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< Segmentlnformation  segmentld=“ seg-news9-1 - 7>
< ProgramRef crid="  crid://www.kbs.co.krfnews9
< Deseription>
< Vitlhe>  News/Politics/Presidential - Flection </ Tithe>
< Synopsis>  Kach  candidate made  clection  speech. </ Syaopsis>
<: Description>
< Segmentl.ocator>
< pledinRelTimePoint>  PT1OMI12S</MediaRelTimePoint>
< MediaDuration> PTIM </ MediaDuration>
<! Segmentlocator>
< KevFramel.ocator>
< MediaReITimePoint>  P1I0M20S </ MediaRelTimePoint>
</ KevFramelocator>

</ Segmentlnformation>

FI1G. 1A
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< SegmentGrouploformation  groupld=" group-seg-news9 ">
< ProgramRel erid="  crid:iwww.kbs.co.kr/news9 "/>
< GrouplType> Highlights </ Grouplype>
< Pesceription>
<'Title> KBS 9 News Group 1</ Title>
< Svnopsis>  Group 1 consists  of political news </ Svoopsiss
<! Deseription>
< Segments  refList="  seg-news9-) seg-newsy-2 Uy

< SegmentGrouplnformation>

FIG. 1B
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< FimeBaseReference>
< RefMediaTime> </ RefMedialime>

<! TimeBaseReference>

FIG. 1C
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FIG. 4

Teps = (GPS reference time point value of content)

- (GPS reference time point value of metadata)
Ty = (DTS reference time point value of content)

- (DTS reference time point value of metadata)

If{ ATges >=0)
{

It ATpzs €0)

ATixs = Al + 2%

F
else
{
If( ATprs > 0)

ATyms = ATprs —2%
}

return ATirs
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FI1G.5

Teps = (GPS reference time point value of content)

- (GPS reference time point value of metadata)
= (PTS reference time. point value of content)

- {P'I'S reference time point value of metadata)

TPTS
(Aales >=0)
{
If ( ATers <0)
ATers = ATers + 233
}

else

{
If( &aTes >0)

ATprs = &Tg;;s —233‘;
}.

return ATprs
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FIG. 6B
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FIG. 6C
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1
SYSTEM AND METHOD FOR TIME
SYNCHRONIZATION BETWEEN
MULTIMEDIA CONTENT AND SEGMENT
METADATA

BACKGROUND OF THE INVENTION

This application claims the priority of Korean Patent
Application No. 10-2003-0043520 filed on Jun. 30, 2003, in

2

preview, preview/title, preview/slideshow, tableOfContents,
synopsis, shots, insertionPoints, alternativeGroups, other,
and the like. If the group comprises only a group ID and the
segment for one broadcast program other than the aforemen-
tioned group types, the metadata for the segment group
defines information including a relevant broadcast program
1D, a group descriptor such as title/synopsis/keyword, a group
interval, a key frame position, IDs of segments belonging to
the group, and the like.

the Korean Intellectual Property Office, the disclosure of 10 A time point of each segment in segment metadata of
which is incorporated herein by reference. TV-Anytime is described as a relative time point with respect
1. Field of Invention to a start time point of the contents. Therefore, a reference
Apparatuses and methods consistent with the present time point to which the segment refers should be additionally
invention relate to time synchronization between multimedia described in the metadata. FIG. 1C shows an example of the
content and segment metadata for multimedia content, and 15 metadata for representing such a reference time point.
more particularly, to a system and method for synchronizing At this time, if the aforementioned metadata are not pro-
content and segment metadata received via different trans- vided simultaneously via the same transmission channel as
mission channels using predetermined time information. that for the contents but provided via a different transmission
2. Description of the Related Art channel by a content provider or another metadata provider, a
As digital broadcasting services have become widely dis- 20 time difference may be produced at the receiving device upon
tributed, technical development for an effective application reception of the contents and metadata. Accordingly, a time
using multimedia contents (in the present invention, the vari- synchronization process is required.
ous types of contents mentioned below are all regarded as
multimedia contents) is highly required. For example, there is SUMMARY OF THE INVENTION
provided a personal video recorder (PVR) application, which 25
provides a time shifting function for content broadcasted in The present invention is conceived to solve the aforemen-
real time by storing the broadcast contents therein. PVR may tioned problem, and proposes a system and method for per-
be a good example of a change in the way of viewing TV, in forming time synchronization between content and metadata
that it allows useful functions such as automatic commercial by setting predetermined time information and computing the
advance, instant replay, pause and trick play, which can be 30 set time information.
realized only in recording media such as video tapes and According to an aspect of the present invention for achiev-
DVDs, to be applied to TV programs being broadcast in real ing the aspect, there is provided a time synchronization sys-
time. The PVR application can have more powerful functions tem, comprising a content processor for receiving and storing
and provide users with more convenient functions, since it ~ multimedia content containing first segment time informa-
uses additional information, i.e. metadata, for broadcast con- 35 tion; a metadata processor for receiving and storing segment
tents. In particular, since segment metadata (in the present metadata for the content containing second segment time
invention, metadata mentioned below are all regarded as seg- information; a synchronizer for extracting the first segment
ment metadata) is able to provide additional information such time information from the multimedia content and the second
as highlights, tables of contents and bookmarks for the con- segment time information from the metadata in response to a
tents, users can view the broadcast contents in a desired, 40 content segment request signal of a user, determining respec-
non-linear manner. For example, it is possible for users to tive reference time points from the first and second extracted
view collected highlights of scoring scenes in a soccer game, segment time information, correcting a relative time point of
to move and view again a desired second half of the third the content using a difference between the determined refer-
inning while viewing a first half of the seventh inning in a ence time points, and synchronizing the received content and
baseball game, to view only a desired news segment corre- 45 metadata using the corrected relative time point; and a content
sponding to a specific field in a news program, to firstly view segment browser for forwarding the content segment request
desired songs of a specific singer in a show program, or the signal to the synchronizer and reproducing a plurality of
like. As mentioned above, a next generation PVR using seg- segments of the content synchronized by the synchronizer.
ment metadata can provide users with a content segment In an exemplary embodiment, in a case where the time
browser which is a more convenient and powerful broadcast 50 information is GPS time information and the reference time
viewing tool. point is GPS time information, if a GPS value of the content
As arepresentative standard for segment metadata, there is is ahead of a GPS value of the metadata, the synchronizer
provided the “TV-Anytime Metadata” standard specified in corrects the relative time point of the content by adding a
the TV-Anytime Forum. This metadata standard expressed in difference between the GPS values of the content and meta-
an XML format defines the metadata for a segment and a 55 data to a relative time value in the metadata; or if the GPS
segment group. FIG. 1A shows an example of metadata in value of the content is behind the GPS value of the metadata,
which a segment is described. A segment is a unit represent- the synchronizer corrects the relative time point of the content
ing a portion of contents, in which information such as seg- by subtracting the difference between the GPS values from
ment ID, relevant broadcast program ID, descriptor for the the relative time value in the metadata.
segment, e.g. title/synopsis/keyword, and temporal positions 60  In an exemplary embodiment, in a case where the time
of the segment and a key frame. information is GPS and DTS time information and the refer-
FIG. 1B shows an example of metadata in which a segment ence time pointis DTS time information, if a GPS value ofthe
group is described. The segment group is a unit for grouping content is ahead of a GPS value of the metadata, the synchro-
one or more segments from one or several broadcast pro- nizer causes AT, to be changed to AT ,.—2>° as a new
grams. Group types for use in segment grouping are classified 65 AT, ;s when AT, ;>0 or AT, to remain unchanged when

into highlights, highlights/objects, highlights/events, book-
marks, bookmarks/objects, bookmarks/events, themeGroup,

AT, ;<0 and then corrects the relative time point of the
content by adding an absolute value of the AT, to arelative
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time value in the metadata, where AT ;. is a value obtained
by subtracting the DTS time information value of the meta-
data from the DTS time information value of the content; or if
the GPS value of the content is behind the GPS value of the
metadata, the synchronizer causes AT, to be changed to
AT 42> as a new AT, ;¢ when AT,;e<0 or AT, to
remain unchanged when AT, >0 and then corrects the rela-
tive time point of the content by subtracting an absolute value
of the AT, from the relative time value in the metadata,

4

value of the content; or if the GPS value of the content is
behind the GPS value of the metadata, step (3) comprises the
steps of (3-1) causing AT ;s to be changed to AT, +2>> asa
new AT,,¢ when AT ,;¢<0 or AT ¢ to remain unchanged
when AT, ;>0 and (3-2) correcting the relative time point of
the content by subtracting an absolute value of the AT,
from the relative time value in the metadata, where AT, ¢ is
a value obtained by subtracting the DTS time information
value of the metadata from the DTS time information value of

where AT, 1s a value obtained by subtracting the DTS time 10 the content.
information value of the metadata from the DTS time infor- In an exemplary embodiment, in a case where the time
mation value of the content. information is GPS and PTS time information and the refer-
In an exemplary embodiment, in a case where the time ence time point is PTS time information, if a GPS value of the
information is GPS and PTS time information and the refer- content is ahead of a GPS value of the metadata, step (3)
ence time point is PTS time information, if a GPS value of the 15 comprises the steps of (3-1) causing AT ;< to be changed to
content is ahead of a GPS value of the, metadata, the synchro- AT, ~2%% as anew AT, o when AT ;>0 or AT g to remain
nizer causes AT, to be changed to AT,;~2>" as a new unchanged when AT ;<0 and (3-2) correcting the relative
AT, g when AT 75>0 or AT o7 to remain unchanged when time point of the content by adding an absolute value of the
AT,74<0 and then corrects the relative time point of the AT, to arelative time value in the metadata, where AT, is
content by adding an absolute value of the AT . to arelative 20 a value obtained by subtracting the PTS time information
time value in the metadata, where AT, is a value obtained value of the metadata from the PTS time information value of
by subtracting the PTS time information value of the meta- the content; or if the GPS value of the content is behind the
data from the PTS time information value of the content; or if GPS value of the metadata, step (3) comprises the steps of
the GPS value of the content is behind the GPS value of the (3-1) causing AT, to be changed to AT, ¢+2>> as a new
metadata, the synchronizer causes AT, to be changed to 25 ATp;g when AT ;<0 or AT, to remain unchanged when
AT pp+2%2 as anew AT e when AT <0 or AT 7 to remain AT ;>0 and (3-2) correcting the relative time point of the
unchanged when AT, >0 and then corrects the relative time content by subtracting an absolute value of the AT, from
point of the content by subtracting an absolute value of the the relative time value in the metadata, where AT .. is a value
AT, s from the relative time value in the metadata, where obtained by subtracting the PTS time information value ofthe
AT ;¢ is a value obtained by subtracting the PTS time infor- 30 metadata from the PTS time information value of the content.
mation value of the metadata from the PTS time information
value of the content. BRIEF DESCRIPTION OF THE DRAWINGS
According to another aspect of the present invention for
achieving the aspect, there is provided a time synchronization The above and other aspects, features and advantages of the
method, comprising the steps of (1) receiving a multimedia 35 present invention will become apparent from the following
content containing first segment time information and seg- description of exemplary embodiments given in conjunction
ment metadata for the multimedia content containing second ~ Wwith the accompanying drawings, in which:
segment time information for the multimedia content; (2) FIG. 1A is a view illustrating metadata describing a content
extracting the first segment time information from the segment according to a prior art;
received content and the second segment time information 40  FIG.1Bisaview illustrating metadata describing a content
from the received metadata to determine their respective ref- segment group according to a prior art;
erence time points; (3) correcting a relative time point of the FIG. 1C is a view illustrating metadata describing a refer-
content using a difference between the determined reference ence time point of a content segment according to a prior art;
time points; and (4) synchronizing the content and metadata FIG. 2 is a view illustrating a flow of content and metadata
received in step (1) using the corrected relative time point. 45 ina digital television broadcast environment according to the
In an exemplary embodiment, in a case where the time present invention;
information is GPS time information and the reference time FIG. 3 is an internal block diagram of a receiver for syn-
point is GPS time information, if a GPS value of the content ~ chronizing content and metadata and performing the content
is ahead of a. GPS value of the metadata, step (3) comprises ~ segment browsing according to the present invention;
the step of correcting the relative time point of the content by s0  FIG. 4 illustrates an algorithm for calculating A 7, when
adding a difference between the GPS values of the content a reference time point is DTS according to an embodiment of
and metadata to a relative time value in the metadata; or if the the present invention,
GPS value of the content is behind the GPS value of the FIG. 5 illustrates an algorithm for calculating AT . when
metadata, step (3) comprises correcting the relative time point areference time point is PTS according to an embodiment of
of the content by subtracting the difference between the GPS ss the present invention;
values from the relative time value in the metadata. FIG. 6A is a diagram illustrating a method for correcting
In an exemplary embodiment, in a case where the time relative time points in a case where reference time points of
information is GPS and DTS time information and the refer- content and metadata match according to the present inven-
ence time point is DTS time information, if a GPS value of the tion;
content is ahead of a GPS value of the metadata, step (3) 60  FIG. 6B is a diagram illustrating a method for correcting
comprises the steps of (3-1) causing AT, to be changed to relative time points in a case where a reference time point of
AT 2> as a new AT,y when AT,>0 or AT,z to content is ahead of a reference time point of metadata accord-
remain unchanged when AT, <0 and (3-2) correcting the ing to the present invention;
relative time point of the content by adding an absolute value FIG. 6C is a diagram illustrating a method for correcting
of'the AT, s to the relative time value in the metadata, where 65 relative time points in a case where a reference time point of

AT, ;s 1s a value obtained by subtracting the DTS time infor-
mation value of the metadata from the DTS time information

content is behind a reference time point of metadata accord-
ing to the present invention; and
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FIG. 6D is a diagram illustrating a case where overflow is
generated in any time interval according to the present inven-
tion.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, a system and method for time synchronization
between multimedia content and segment metadata accord-
ing to an embodiment of the present invention will be

6

received metadata and stores the extracted data in a given data
storage format. The content segment browser 305 is an appli-
cation present in the receiver 300 for performing content
segment browsing and forwards a control signal containing
information on the segment or segment group selected by the
user to the synchronizer 320 in response to user instructions
received from the user interface 330. Then, the synchronizer
320 extracts the content, which the user has selected, from the
content reproducer 325 and also extracts the metadata infor-

described.with.refe?rence to the accompanying drawings. 10 mation for the content from the internally stored metadata
~ FIG.2isaview illustrating a ﬂOW of content and metadata browser 315 so as to synchronize the content and the metadata
in a digital television broadcast environment according toan  jnformation and forward the synchronized information to the
embodiment of the present invention. Referring to FIG. 2,2 content segment browser 305. Thereafter, the content seg-
content generator 210 generates content and provides .the ment browser 305 performs segment browsing using the syn-
generated content to a broadcaster 220 such as a broadcasting 15 chronized content and metadata information. Thus, the
station, which in turn broadcasts the received content. A present invention is directed to a method for allowing the
metadata generator 230 receives the broadcast content, pro- synchronizer 320 to perform time synchronization between
duces metadata for the received content, and then forwards the content and the metadata in the receiver 300 so con-
the produced metadata to a metadata provider 240, which in structed.
turn sends the. received me.:tadata to a receiver 250. Further- 20 To perform the time synchronization between content and
more, the receiver 250 receives the broadcast content from the . . L
. . metadata, the synchronizer 320 requires reference time infor-
broadcaster 220 via a different channel than the metadata - S
o : mation. That is, since the metadata generator 230 and the
transmission channel and performs segment browsing - - . -
. Lo . receiver 250 receive content via separate transmission chan-
through time synchronization between the received content . . . -
. . nels as illustrated in FIG. 2, the respective reference times
and the metadata received from the broadcaster 220. At this 25 : : :
. o . may be different from each other. Thus, if the receiver 250
time, the metadata generator 230 additionally records time . - R
. . . - . o s intends to perform time synchronization between the content
information, which will be a reference to the time described in . .
: . stored in the receiver 250 and the metadata generated by the
the metadata to be produced, into a specific area of the meta- -
. I e metadata generator 230 and received from the metadata pro-
data, and also the receiver 250 additionally stores time infor- - L -
. . . . vider 240, it is necessary to use a common reference time
mation which will be a reference when receiving the content 30
. < format.
from the broadcaster 220 and recording the received content. . . . .
Because the reference time point recorded by the metadata The present 1pven.t10n sugges?s DTS/ RTS (decoding time
generator 230 and the reference time point stored by the ste}mp/ presentation time stamp) 1nf0rm?1t10n of a PES (pack-
receiver 250 may be different from each other, the receiver etized e?er.nentary stream) packet provided .by the MPEG'2
250 needs to correct the reference time point for time syn- 35 based dl,gltal TY broadcast and standard time information
chronization between the content and the metadata. Mear- defined in the digital broadcast standard such as ATSC or
while, the broadcaster 220 and the metadata provider 240, DVB,.as reference time information for use in the time syn-
which are shown in FIG. 2, may be the same as or different chronization. o o )
from each other, whereas the content and metadata transmis- DTS and PTS are time information u}serted n MPEG-2
sion channels may be different and thus discriminated from 40 PES packets, and represent a reference time for use in syn-
each other. chronous decoding and presentation of video/audio streams.
FIG. 3 is an internal block diagram of a receiver 300 for DTS and PTS consist of 33 bits and are updated 90,000 times
synchronizing content and metadata and performing content per second. Further, DTS and PTS are not inserted in all PES
segment browsing according to the present invention. Refer- packets. DTS and PTS are contained in PES P??ket headers
ring to FIG. 3, the receiver 300 comprises a metadata proces- 45 and transmitted every about 0.7 second. In addition, the val-
sor 310 for receiving metadata from a metadata provider 360 ues of DTS and PTS are reset every 2‘.‘ ho.urs, and .thus, DT.S
and processing the received metadata, a content reproducer and PTS can be used as time identification information only in
325 for receiving content from a content provider 350, an 24 hours.
internally stored metadata browser 315 for storing metadata Meanwhile, the digital broadcast standard based on the
information, a synchronizer 320 for synchronizing informa- 50 MPEG-2 system standard is generally classified into Ameri-
tion on the content and metadata, a content segment browser can ATSC and European DVB. ATSC extensively defines a
305 for performing content segment browsing at the request PSIP (program and system information protocol) standard in
of a user, and a user interface 330 for receiving browsing a PSI (program specific information) section specified in the
instructions from the user and forwarding the received MPEG-2 system. In the PSIP standard, a reference time is
instructions to the content segment browser 305. Then, the 55 transmitted by a 32-bit field value of “system_time” in STT
content provider 350 may include both the content generator (system time table). This field value represents a lapse time in
210 and the broadcaster 220 shown in FIG. 2, and the meta- seconds from a reference time which is Jan. 6, 1980, 0:00:00
data provider 360 may include the metadata generator 230 AM (hereinafter, referred to as “GPS” to refer the Global
and the metadata provider 240 shown in FIG. 2. The content Positioning System time). STT is designed to be transmitted
reproducer 325 functions to receive content from the content 60 once every second. Tolerance from an exact time is within
provider 350 and reproduce or store the received content. +/-4 seconds and is recommended to be less than a second.
Furthermore, the metadata processor 310 receives segment Unlike DTS and PTS, STT represents reference time infor-
metadata for content that the content reproducer 325 has mation inreal life. Similar to ATSC, DVB defines a SI (system
received from the metadata provider 360, and forwards the information) standard under the MPEG-2 system standard,
received segment metadata to the internally stored metadata 65 and also defines TDT (time and date table) and TOT (time

browser 315. At this time, the internally stored metadata
browser 315 extracts necessary field data by parsing the

offset table) tables so as to represent a reference time in the
standard.
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As described above, there is a disadvantage in that the
DTS/PTS time information of MPEG-2 can perform correct
time synchronization for any time within 24 hours but cannot
perform time synchronization for any time over 24 hours.
Furthermore, there is a disadvantage in that any one point in
the content cannot be correctly specified, because the “sys-
tem_time” field of STT provided by ATSC has been set to a
time when a relevant TS packet including STT reaches a
decoder and its tolerance has been defined as within 4 sec-

8

As described above, since the reference time of content
recorded by the receiver 250 and the reference time of meta-
data produced by the metadata generator 230 may be different
from each other, it is necessary for the receiver 250 to correct
the reference time in order to perform time synchronization
for the content and metadata.

Assuming that the difference between the reference time
points of content and metadata is AT, in the present invention,
when the reference time point includes GPS, DTS and PTS,

onds. That is, the value of STT corresponding to a point 10 the difff:rence thereof is defined as ATgps. ATpzsand ATpys,
intended by a metadata server side may indicate a different respectlyely. . o .
point in a set-top box for decoding the content. Therefore, it is That is, if the reference time point is GPS, the difference
suggested in the present invention that the GPS time provided ~ thereof can be defined as the following equation:
in ATSC or DVB be used as a reference time for time syn- AT gps—(GPS reference time point value of content)—
chronization or that GPS time be used together with DTS and 13 (GPS reference time point value of metadata) )
PTS values present in the MPEG-2 PES packet to specify an
exact point of interest by a user. In such a case, there is an where the unit used is a second.
advantage in that because DTS/PTS values are essentially If the reference time point is DTS or PTS, it should be
used for synchronization for audio and video frames, an exact determined whether the reference time point of content is
point of any frame in the content can be specified. However, 20 ahead of or is behind the reference time point of the metadata
since each of DTS and PTS is not an actual time but a virtual on the basis of the GPS value. This is because an operation, in
time unit reset every 24 hours, some errors may occur during which 32-bit length values of DTS and PTS increase from O to
synchronization. These errors can be prevented by using the (2**-1) in a Round-Robin manner and then are reset to 0, is
GPS time information provided in ATSC or DVB. That is, in repeated, and thus, it cannot be determined which reference
the present invention, the reference time for synchronization 2 time point is ahead of the other reference time point based on
between content and metadata is described using three kinds using such a simple difference.
of information such as the DTS, PTS and GPS time. FIG. 4 illustrates an algorithm for calculating AT, when
The receiver 250, such as a set-top box, stores an instanta- the reference time point is DTS, and FIG. 5 illustrates an
neous time when the content received from the broadcaster ,, algorithm for calculating A7 when the reference time point
220 s stored for performing subsequent synchronization with ~ is PTS. In each case, it is first checked which one of the
the metadata. This instantaneous time is defined as a refer- metadata and content is ahead of the other by calculating
ence time point of content, which in turn is expressed as a AT ;ps, and AT, ;o and AT .. are then corrected according to
combination of the aforementioned DTS, PTS and GPS the checked result, and AT ;s and ATz are finally returned.
times. 55 Next, a method of correcting relative time points in a case
Meanwhile, the metadata generator 230 receives content where time points of respective segments described in meta-
from the broadcaster 220 and records an instantaneous time data are specified as the relative time points, i.e. offsets, with
when the metadata for the received content is written, into the respect to a reference time of metadata will be described.
specific area of the metadata. This time is defined as the FIG. 6A is a diagram illustrating a method for correcting
reference time point of metadata, which in turn is expressedas 4, the relative time points in a case where the reference time
a combination of the aforementioned DTS, PTS and GPS points of content and metadata coincide with each other. In
times. At this time, the reference time point of metadata may such a case, since the reference time points are the same as
be classified and defined by using the following two methods: each other, it is not necessary to correct the relative time
i.e., the first method in which a reference time point value is points of the segments.
set once, and a start time point of each segment described in 45  FIG. 6B is a diagram illustrating a method for correcting
the metadata is represented by the relative difference with the relative time points in a case where the reference time
respect to the set reference time point, and the second method point of content is ahead of the reference time point of meta-
in which a start time point of each segment is represented by data. In such a case, segment browsing will be performed
an independent reference time point without setting an addi- based on time values obtained by adding an absolute value of
tional reference time point. 50 AT to the relative time information such as Ta, Tb, Tc and Td
According to the present invention, even though the refer- for the respective segments described in the metadata with
ence time point of content or metadata contains three fieldsof ~ respect to the reference time point of metadata.
GPS, DTS and PTS, the receiver 250 selects only one of the FIG. 6C is a diagram illustrating a method for correcting
three fields and uses the selected field as a reference time the relative time points in a case where the reference time
point when performing synchronization between the content 55 point of content is behind the reference time point of meta-
and metadata. More accurate synchronization can be made by data. In such a case, segment browsing will be performed
using DTS and PTS than using GPS. However, when the based on time values obtained by subtracting an absolute
difference between the GPS values of the content and meta- value of AT from the relative time information such as Ta, Tb,
data is greater than 24 hours, the DTS and PTS values are not Tc and Td for the respective segments described in the meta-
suitable to be used as a reference time point. This is because 60 data with respect to the reference time point of metadata.
an operation, in which the GPS values increase from 0 to FIG. 6D is a diagram illustrating a case where an overflow
(2>3-1) and then reset back to 0, is repeated every about 24 is generated in any time interval. That is, if the time interval of
hours. In such a case, therefore, the time should be corrected a given segment specified in the segment metadata exceeds a
using only GPS, even though it may cause some errors. When corresponding time interval of the content stored in a receiv-
the difference between GPS values is less than 24 hours, 65 ing device after the reference time point has been corrected,

either DTS or PTS is used as the reference time for accurate
time correction.

the content is reproduced only within the range of the time
interval thereof.
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According to the present invention so constructed, there is
an advantage in that differences between reference time
points of content and metadata, which may be produced when
producing metadata for a predetermined content, can be cor-
rected, whereby an user can perform segment browsing for
the content even in an environment in which the transmission
channels of the content and segment metadata are separate
from each other.

As described above, it will be apparent to those skilled in

10

AT, rsto remain unchanged when the AT, >0 and then
corrects the relative time point of the received content by
subtracting an absolute value of the AT, from the
relative time value in the received metadata, where the
AT, s1s avalue obtained by subtracting the second DTS
time information value of the received metadata from
the first DTS time information value of the received
content.

2. A time synchronization system, comprising:

the art that various substitutions, changes and modifications 10 4 content processor receiving and storing multimedia con-
may be made thereto without departing from the technical tent containing first segment time information as
spirit and scope of the invention. Thus, it should be under- received content;
stood that the present invention is not limited to the afore- a metadata processor receiving and storing segment meta-
mentioned embodiments illustrated in the accompanying data for the received content containing second segment
drawings. . 15 time information as received metadata;
}Vlftiﬁlgls;ﬁlcﬁé;ization systemm, comprising: a synchronizer extracting the first segment time informa-
: > ; tion from the received content and the second segment
acontent processor r eceiving and sto.ring n.lultimed.ia con- time information from the received metadata in res%)rgnse
;Zrcl;i::dnzaolgtl:i ] first segment time information as 2 to a content segment request signal of a user as first
a metadata processor receiving and s.to.ring segment meta- Zzgzztzg si?ggnrf::lrtnti ;I;lfnféi?g:iﬁ,og etaenn(iliiisn gs ch?i
giﬁiﬁ?lrfgﬁ;r; ?g;vzgf;?iiﬁfggfalgg?ag second segment reference time point and a second reference time point
a synchronizer extragting the first segment time informa- ii;rli«g;;lgfi cﬁi st r:Isls egtlii ;?fozgr;ttéizeg Srz%:lﬁig Eﬁz
Ercgle I;Loi“lollnil;irsrfg\o]i?tﬁzriilgi\?;;éi?afact?ﬁrsees%)ilﬁ?; = point of the received content using a differe.:nce between
to a content segment request signal of a user as first the first and .the S?COHd re?ference t1me points as a cor-
extracted segment time information and as second izzzg o dr iloaltllt\;t :nn(liemgtoalg;,t a ?1151;11 SELT?;E;::E:E . ;11:_:
extracted segment time information, determining a first tive time point; and g
reference time point and a second reference time point 30 ’ .
from the first and the second extracted segment time a content segment browser for forwardmg the content SeE”
information, respectively, correcting a relative time ment request signal to the synchroplzer and reproducing
point of the received content using a difference between a.plurahty of segments of the received content synchro-
the first and the second reference time points as a cor- mze?d by the synchromzer., . . .
rected relative time point, and synchronizing the 35 wherein the first segment time 1nf0rmat1.0n COMIPpIISCS a
received content and metadata using the corrected rela- first Global Posﬁlomng System (GPS) time 1nf9rmat10n
tive time point; and a.nd a first presentation time stamp (PTS) time 1nfqrma-
a content segment browser for forwarding the content seg- tion, the secogd segment time information COMPIISES a
ment request signal to the synchronizer and reproducing §econd (,}PS time information and a second PTS time
a plurality of segments of the received content synchro- 40 1nfprmat10n, and the first and the secoqd reference time
nized by the synchronizer, points are the firstand the second PTS time information,
wherein the first segment time information comprises a . respectively, e}nd Wher em: . .
first Global Positioning System (GPS) time information if the first GPS time information gf the? recelveq content is
and a first decoding time stamp (DTS) time information, ahead of the second GPS time information of the
the second segment time information comprises a sec- 45 received metadata,
ond GPS time information and a second DTS time infor- the synchronizer causes a difference between the first and
mation, and the first and the second reference time points the second PTS (AT ) to be changed to ATpz-2 as
are the first and the second DTS time information, anew AT,z when the AT, ;>0 or the AT,z to remain
respectively, and wherein: unchanged when the AT, ,4<0 and then corrects the rela-
if the first GPS time information of the received content is 50 tive time point of the received content by adding an
ahead of the second GPS time information of the absolute value of the AT . to a relative time value in the
received metadata, received metadata, where the AT, is a value obtained
the synchronizer causes a difference between the first and by subtracting the second PTS time information value of
the second DTS time information (AT ) to be changed the received metadata from the first PTS time informa-
to AT ;-2 as a new AT, when the AT ;>0 or the 55 tion value of the received content; or
AT 7 to remain unchanged when the AT ;<0 and then if the first GPS time information of the received content is
corrects the relative time point of the received content by behind the second GPS time information of the received
adding an absolute value of the AT, to a relative time metadata,
value in the received metadata, where the AT, is a the synchronizer causes the AT, to be changed to AT 7o+
value obtained by subtracting the second DTS time 60 233 as the new AT pyg when the AT ;<0 or the AT 5z to
information of the received metadata from the first DTS remain unchanged when the AT >0 and then corrects
time information of the received content; or the relative time point of the received content by sub-
if the first GPS time information of the received content is tracting an absolute value of the AT .. from the relative
behind the second GPS time information of the received time value in the received metadata, where the AT is
metadata, 65 the value obtained by subtracting the second PTS time

the synchronizer causes the AT,;c to be changed to
AT pp+2% as the new AT . when the AT ;<0 or the

information value of the received metadata from the first
PTS time information value of the received content.
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3. A time synchronization method, comprising:

(1) receiving a multimedia content containing first segment
time information as received content and segment meta-
data for the multimedia content containing second seg-
ment time information for the multimedia content as
received metadata;

(2) extracting the first segment time information from the
received content and the second segment time informa-
tion from the received metadata to determine a first

12

4. A time synchronization method, comprising:

(1) receiving a multimedia content containing first segment
time information as received content and segment meta-
data for the multimedia content containing second seg-
ment time information for the multimedia content as
received metadata;

(2) extracting the first segment time information from the
received content and the second segment time informa-
tion from the received metadata to determine a first

reference time point and a second reference time point, 10 reference time point and a second reference time point,
respectively; respectively;

(3) correcting a relative time point of the received content 3 correcting a relative time point of the received content
using a difference between the first and the second ref- using a difference between the first and the second ref-
erence time points to generate a corrected relative time erence time points to generate a corrected relative time
point; and 15 point; and

(4) synchronizing the received content and received meta- (4) synchronizing the received content and received meta-
data received in (1) using the corrected relative time data received in (1) using the corrected relative time
point, point, o . .

wherein the first segment time information comprises a wherein the first segment time information comprises a
first Global Positioning System (GPS) time information 20 first Global Positioning System (GPS) time information
and a first decoding time stamp (DTS) time information, and a first presentation time stamp (PTS) time informa-
the second segment time information comprises a sec- tion, the second segment time information comprises a
ond GPS time information and a second DTS time infor- §econd GPS time information and a second PTS time
mation, and the first and the second reference time points 1nfpr mation, and the first and the secogd r efer ence time
are the first and the second DTS time information, 25 points are the first and the second PTS time information,
respectively, and wherein: respectively, and wherein:

if the first GPS time information of the received content is if the first GPS time information of the received content is
ahead of the second GPS time information of the ahead of the second GPS time information of the
received metadata received metadata,

(3) comprises (3-1) causing a difference between the first *° (3) comprises (3-1) causing a difference between the ﬁrss3t
and the second DTS time information (AT ;) to be and the second PTS (ATpz5) to be changed to AT -2
changed to ATp;—2> as a new AT, when the as a new ATz when the AT,;>0 or the AT, 5 to
AT ;>0 or the AT 57 to remain unchanged when the remain unchanged when the AT,<0 and (3-2) correct-
AT <0 and (3-2) correcting the relative time point of ing .the relative time point of the received content by
the received content by adding an absolute value of the > adding an absolute value of the AT to a relative time
AT to the relative time value in the received meta- value in the received metadata, where the ATy is a
data, where the AT, <is a value obtained by subtracting Valqe obtained by subtra.ctlng the second PTS time infor-
the second DTS time information value of the received mation value of the received metadata from the first PTS
metadata from the first DTS time information value of _time information value of the received content; or
the received content: or 40 ifthe first GPS time information of the received content is

if the first GPS time information of the received content is behu:iithe second GPS time information of the received
behind the second GPS time information of the received meta t,a’ .
metadata (3) comprises (3-1) causing the AT, to be changed to

gl 33

(3) comprises (3-1) causing the AT, to be changed to ATppst2™ as the new ATpys when the ATp7s<0 or
33 45 AT, to remain unchanged when the AT,;>0 and

AT, 74277 as the new AT, when the AT <0 or the . o . .
AT to remain unchanged when the AT,, >0 and (3-2) correcting the relative time point of the received

DTS DTS ;

-5 o h i e o o fcied G being o s v of e 3T
content by subtracting an absolute value of the AT ;¢ here th . lue obtained by sub . h,
from the relative time value in the received metadata where the ATP.TS 18 a value oblained by sublracting the
> 50 second PTS time information value of the received

where the AT, is a value obtained by subtracting the
second DTS time information value of the received
metadata from the first DTS time information value of
the received content.

metadata from the first PTS time information value of
the received content.

#* #* #* #* #*
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