁgllm e&ger%t aprep{:%i}l 9t1°rnégccgﬁgel¥1genafc Li‘ér %Sucli’éﬁgltel{lext
subtitle data I%fqdrﬂégieéﬁn@)mwn A5 @giitai sirgam ey baﬁ@bsmualbumm@ssﬂdnm ng

ti me (begsn, en(ﬁerél@aftw taﬁﬁéth&ﬂfér&o%t@ﬁd dboe- Hés@ﬁbéjﬁfrbﬁl@ﬂ of Bext (@ iti8ddta will
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stream and an
taken as an example to structurize text subtitle data in an aspect of the present

invention, but text subtitle data may have a binary form structure according to other
aspects of the invention. The binary form structure is obtained by giving a meaning to
every specific byte of a sequence of binary data so as to structurize the text subtitle
data. In other words, the text subtitle data is structurized such that first several bytes
indicate information about a subtitle item 1 and next several bytes indicate information
about a subtitle item 2. However, it is understood that the text subtitle data could be
structurized in additional alternate methods.

[46] FIGS. 6A and 6B are views to explain the problem of text subtitle data. Referring to
FIGS. 6A and 6B, subtitle items of a subtitle 610 correspond to an STC-sequence #0,
in which (begin, end) of a subtitle “Text 1" is (10, 12) and (begin, end) of a subtitle
“Text 2” is (20, 22). Subtitle items of a subtitle 620 correspond to an STC-sequence
#1, in which (begin, end) of a subtitle “Text 3” is (17, 19), (begin, end) of a subtitle



in an AV streamis used as attribute information of the output
beginning tinme and the output ending tine (begin, end) of each
subtitle itemthat are defined in the text subtitle data, an output
begi nning tinme and an output ending ting (begin, end) in a subtitle
item that are sequentially defined do not continuously increase and
specific time ranges overlap. Here, it is understood that the
sequential definition of the output beginning time and the output
ending tinme are in accordance with a roductlon order in one text
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1 and neX?! sever pulput gagh 8 léle itFmslead ighext seside datady pynchiogizatioam,
2. However, i twiilsa M@ﬂmmeﬁﬁmm@mdmmoMéuseﬁe data coul d be
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are V|ews o explain em of text erri
FIGS. 6A and eiénclswrrqsmdmgéﬁ’em%ﬁﬂ% wmawé agd g PEéﬂfe@seg&q@fdtqg aa:STC
STC-sequence #8assigned whibegdin,(daggi n, end) of a subtitle "Text 1" is

(10, 12).and (begi R, f bt 0. 22
Subt i 11 e ens. o) A P2 SiiaEbalai b ume gl Sl e dabione v
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end) of a subtji &dsBn&d t aﬁem uftbegdignit@®ne 0d an sht chagE 0 @hd)f each
subtitle ' Text1 tsgj%ﬂg 3) egéulétglztlz |taénms of a%u%lf?%@n 8 e

correspond to® equence #2, in which (begin, end) of a subtitle
"Text 6"[51k (5, 18 pothraetiidsis gone, of en'@)lt befginmingthnd infamatexibedin) arsl qufff

27). [47] In te'ﬂ@mg FpR 19ifonﬁatﬂﬁr(9ﬁi) nRlya¥ indileAUhRELd SFiatehaitd b&ﬁ%f]them as
subtitle is 610 hen 630, buf (begin, end) of each subtitl

itemis not nﬁir?ﬁ’ﬁ’rzqﬁ‘é‘ﬂ U5 a constant. As a result, an ordering
rel ati onSBl p betflE8n7A ald 7B klesv adaitiot of beferedenli fiteadinfumnytiatsinrwhich
(begin, end) igptitles should be displayed as a method of reproducing subtifles according to an
aspect of the invention. Referring to FIGS. 7A and 7B, subtitle items of a subtitle 710
are included in an STC-sequence #0 and the STC-sequence #0 is indicated by the
playitem #0. Subtitle items of a subtitle 720 are included in an STC-sequence #1 and
the STC-sequence #1 is indicated by the playitem #1. Also, subtitle items of a subtitle
730 are included in an STC-sequence #2 and the STC-sequence #2 is indicated by the
playltem #2. A PTS created based on the STC is used as (begin, end) of each subtitle
item.
[53] In this case, the subtitle items of the subtitle 710 designate a number of a playitem
in which the subtitle itéms of the subtitle 710 are used using additional information <
Playltem_number = 0>. Thus, PTSs used as (begin, end) by the subtitle items of the

subtitle 710 are created based on an STC according to the STC-sequence #0 indicated



formation. Also, the subtitle "Text 4" and the subtitle "Text 7" have
the sane (begin, end). The text subtitle data constructed in this
way shoul d be output in synchronization wth video data. If a nornal
play fromthe first playitemof a videggstreamis not made, but a
junp is made to a position corresponding to a time "25" of the
STC-sequence #2 during reproduction of the video stream and
reproduction is made, a decoder that processes text subtitle data
cannot determ ne which one of the subtitles "Text 4" and "Text 7" is

a subtitle itdmtboplruegpiandghogdie sorralledaccordiegiiortbeydT¢i deo dat a.
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STC- sequence #0 .an C—se uence #0 i.s 1 ndicated

#0. Subtitle [FEESHET (SIES 2254 EPS P storo irormatipheed of Wpéﬂﬁiugilefﬂf %‘}éjq%ﬂ'éﬁlé‘ér
#1 and the STgseguarptebaltime & seniCoelicach fiyylishie sglbayd toaapréduce Ah 20

subtitle itemg of, anﬁéégﬁéntugﬁy ﬁLZégseg 3? ég@%%&%%f lafl Aa\/n st%}gl 1ﬁ§g%%g8}¢ a #2

and the STC-sequence # I cate
creat ed based PHYligtHerisgressed. lgoEher yordsy F@glst%mmetmoétabﬁl&mq qf|thee first

item [53] Inpldyitemeage,sclebied plaplist ah@sdqﬁmuptnctdagessmm thé O&JTY : 11916 of a

designate a n t ens_of

Subt 1 e 710" SpachelinfaRLEA, Gl bt byl A b cBesl RE Bl B
= 0>. Thus, PT@st@rsséweagal(mégpwes eae)thoIN ttimee czf@wpmrfp@ndmgnhyxﬁmt he
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of the subti t Ipeodrei@oreaic tldyetesuibdicatbdby Playterafidthe danbtek tub enterval for re-
production of a playitem indicated by PlayItem_id=1, and Z denotes an interval for re-
production of a playitem indicated by Playltem_id=2. In other words, time information
on a global time axis included in a playlist is matched one-to-one with a time in a
specific STC-sequence in a specific ATC-sequence included in each playitem.

[57] Thus, as described with reference to FIGS. 8A and 8B, each item of text subtitle
data indicates a PTS using time information on the global time axis as an output
beginning time and an output ending time of a corresponding subtitle item so as to
smoothly reproduce an AV stream by referring to the register that stores the global
time of a current reproduction time point during synchronization and re-
synchronization with the AV stream.

[58] FIG. 10 is a schematic block diagram of an apparatus for reproducing text subtitle
data and AV data according to the present-invention. Referring to FIG. 10, an AV data
processing unit 1010 reads AV data stored in an information storage medium and
outputs the read AV data. An output time information extracting unit 1020 reads output
time information indicating an output beginning time and an output ending time of



730 designate nunbers of playitens in which the subtitle itens of the
subtitles 720 and 730 are used using additional information

<Pl ayltem nunber = 1> and < Playltem nunber = 2>, thereby sol ving

t he probl em described with reference td1FIG 6. Al so, reference
playiteminformation included in text subtitle data may be separately
included in each subtitle item [55] FIGS. 8A and SB show recording
of text subtitles by assigning a PTS based on a global tine as a
second net hod of . uci ng subtit]es accordi aspect of the

i nvention. Ac c,sB{Jt&fierfg‘tattgatr—*? Putd syichrogigation %’Efbg‘rq’a‘ﬁaéa &Sﬁﬁ\‘?u gHging e
records a gl cidlthetqupeit trling Gme a@ expuessed gvithi (hegimfendns Avscsibedaiove,each of
assi gned to t%ﬁﬂ@%fe%ﬁidﬁ%tr&enfn 59{95’?@ oiaﬁ gé})/t&ﬁ rf?l@(;ntﬁer &g_rﬂ]l& Iaﬁw 1n—

infornmati on stora acco resent |1 nv

such, the appaf® HP%?Y#%‘FCE&?E@ A OAW“‘s‘?erg&ilhﬁgﬁ&@e @pdﬁb%@lépwpama gme or
regi ster ( PSR)botisofahapda ehif case t;ﬂuyaemnﬁmhﬁmdnqmwmgmedatﬁ Qfith which output
reproducti on, ?% sibtit Fegdaﬁ{[ 5F1dtbg%t nchb 23 pe u%&}grb%l%d tg ﬁ]emu&e a pan1tem0

when a playlls I's selecte e roauce
sequenti al |y ihavingas83Cauithy whiclh oupet of rﬂlecﬁllbat&ﬁ daja shonlslahe syradirerateddAlsy, 2a

playlist is priegbesfsbve,the @&t perin i fmafidieis cRAla b§ E‘eﬂn?m?% the %logalatime
sequent Tal Iy iherbaidddinerd A?K AR R o of 2 PY BB SR De i
pl ayi tem OncehmnivedtA pitdile betpui wmitsk3e ceadsl sutttitle dath abairdihg toeousguotied inn
the register f&%ﬁ‘ﬁ@ﬂ%ﬁ@&dt%utf e %%gﬁut d & ﬁl@? LthN;ntlia ngth%V data.

correspondi ng playitem ows a at| onsh et ween time
i nf or matP8h i ndﬂ@ﬁtr%@’ép%vo é@é‘l’fi“ﬁ? tert qubitle dateandya Vglatsmay $0nl?-9 cfbogied as a
playlist. Refebmpigr progfaiGColes aXd dedeiegBie@n fdriigy thé‘ll:orﬁlﬁfterr@ogram may be

roduction of I P1
Pnt erval for regs_lf}&%%%ﬁ%@% ﬁ‘%f pq?gx gﬁ%yslﬁqﬁf ca&g&n bglsﬁetg?/??%%?rd =l ,
and Z denot es PEEraAisesterad inf eopmputer- Tfpiri@l@ig trefigrand fead apdl execuiedby adpwputes
by Pl ayltem i dretebylith I&ﬂbﬂﬁng\ﬂhé(iiﬁ:thddlf&erepﬂ&ﬁ@&ﬂ@{ek%hse&&bﬁﬂgHQQﬁﬂld Aiyme

axi s incl uded tch one-1Q-qn
sglem :‘ ic gTC— & é@u@’h@ﬁ%@n‘@‘ e’|r & %%&ﬁéﬂ@‘é&i Iﬁ?ﬁ“ﬁ%‘é‘iﬂp‘?s °R§§€]'r9%ta
pl ayi tem [ 57]toTdggsieviges, @quamdne\dww th reference to FIGS. SA and 8B,

ea]g:h Itte[@opf te>s41th%u ék:\xﬁemlfiﬁhﬁedtm tﬁ@fm%&n@m%&dﬁ%fawbéeh @Fov%n and
information o obal .tinme axis as_an nni n I me. an
an out put endlr&ﬁ ’SFcﬂé ‘?5‘?“1%1£%3’rpf‘?é%aﬁw thgse s;gﬁ?ﬁfq @elaftgli‘ﬂt%fmé%s gy be made
snoot hly repr qxdthcsr: ambodimatty ealimubgeraaingrfrdnm thetpointipkes hedspsditeof thehiatention,
stores the gl ghal ééfﬂ?n&f Qe HAHYN ' poi nt during
synchroni zation g(l’)ld re s}ynléh?o%lr zlgtﬂlieocglﬁl@\ngtgﬁd@h%g%}%slﬁseam [58] FIG
10 is a schematic block diagram of an apparatus for reproduci ng text
subtitle data and AV data according to the present invention.
Referring to FIG 10, an AV data processing unit 1010 reads AV data

stored in an informati on storage nedi um and outputs the read AV
data. An output tine information extracting unit 1020 reads out put



time information indicating an output beginning tine and an out put
ending time of 11 subtitle data that is output in synchronization
with AV data. The output beginning time and the output ending tine
are expressed with (begin, end) as described above, each of which is
created by referring to an STC of a playitem Also, the output tine
in- formation may include one of the ddtput beginning tine and the
output ending tinme or both of them_Ip this case, playitem

i nformation indicating AV data wit hGIAI®® output of the subtitle
data shoul d be synchronized is further read to determne a playitem

having an STC yitiy cwmpﬁtér Péétdgb'l%ergg rrfgéﬁ@n §f6p%] %@duﬂﬁtf& SOthd rQﬁroduclng

synchroni zed. AI so, descri b ove e output tine 1 nformation
is creat e%PRﬂ]atP%ﬁ@'F‘Pﬁ'ﬁmt‘@”tpﬁé'”gl obal time of a playlist indicating
AV data with wakidubtts quth; @bl t he subtitle data should be syn-

chroni zed. A subii tIe ut unit 1030 ead ccordi ng
Co out put ¢ meetievisds HHEaRthotithd AR S RERCe Sisti bmfclepk B Beca |
synchr oni aearaus;wi t h AV data. [59] The nethod to reproduce text
subtitle data gdeRYhdaldo/MB¥o @tt'eQaQn Qﬁ‘eﬁﬂmtﬂ%gm@% filst SERERUIRR clock

program Codes and code segnents t he nput er “program nmay be
easi |y coW@ieh MBS%FVW%‘?”%F%&%%' ‘% détﬁl'if TGQEPq“ﬁeq #ENGF $eCOoAfiso,

t he conpugytem e gloakwhizh s diff@ent front st 8ystemaigddiecknmedi a and read
and executed by a conmputer, thereby inplenmenting the nethod for
reproduci ng text-based subtitle data and AV data. Exanples of the
conput er - r eada@b| Ehereamputerieadetite infegnationstaragremediomtdf caim dawkereisttir age

devices, @ik GRidMth %se%\é&%t sy G&th t.metmgéﬂp@gﬁamls&m@fyrmefaﬁd e the
present invention hg chﬁn shovvn descrlcf%gﬁ it would be

appr eci at RFORY SYHRIR é%“‘?tﬁeﬁeﬁ tPregiam 8'?“?1%1y be made in

t hese enbodi mnents wi thout departing fromthe principles and spirit of

the inventi onl% ?;ﬁe E&ﬂﬁ% P&a&%l&ﬂ drsafis] d é&gge H@zd@.ﬂweof%! and their

equi val ent s er rea e Information’storage
medi um for usewh@reiR the $t§>§ﬂ%a@¢ém@tm@t®a¢ axwyschropigatieadiifirie audie/videng:

t ext subtgdtheandat a, and audi o/ vi deo stream i ncl ud| ng a value to reset
a systemtine Iock of . t i o/,video stream
5T opr oduceq e ES Fie; o RRIR LIS bMalfT iR L et
val ue andan bépttedeginsingttinte andfaaa output eptinglineedf the sukyitla dsecynchromgest em

tinme cl OC\KnrY‘lP]'eQ;Brrbépo‘F\HmB%ﬁ@BFVIJeBQj'&}at he first systemtinme clock. 2.
The conputer readable 1 nformation storage nmediumof claim1, wherein

t he
4, The computer readable information storage medium of claim 3, further

comprising information indicating the audio/video data with which output of the subtitle
data should be synchronized.

5. The computer readable information storage medium of claim 4, wherein
the information indicating the audio/video data comprises playitem information.

6. The computer readable information storage medium of claim 5, wherein
the output time information is created by referring to a system time clock of the playitem
information.

7. The computer readable information storage medium of claim 3, wherein
the output time information refers to time information included in a playlist indicating the
audio/video data with which output of the subtitle data should be synchronized.



val ue used to reset the first systemtinme clock is program cl ock
reference and the second systemtine clock is not reset by the
program cl ock reference. 3. The conputer readable infornmation storage
medi um of claim 1, wherein the subtitle data is output to be in
synchroni zation with the audi o/video data; and the nmediumfurther
conprising output time information indBcating to the apparatus an
out put beginning tinme and/or an output ending tinme of the subtitle
data synchronized wth the correspondi ng audi o/video data. 4. The

conput er readaple i I i i ; .
conpri si n% i.n?éc)}r natf%%?ﬁﬁ)meggeﬁ%tﬁg%?ﬁgmﬁgb g%ﬁ&e@éﬁ%@gg%alwf’\%ﬂﬁ%n
out put of the ljeednfprmation incisled insthe ayliy somprigasraosipat memf themdavliginput er
readabl e i nformati on storage nedium of claim4, wherein the
information indicating the audio/video data conprises playite .

|t ormat i on. & The BB EBRRITE AL SRR STE g hedTsR b

cl ai m 5, thaeulgitle datehandabe putput tinmeeinfanihetioredre cerordeddn &etfeon biya mefkepr i ng

to a syStE ke Bk, BPILAMNILAMs hafedr et on. 7. The comput er

readabl e I nformati on storage nedi um o aim 3, wherein the output
time information refers to tinme information included in a playlist

i ndi cating theo. audinGipph@Bes td &prodlick Auwbivideo@ataad tekt stibRlesdald, kid e
data shoul d be synchroni zed. 13 8. The conputer readable infornmation
st or age n%otﬁ)la[?&ﬁso%/on&qrglnﬁf 7, wherein the tine information included in
the playlist corprddseisganiyteppeducing e afdia/Videiiaiy bnd the toxt sTibtileciatgout er
readabl e jpf ormation storage nmediumof claim3, wherein the subtitle

data and the output time information are recorded in the formof a
mar kup  documehtonteling upit reseling 8 it sytem §mediask vaine Gneluenwhisb fs used .
An appar abussedt ther fegtrsystametingaicloek ofititkesppaedtas arlintladdd is wbtioMdeodatam,

audi of vr e RIS ne ik s e nd RYEANER B8] e dogt
reset t i ngandl gonirelting gupetraf tHertextsubidle usiiormysegond bystem timesiock whighesl  t o

reset thegifidresitirony HegimtisisBmehRcdok!l the appar atus and included in
audi o/ video stream and controlling output of the audi o/video stream

using the reset first systemtine clock, and controlling output of
t he text subtitil e T agpasatseciataimsipswvierein the valloosedthiredet the first system

di fferenty ; j @rra& | ey EVelol: -V IEY
c: aim 10,“%8‘%‘% IE%{({%&\ﬁ/taClOEg%se éét 0 r@éggéﬁnﬁ;&ﬁeaﬁﬁn sy(E%%h ot by
the program clock reference.

12. The apparatus of claim 9, further comprising

an output time information extracting unit reading output time information
indicating an output beginning time and/or an output ending time of the subtitle data that
is to be output in synchronization with the audio/video data; and

a subtitie output unit reading the subtitle data according to the output time
information and outputting the read subtitle data in synchronization with the audio/video
data.

13. The apparatus of claim 12, wherein the output time information extracting
unit further reads information indicating the audio/video data with which output of the
subtitle data should be synchronized.

14. The apparatus of claim 13, wherein the information indicating the
audio/video data comprises playitem information.



time clock is programclock reference and the second systemtine
clock is not reset by the programclock reference. 12. The appar atus
of claim9, further conprising an output tinme information extracting
unit reading output tinme information indicating an output begi nning
time and/or an output ending tinme of the subtitle data that is to be
output in synchronization with the audifo/video data; and a subtitle
output unit reading the subtitle data according to the output tine
information and outputting the read subtitle data in synchronization

with the audi ofsyi dethe dpphituslad clafh @4 ARRAEA tHSo R Ut iR iffoAtatioVEE8hRd
t he out put t}(rre | nf or further reads

f tion extr I ng . unj
i nf or mat | DA THHLYA HG eph@“%ﬁﬁéf’lbgf\c}f‘%@%y'{?é? Q%W?Horb\hi ch output of the
subtitle data should be synchroni zed. 14. The apparatus of claim 13,
wherein the i r j Lodicat. i i i
playi tem i nf o?( r?gt i”?ﬁ\deéé%gb%%. &tfh@g :jt%Bg?ea{tgiﬂg%egéd{%ﬁqgﬁr%q%ﬁn%ﬁg}?%?%&?ﬂe
out put t i Pierefenting tedimednfornationdnglydediy a playlist indipgtingthg asidiefvideotdatpewith
cl ock of ien plitpi drewe suntits aahisRéuld dfhchrohge@ppar at us of claim 12,
wherein the output time information is created by referring to tine

i nf ti i d [ I i,st jodicati he .gudi o/ vi.d t
wth whi oh oout B %‘qg%ragﬁiﬁ il é%gg%i‘ﬂ'aﬁf?#@% e el he,
appar at usp%\f'sgcf ARPT82 SRR ET RO 2PEYRE i nformation included in the
pl aylist conprises a global tinme of the playlist.



