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text_object_data() {
object_id
text_chject_number -
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text_length
for (i=0; i<text_length; i++) {
character_code

o (57) Abstract: In the data structure for managing reproduction of text subtitle data, a text subtitle information area stores at least one
text subtitle information segment. The text subtitle information segment is represented by a single PES packet of transport packets.
In one embodiment, the text subtitle information segment includes an identifier identifying the text subtitle information segment as
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DESCRIPTION

RECORDING MEDIUM HAVING A DATA STRUCTURE FOR
MANAGING REPRODUCTION OF TEXT SUBTITLE DATA
RECORDED THEREON AND RECORDING AND REPRODUCING
METHODS AND APPARATUSES

1. TECHNICAL FIELD

The present invention relates to a high-density recording
medium such as a Blu-ray Disc-ROM (BD-ROM) and associated

methods and apparatuses of recording and reproducing.
2. BACKGROUND ART

Optical disks capable of storing large amounts of high-
quality digital video/audio data such as DVDs (digital
versatile disks) and DVD recording/reproducing apparatuses are
now commercially available on the market.

Subtitle data such as caption or logo data to be
superimposed on main video data of a DVD is recorded thereon
as graphic data. An optical disk reproducing apparatus
reproducesg the subtitle graphic data and main video data of
the DVD and displays the main video data and subtitle data
together on the screen of an external display apparatus
connected to the optical disk reproducing apparatus.

A user of such an opﬁical disk reproducing apparatus,
therefore, can view the main video data of a DVD overlaid with
related subtitle data (e.g., caption or logo images) using a
display apparatus connected to the optical disk reproducing
apparatus.

In the mean time, the standardization of new high-density

optical disks having higher storage capacity than a DVD has
1
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been progressing rapidly. The Blu-ray Disk ROM (BD-ROM) is an
example of such new optical disks. An effective method for
managing and reproducing subtitle data and graphic image data

of the BD-ROM is not yet available.
3. DISCLOSURE OF INVENTION

A recording medium according to the present invention
includes a data structure for managing reproduction of text
subtitle data.

In one embodiment, the recording medium stores at least
one text subtitle information segment. The text subtitle
information segment is represented by a single PES packet of
transport packets. The text subtitle information segment
includes an identifier identifying the text subtitle
information segment as a text subtitle information segment and
includes style information for text subtitle data. For example,
the style information may indicate at least one of font size, .
font style and font set for text subtitle data.

In one example embodiment, the text subtitle information
segment also includes the text subtitle data. For example, the
text subtitle data may be character code data.

In another exemplary embodiment, the recording medium
stores at least one text subtitle information segment. Here,
the text subtitle information segment includes an identifier
identifying the text subtitle information segment as a text
subtitle information segment, includes character code data as
text subtitle data and includes style information for the text
subtitle data.

In a further exemplary embodiment, the recording medium
stores at least one text subtitle information segment
represented by a single PES packet of transport packets. The
text subtitle information segment includes an identifier

identifying the text subtitle information segment as a text
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subtitle information segment and includes text property
information for text subtitle data. For example, the text
property information may include text alignment information.

In a still further example embodiment, the recording
medium stores at least one text subtitle information segment
where the text subtitle information segment includes an
identifier identifying the text subtitle information segment
as a text subtitle information segment, includes text property
information for text subtitle data, and includes style
information for text subtitle data.

The present invention further provides apparatuses and
methods for recording and reproducing the data structure

according to the present invention.

4. BRIEF DESCRIPTION OF DRAWINGS

The accompanying drawings, which are included to provide
a further understanding of the invention, illustrate the
exemplary embodiments of the invention, and together with the
description, serve to explain the principles of the present
invention.

In the drawings:

FIG. 1 illustrates an example of a plurality of objects
displayed in a page in accordance with the present invention;

FIG. 2 illustrates presentation graphic data recorded on
a high-density optical disk in accordance with the present
invention;

FIG. 3 illustrates an example embodiment of the data
structure for a page composition segment recorded on a high-
density recording medium in accordance with the present
invention;

FIG. 4 illustrates an example embodiment of the data
structure for a color definition segment recorded on a high-

density recording medium in accordance with the present
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invention;

FIGS. 5-8 illustrate example embodiments of the data
structure for an object data segment recorded on a high-
density recording medium in accordance with the present
invention;

FIG. 9 illustrates an example embodiment of the data
structure for an end of display set segment recorded on a
high~-density recording medium in accordance with the present
invention;

FIG. 10 illustrates a schematic diagram of an embodiment
of an optical disk reproducing apparatus of the present
invention;

FIGS. 11 and 12 illustrate objects of text subtitle data
displayed in various styles in accordance with the present
invention;

FIG. 13 illustrates another exemplary embodiment of the
page composition segment syntax in accordance with the present
invention; and

FIGS. 14-15 illustrate other exemplary embodiments of the
object data segment syntax in accordance with the present

invention.

5. MODES FOR CARRYING OUT THE INVENTION

In order that the invention may be fully understood,
exemplary embodiments thereof will now be described with
reference to the accompanying drawings.

According to the present invention, a plurality of
objects of presentation graphic data may be included in one
page. For example, up to two objects may be displayed in one
page as shown in FIG. 1. An object of presentation graphic
data recorded on a BD-ROM disk may be recorded as text
subtitle data, BMP (bit map) subtitle data, graphic image data,

etc. Each object defines a region of presentation graphic data.
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Text subtitle data, BMP subtitle data, or graphic image
data corresponding to each of the objects is recorded as an
object data segment (ODS). At least one object data segment
(ODS) may be managed along with one page composition segment
(PCS), one color lookup table definition segment (CDS), and
one end of display set segment (END) in a hierarchical way as
shown in FIG. 2. Each of the above-mentioned segments will be
described in detail below.

Each segment in the hierarchical structure is first
organized into an MPEG packetized elementary stream (PES)
packet and again organized into MPEG transport packets (TPs)
before being recorded on a BD-ROM. Namely, each segment (e.g.,
PCS, CDS, ODS, etc.) is represented by one PES packet. A
unique packet ID corresponding to the data type of the object
data segment (ODS) is written into the corresponding PES
packet. For example, if the object data segment is BMP
subtitle data, a unique packet ID, PID bmp, is written into
the corresponding PES packet. Likewise, i1f the object data
segment ig text subtitle data, a unique packet ID, PID text,
is written into the corresponding PES packet. The optical disk
apparatus for reproducing the BD-ROM, therefore, identifies
the data type of each PES packet by examining the packet ID
written in the PES packet. The presentation graphic data and
main audio/video streams are multiplexed into a single
transport stream and stored as a single file.

FIG. 3 illustrates an example embodiment of the data
structure for a page composition segment recorded on a high-
density recording medium in accordance with the present
invention. As shown, the page composition segment (PCS)
includes information regarding a segment type, a segment
length, a page time-out, a page version number and a page
state. The segment type is information for indicating that the
segment is a page composition segment (PCS). The segment
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length indicates the length of the segment. The page time-out
is information indicative of when to remove buffering data of
the corresponding page from a buffer in a reproducing
apparatus. The page version number indicates the version of
this PCS. The page state indicates the state of the PCS (e.g.,
only updating the CDSs linked to the ODSs).

The page composition segment (PCS) also includes a color
lookup table ID (CLUT id), and an indicator of the number of
object entries. The CLUT ID indicates the identifier of a CLUT
and CDSs having the same CLUT ID are linked to the PCS. For
each object entry (i.e., each region of presentation graphic
data), the PCS also includes an object ID, an object cropping
flag (is_object cropping), and object horizontal/vertical
addresses. The object ID indicates the identifier of an object
and links each ODS having that object ID (discussed in detail
below) to the PCS. In this manner, ODSs and CDSs may be linked
together by the CLUT ID and object ID given in the PCS. The
object horizontal/vertical addresses indicate the position of
the object on the presentation page (e.g., such as shown in
Fig. 1).

If the object cropping flag (is_object cropping) is set
to 'l', the object cropping flag information may include
object horizontal/vertical cropping data and object cropping
width/height data. The object horizontal/vertical cropping
data and the object cropping width/length data are recorded
for partially displaying an object image. Specifically, the
object horizontal/vertical cropping information specify the
position of a cropping rectangle (the cropping area) having-
the dimensions provided by the object cropping width/length.
Oonly that much of the object lying within the cropping
rectangle will be displayed.

FIG. 4 illustrates an example embodiment of the data
structure for a color lookup table definition segment

6



10

15

20

25

30

WO 2005/010881 PCT/KR2004/001826

recorded on a high-density recording medium in accordance with
the present invention. As shown in FIG. 4, the color lookup
table definition segment (CDS) includes a segment type, a
segment length, and a color lookup table ID (CLUT id) . The
segment type identifies the segment as a CDS, and the segment
length indicates the length of the CDS. The CLUT ID
information indicates a family of CLUTs to which the CDS
belongs. As will be described in detail below, the CDS
provides a single color definition. The family of CLUTs
provides a color palette from which to select color
definitions.

The color lookup table definition segment may further
include information regarding color lookup table entry ID, a
brightness value (Y-value), a red chrominance value (Cr-value),
a blue chrominance value (Cb-value), and a transparency value
(T-value) . Accordingly, when linked to an object by a PCS,
these values control color attributes of the displayed object
such as luminance or brightness, chrominance (Cr and Cb) and
transparency. The CLUT entry ID identifies the entry of this
CDS in the family of CLUTs (identified by the CLUT ID) to
which this CDS belongs.

Fig. 5 illustrates an example embodiment of the data
structure for an object data segment recorded on a high-
density recording medium in accordance with the present
invention. As shown, the object data segment (ODS) includes a
segment type, a segment length, and an object type. The
segment type indicates the type of the segment as an ODS. The
segment length provides the length of the ODS. The object type
identifies whether the object data segment is a text subtitle
segment, BMP subtitle segment, BMP graphic segment, etc.
Namely, the object type identifies the type of data
represented by the object data segment.

If the object type indicates that the object data segment

7
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is a text subtitle segment, the text object data includes an
object ID and a text object number. The object ID identifies
the object with which the text subtitle éegment is associated.
The text object number indicates the number of text objects in
this text subtitle segment. For each text object, the text
object data includes text property fields, font property
fields, and a text length indicator. The text and font
property fields will be described below with respect to Figs.
6 and 7. The text length indicator indicates the length of the
text forming this text object of the text subtitle, and a
character code is supplied to indicate each character forming
the text object.

As shown in FIG. 6, the text property fields include text
style information such as text-alignment (e.g., left, right,
center, justify, etc.), text-decoration (e.g., overline,
underline, line-through, blink, none, etc.), text-indent (e.g.,
size of the indent), text-transform (e.g., capitalize,
uppercasé, lowercase, none, etc.), letter-spacing, White—space,
word-spacing, and text-justify.

As shown in FIG. 7, the font property fields include font
style information such as font, font-family, font-size, font-
variant, and font-weight.

If the object type in the ODS were to indicate that the
object data segment is BMP subtitle data, the BMP object data
includes an object ID, an object width, an object height, run-
length code, etc. as shown in FIG. 8. The object ID identifies
the object with which the BMP subtitle segment is associated.
The object width indicates the width of the object, and the
object height indicates the height of the object. The run-
length code provides the bit map data in run-length coded
format.

FIG. 9 illustrates an example embodiment of the data

structure for an end of display’set segment recorded on a
8
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high-density recording medium in accordance with the present
invention. As shown, the end of display set segment (END)
includes a segment type, a reserved portion and a segment
length. The segment type indicates the segment is an end of
display set segment. The reserved portion is reserved for
future use, and the segment length indicates the length of the
segment.

FIG. 10 illustrates a schematic diagram of an embodiment
of an optical disk recording and reproducing apparatus
according to the present invention. As shown, an AV encoder 9
receives and encodes data (e.g., text subtitle data, etc.).
The AV encoder 9 outputs the encoded data along with coding
information and stream attribute information. A multiplexer 8
multiplexes the encoded data based on the coding information
and stream attribute information to create, for example, an
MPEG-2 transport stream. A source packetizer 7 packetizes the
transport packets from the multiplexer 8 into source packets
in accordance with the audio/video format of the optical disk.
As shown in FIG. 10, the operations of the AV encoder 9, the
multiplexer 8 and the source packetizer 7 are controlled by a
controller 10. The controller 10 receives user input on the
recording operation, and provides control information to AV
encoder 9, multiplexer 8 and the source packetizer 7. For
example, the controller 10 instructs the AV encoder 9 on the
type of encoding to perform, instructs the multiplexer 8 on
the transport stream to create, and instructs the source
packetizer 7 on the source packet format. The controller 10
further controls a drive 3 to record the output from the
source packetizer 7 on the optical disk.

For example, based on information received via the user
interface (e.g., instruction set saved on disk, provided over
an intranet or internet by a computer system, etc.) the

controller 10 controls the drive 3 to record one or hore of
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the data.structures of FIGS. 2-9 and 13-15 (described below)
on the optical disk.

During reproduction, the controller 10 controls the drive
3 to reproduce this data structure. Based on the information
contained therein, as well as user input received over the
user interface (e.g., control buttons on the recording and
reproducing apparatus or a remote associated with the
apparatus), the controller 10 controls the drive 3 to
reproduce the data from the optical disk.

The reproduced source packets are received by a source
depacketizer 4 and converted into a data stream (e.g., an
MPEG-2 transport packet stream). A demultiplexer 5
demultiplexes the data stream into encoded data. An AV decoder
6 decodes the encoded data to produce the original data that
was feed to the AV encoder 9. During reproduction, the
controller 10 controls the operation of the source
depacketizer 4, demultiplexer 5 and AV decoder 6. The
controller 10 receives user input on the reproducing operation,
and prqvides control information to AV decoder 6,
demultiplexer 5 and the source packetizer 4. For example, the
controller 10 instructs the AV decoder 9 on the type of
decoding to perform, instructs the demultiplexer 5 on the
transport stream to demultiplex, and instructs the source
depacketizer 4 on the source packet format.

While FIG. 10 has been described as a recording and
reproducing apparatus, it will be understood that only a
recording or only a reproducing apparatus may be provided
using those portions of FIG. 10 providing the recording or
reproducing function.

If a user of the optical disk apparatus requests
reproduction of text subtitle data among presentation graphic
data recorded on the BD-ROM 1, the controller 10 identifies
the text subtitle data by checking the packet ID of the PES

10
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packet corresponding to the object data segment (ODS) of the
text subtitle data as described with reference to FIG. 2 or by
checking the object type contained in the object data segment
(ODS) of the text subtitle data as described with reference to
FIG. 5.

The controller 10 then presents the text subtitle data in
various styles according to the text style information
included in the text property fields and font style
information included in the font property fields, both
contained in the object data segment (ODS) of the text
subtitle data. As shown in FIG. 11, two objects (Object 1 of a
graphic image and Object 2 of text subtitle data) may be
simultaneously presented in one page. The object of the text
gubtitle data (Object 2) may be presented in various text and
font styles as shown in FIGS. 11 and 12.

In another embodiment of the present invention, the
object type, text property fields, and font property fields,
which were included in the object data segment (ODS), are
included in the page composition segment (PCS) as shown in FIG.
13. In this case, the controller 10 of the optical disk
apparatus presents the object of the text subtitle data in
various styles according to the object type information, text
property fields, and font property fields included in the page
composition segment.

In still another embodiment of the present invention, the
text style and font style information is stored in the object
data segment (ODS) of the text subtitle data, but the text
property fields and font property fields are not classified
explicitly. Instead, the text style and font style information
is recorded sequentially after a predetermined identification
code (e.g., Escape code = 0xffff). In this case, the
controller 10 of the optical disk apparatus presents the
object of the text subtitle data in various text and font

11
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styles according to the text style and font style information
that follows the predetermined identification code.

In yet another embodiment of the present invention, the
text object data segment (Text-ODS) is recorded in parallel
with the page composition segment (PCS), color lookup table
definition segment (CDS), and a different type of object data
segment (ODS) (e.g., BMP object data segment or graphic image
object data segment). In this embodiment, the segment type
information included in the text object data segment (Text-
ODS) has a unique value indicating that the segment is a text
object data segment. The other fields in the text-ODS are as
described with respect to FIG. 5.

The other type of object data segment (ODS) (e.g., BMP
object data segment (BMP-ODS)) is shown in FIG. 15. This ODS
includes segment type information having a unique value for
indicating that the segment is, for example, a BMP object data
segment (BMP-ODS). The other fields in the ODS are as
described with respect to FIG. 8.

The controller 10 of the optical disk apparatus is
capable of selectively reproducing text object data segments
by referring to the segment type information and displaying
the text objects in various text and font styles according to
the text property fields and font property fields included
therein.

The present invention provides a recording medium having
a data structure for managing the reproduction of subtitle
data, and provides methods and apparatuses for recording the
data structure on the recording medium.

While the invention has been disclosed with respect to a
limited number of embodiments, those skilled in the art,
having the benefit of this disclosure, will appreciate
numerous modifications and variations there from. For example,
while described with respect to a Blu-ray ROM optical disk in

12
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several instances, the present invention is not limited to
this standard of optical disk or to optical disks. It is

intended that all such modifications and variations fall

within the spirit and scope of the invention.
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CLAIMS

1. A recording medium having a data structure for
managing reproduction of text subtitle data, comprising:

a text subtitle information area storing at least one
text subtitle information segment, the text subtitle
information segment being represented by a single PES packet
of transport packets, the text subtitle information segment
including an identifier identifying the text subtitle
information segment as a text subtitle information segment and
including style information for text subtitle data.

2. The recording medium of claim 1, wherein the text
subtitle information segment includes more than one text
subtitle region, and the text subtitle information segment
includes style information for each region.

3. The recording medium of claim 1, wherein the style
information indicates at least one of font size, font style
and font set for text subtitle data.

4. The recording medium of claim 1, wherein the text
subtitle information segment includes text subtitle data.

5. The recording medium of claim 4, wherein the text
subtitle data is character code data.

6. The recording medium of claim 4, wherein the text
subtitle information segment includes an indicator of a number
of text subtitle regionsg, and for each region, the text
subtitle information segment includes text subtitle data and
associated style information.

7. The recording medium of claim 1, further comprising:

a palette information area storing a palette information
segment, the palette information segment providing color
information; and wherein

the text subtitle information segment and the palette
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information segment are linked.

8. A recording medium having a data structure for
managing reproduction of text subtitle data, comprising:

a text subtitle information area storing at least one
text subtitle information segment, the text subtitle
information segment including an identifier identifying the
text subtitle information segment as a text subtitle
information segment, including character code data as text
subtitle data and including style information for the text
subtitle data.

9. The recording medium of claim 8, wherein the text
subtitle information segment includes an indicator of a number
of text subtitle regions, and for each region, the text
subtitle information segment includes text subtitle data and
associated style information;

10. A recording medium having a data structure for
managing reproduction of text subtitle data, comprising:

a text subtitle information area storing at least one
text subtitle information segment, the text subtitle
information segment being represented by a single PES packet
of transport packets, the text subtitle information segment
including an identifier identifying the text subtitle
information segment as a text subtitle information segment and
including text property information for text subtitle data.

11. The recording medium of claim 10, wherein the text
property information includes text alignment information.

12. The recording medium of claim 10, wherein the text
subtitle information segment further includes style
information for text subtitle data.

'13. The recording medium of claim 12, wherein the style
information indicates at least one of font size, font style
and font set for text subtitle data.

14. The recording medium of claim 10, further comprising:

15
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a palette information area storing a palette information
segment, the palette information segment providing coloxr
information; and wherein

the text subtitle information segment and the palette
information segment are linked.

15. A recording medium having a data structure for
managing reproduction of text subtitle data, comprising:

a text subtitle information area storing at least one
text subtitle information segment, the text subtitle
information segment including an identifier identifying the
text subtitle information segment as a text subtitle
information segment, including text property information for

text subtitle data, and including style information for text

" subtitle data.

16. A method of recording a data structure for managing
reproduction of text subtitle data on a recording medium, the
method comprising: »

recording at least one text subtitle information segment
on the recording medium, the text subtitle information segment
being represented by a PES packet of transport packets, the
text subtitle information segment including an identifier
identifying the text subtitle information segment as a text
subtitle information segment and including style information
for text subtitle data.

17. A method of reproducing a data structure for managing
reproduction of text subtitle data from a recording medium,
comprising:

reproducing at least one text subtitle information
segment from the recording medium, the text subtitle
information segment being represented by a PES packet of
transport packets, the text subtitle information segment
including an identifier identifying the text subtitle
information segment as a text subtitle information segment and

16
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including style information for text subtitle data.

18. An apparatus for recording a data structure for
managing reproduction of text subtitle data on a recording
medium, comprising:

a driver for driving an optical recording device to
record data on the recording medium; and

a controller for controlling the driver to record at
least one text subtitle information segment on the recording
medium, the text subtitle information segment being
represented by a PES packet of transport packets, the text
subtit}e information segment including an identifier
identifying the text subtitle information segment as a text
subtitle information segment and including style information
for text subtitle data.

19. An apparatus for reproducing a data structure for
managing reproduction of text subtitle data from a recording
medium, comprising:

a driver for driving an optical reproducing device to
reproduce data recorded on the recording medium; and

a controller for controlling the driver to reproduce at
least one text subtitle information segment from the recording
medium, the text subtitle information segment being
represented by a PES packet of transport packets, the text
subtitle information segment including an identifier
identifying the text subtitle information segment as a text
subtitle information segment and including style information

for text subtitle data.
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FIG. 3

Page Compostion Segment Syntax

page_composition_segment () {
segment_type
segment_length
page_time_out
page_version_number
page_state
CLUT _id
number_of object_entries
if (i=0; i<unmber_of object_entries; i++) {
object_id
is_object_crpping
object_horizontal_address
object_vertical_address
if (is_object_cropping) {
object_horizontal_cropping
object_verticall_cropping
object_cropping_width
object_cropping_height

FIG. 4

CLUT Definition Segment Syntax

CLUT _definition_segment () {
segment_type
segment_length
CLUT _id
for (color_index=0; color_index <256; color_indexi+)
CLUT _entry_id
Y-value

Cr-value
Cb-value
T-value

}
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Object Data Segment Syntax

Object_data_segment () {
segment_type
segment_length F I G . 5
object_type
if (object_type = = text)

text object_data ()

else {

}

object_data ()

A 4

text object_data() {

object_id

text_object_number

for (j=0; j<text_object_number; _]++) {
text_property fields
font_property fields
text_length

for (i=0; i<text_length; i++) {
character_code

}

FIG. 6

Text Property

Property Contents

Text-align left, right, center, justify

Text-decoration overline, underline, line-through, blink, none

Text-indent size

Text-transform capitalize, uppercase, lowercase, none

Letter-spacing -

White-space nowrap, normal

Word-spacing size

auto, distribute-all, inter-cluster, inter-indeograph,

Text-justify inter-word, newspaper
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FIG. 7

Font Property
Property Contents
font-style, font-variant, font-weight, font-size, line-height,
Font -
font-family -
Font-family serif, sans-serif, cursive, fantasy, monospace
Font-size xx—sr.nall, x-small, medium, large, x-large, xx-large, small,
medium
Font-style italic, oblique, normal
Font-variant small-caps, normal
Font-weight normal, bold, lighter

Object Data Segment Syntax
Object_data_segment () {

- segment_type F I G . 8

segment_length

object_type

if (object_type = = text)
text_object _data ()

else {

} } object data () {

object_id

object_width

object_height

do{ run_length_code

} while (run_length_code ! ='0x0000 ')

object data () 1

FIG. 9

End of Display set Segment Syntax

end_of display_set segment () {
segment_type
reserved
segment_length
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FIG. 11

Presentation Graphic Page
Object 1 @
(Graphic) ~|
Object 2
(TEXT -Sulr‘itle)
i
LMNOPQRSTU

FIG. 12

Presentation Graphic /P age

Object 1 @

(Graphic) ~|

Object 2
(TEXT-subtitle)

LMNOPORSTU
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FIG. 13

Page Compostion Segment Syntax

page_composition_segment () {
segment_type
segment_length
page_time_out
page _version_number
page_state
CLUT _id
number_of object_entries
if (i=0; i<unmber_of_object_entries; i++) {
object_id
ebject_type
text_property_fields
font _property_fields
is_object_crpping
object_herizontal_address
object_vertical_address
if (is_object_cropping) {
object_horizontal_cropping
object_verticall_cropping
object_cropping_width
object_cropping_height
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FIG. 14

Text-Object Data Segment Syntax

Object_data_segment () {
segment_type
segment_length
text_object_data() {
object_id
text_object_number
for (j=0; j<text_object_number; j++) {
text_property fields
font_property fields
text_length
for (i=0; i<text_length; i++) {
character_code

FIG. 15

BMP-Object Data Segment Syntax

Object_data_segment () {
segment_type

segment_length
bmp_object_data() {
object_id
object width
object_height
do{ run_length_code
} while (run_length_code ! ='0x0000 ')
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