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STORAGE MEDIUM HAVING INTERACTIVE 
GRAPHIC STREAM AND APPARATUS FOR 

REPRODUCING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation application of 
US. Ser. No. 11/033,761 ?led Jan. 13, 2005, noW pending, 
Which claims the bene?t of Korean Application No. 2004 
2412, ?led Jan. 13, 2004, in the Korean Intellectual Property 
O?ice, and 2004-35078, ?led on May 18, 2004 in the Korean 
Intellectual Property Of?ce, the disclosures of Which are 
incorporated herein in their entirety by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates to reproduction of 
multimedia data, and, more particularly, to a storage medium 
including an interactive graphic stream providing menus 
using various transition effects regardless of reproducing 
modes of multimedia data. The present invention also relates 
to an apparatus to reproduce multimedia data. 
[0004] 2. Description of the Related Art 
[0005] In order to reproduce multimedia data, AV data, 
navigation data to control reproduction of the AV data, and 
system data are recorded in the storage medium. The system 
data includes introduction information of a title of AV data to 
be ?rst reproduced When a storage medium is inserted in a 
reproducing apparatus. Besides this data, additional data may 
be included in the storage medium. In particular, various 
kinds of information required to reproduce video, audio, sub 
titles, and menus are multiplexed into one main stream and 
recorded in the AV data. 
[0006] FIG.1 is a con?guration of AV data in Which various 
elemental streams are multiplexed. Referring to FIG. 1, a 
video stream 102, an audio stream 104, a presentation graphic 
stream 106 to provide subtitles, and an interactive graphic 
stream 108 to provide a menu screen of an interaction With a 
user are multiplexed into one main stream and recorded in a 
storage medium in Which multimedia data is recorded. Here 
inafter, the multiplexed main stream is called AV data 110. 
[0007] In particular, the interactive graphic stream 108 to 
provide a menu screen to alloW an interaction With a user 

includes a plurality of segments. FIG. 2 is a con?guration of 
the interactive graphic stream 108 out of the elemental 
streams shoWn in FIG. 1. 
[0008] Referring to FIG. 2, the interactive graphic stream 
108 includes a plurality of segments. A unit displayed on one 
screen from an interactive composition segment (ICS) to an 
end segment is called a display set. One display set includes, 
but is not limited to including: 

[0009] 1) An ICS to record composition information of 
an interactive graphic; 

[0010] 2) A palette de?nition segment (PDS) to de?ne 
palette information of color and/or clearness Which is to 
be applied to the interactive graphic; 

[0011] 3) A plurality of object de?nition segments 
(ODSs) to de?ne object data, including image informa 
tion such as buttons, to be displayed on a screen; 

[0012] 4) An end segment indicating the end of the dis 
play set. 

[0013] In particular, the ICS includes output termination 
time information of a relative display set, button composition 
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information, and operation information of a reproducing 
apparatus according to a user operation. The ICS may be 
realiZed using an ICS data structure. 
[0014] Each segment included in one display set is 
recorded in a packetiZed elementary stream (PES), Which is a 
packet unit of an MPEG-2 transport stream (TS). The relative 
display set starts to be decoded at a decoding time stamp 
(DTS) included in the PES and starts to be outputted to a 
display screen at a presentation time stamp (PTS). 
[0015] Also, an output termination time of the relative dis 
play set is determined by a value of a composition_time_out_ 
pts ?eld recorded in the ICS. The composition_time_out_pts 
?eld Will be described later. Accordingly, the interactive 
graphic stream 108 is output to the screen at a designated time 
(PTS), receives a user operation, performs corresponding 
operations, and disappears from the screen at the determined 
output termination time (composition_time_out_pts). 
[0016] Due to the data structure as is described above, the 
ICS has the folloWing disadvantages. First, Where a plurality 
of page menus are provided, since movement to preceding 
and subsequent menu pages is possible only through a user 
operation according to a general menu characteristic, a PTS 
de?ned in a PES packet including an ICS has a meaning only 
in a ?rst menu page, and PTSs in subsequent pages do not 
have any meaning. Therefore, in order to construct a plurality 
of page menus, an application type of a main stream should be 
set to a broWsable slide shoW. That is, in a case Where a main 
stream is a movie application, a plurality of page menus 
cannot be realized. Second, a transition effect betWeen menu 
pages in a plurality of page menus cannot be provided. 

SUMMARY OF THE INVENTION 

[0017] The present invention provides a storage medium 
having recorded thereon an interactive graphic stream pro 
viding a plurality of page menus even in a case Where a main 
stream is a movie application and an apparatus to reproduce 
the same. 

[0018] The present invention also provides a storage 
medium having recorded thereon an interactive graphic 
stream by Which various transition effects may be applied 
When transitions betWeen pages are performed and an appa 
ratus for reproducing the same. 

[0019] According to an aspect of the present invention, 
there is provided a storage medium in Which multimedia 
information is recorded, comprising: video data; and graphic 
data to provide a menu screen overlaid on an image based on 

the video data, Wherein the graphic data provides a plurality 
of menu pages. 

[0020] The graphic data may include composition informa 
tion and object information of menus. 
[0021] The graphic data may further include color informa 
tion of the menu screen. 

[0022] The composition information of the menus may 
include information of the plurality of menu pages. 

[0023] The information of the plurality of menu pages may 
be identi?ed by a unique identi?cation (ID) for each page. 
[0024] The information of the plurality of menu pages may 
further include information of transition effects applied When 
transitions betWeen the plurality of menu pages are per 
formed. 

[0025] The information of the transition effects may be 
designated for each button included in the plurality of menu 
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pages, for each menu page included in the plurality of menu 
pages, or for each group for some buttons included in the 
plurality of menu pages. 
[0026] The information of the plurality of menu pages may 
further include duration information to designate a predeter 
mined menu page to automatically disappear from a display 
screen When a user operation does not take place during a 
predetermined duration after the predetermined menu page is 
displayed. 
[0027] The information of transition effects may include at 
least one of a menu page transition effect, a button transition 
effect, and a button animation effect. 
[0028] The composition information of the menus may be a 
composition segment of a display set of an MPEG-2 transport 
stream. 

[0029] According to another aspect of the present inven 
tion, there is provided a multimedia reproducing apparatus 
comprising: a decoder decoding video data; and a graphic 
decoder decoding graphic data to provide a menu screen 
overlaid on an image based on the video data, Wherein the 
graphic decoder provides a plurality of menu pages. 
[0030] The apparatus may further include a memory stor 
ing a unique ID of a currently reproduced menu page. 
[0031] The graphic decoder may provide a page transition 
effect by setting the memory as a unique ID of a menu page to 
be changed. 
[0032] Additional and/or other aspects and advantages of 
the invention Will be set forth in part in the description Which 
folloWs and, in part, Will be obvious from the description, or 
may be learned by practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] These and/or other aspects and advantages of the 
invention Will become apparent and more readily appreciated 
from the folloWing description of the embodiments, taken in 
conjunction With the accompanying draWings of Which: 
[0034] FIG.1 is a con?guration of AV data in Which various 
elemental streams are multiplexed; 
[0035] FIG. 2 is a con?guration of an interactive graphic 
stream of the elemental streams shoWn in FIG. 1; 
[0036] FIG. 3 is a con?guration of an interactive composi 
tion segment to provide a plurality of menu pages according 
to an embodiment of the present invention; 
[0037] FIG. 4 is a block diagram ofan apparatus to repro 
duce AV data according to an embodiment of the present 
invention; 
[0038] FIG. 5 is a block diagram of an interactive graphic 
decoder, Which processes an interactive graphic stream and is 
a part of the reproducing apparatus shoWn in FIG. 4, accord 
ing to an embodiment of the present invention; 
[0039] FIG. 6 is an example of the interactive composition 
segment to provide a plurality of menu pages according to an 
embodiment of the present invention; 
[0040] FIGS. 7A through 7D are de?nitions of data to illus 
trate ?elds of the interactive composition segment according 
to an embodiment of the present invention; 
[0041] FIG. 8 illustrates an example in Which an animation 
effect is applied to button objects in the same menu page 
according to an embodiment of the present invention; 
[0042] FIG. 9 illustrates an example of a screen transition 
effect betWeen different menus using a plurality of screen 
transition objects according to another embodiment of the 
present invention; 
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[0043] FIG. 10 illustrates an example of the interactive 
composition segment to apply a screen transition effect in 
page units according to another embodiment of the present 
invention; 
[0044] FIG. 11 illustrates the screen transition effect in 
page units shoWn in FIG. 10 on a time axis; 
[0045] FIG. 12 is an example of an interactive composition 
segment including an operation of designating a time point at 
Which a menu page disappears from a screen When a user 

operation does not take place over a predetermined duration 
according to another embodiment of the present invention; 
[0046] FIG. 13 is an example of a status register included in 
a reproducing apparatus according to an embodiment of the 
present invention; 
[0047] FIG. 14 illustrates a page selection model When an 
interactive graphic stream is processed; 
[0048] FIG. 15 illustrates an initialiZing procedure shoWn 
in FIG. 14; 
[0049] FIG. 16 illustrates a processing procedure due to a 
reproducing state change shoWn in FIG. 14; and 
[0050] FIG. 17 illustrates a processing procedure due to 
generation of a page transition request shoWn in FIG. 14. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0051] 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 ref 
erence numerals refer to the like elements throughout. The 
embodiments are described beloW in order to explain the 
present invention by referring to the ?gures. 
[0052] FIG. 3 is an example of the interactive composition 
segment (ICS) shoWn in FIG. 2. More speci?cally, FIG. 3 
shoWs a con?guration of an ICS 300 to provide a plurality of 
menu pages according to an embodiment of the present inven 
tion. 
[0053] Referring to FIG. 3, the ICS 300 includes a plurality 
ofmenu pages 310. Each menu page 310 includes a group of 
a plurality of buttons constructing one menu screen and is 
identi?ed by a page identi?cation (ID) page_id 312. That is, 
a plurality of menu pages 310 are included in one ICS 300, 
and transition effect information 314, applied When another 
page is transited to a relative page, is included in one menu 
page 310. 
[0054] FIG. 4 is a block diagram of an apparatus to repro 
duce AV data 110 according to an embodiment of the present 
invention. Referring to FIG. 4, the reproducing apparatus 
includes a read unit 410, a demultiplexer 420, a plurality of 
decoders 430 through 460, and a blender 470. 
[0055] In detail, the read unit 410 reads the multiplexed AV 
data 110 from a storage medium 400 and transmits the read 
AV data 110 to the demultiplexer 420. The demultiplexer 420 
divides the transmitted AV data 110 into a video stream 102, 
an audio stream 104, a presentation graphic stream 106, and 
an interactive graphic stream 108 according to data types and 
transmits the divided streams 102 through 108 to the corre 
sponding decoders 430 through 460, respectively. Each 
stream transmitted to the corresponding decoder is decoded 
according to a data type thereof and Waits to be output to a 
screen at a designated time. The decoded video stream 102, 
presentation graphic stream 106, and/or interactive graphic 
stream 108 are overlaid into one image by the blender 470. A 
selected image is output to the screen based on an output state 
set by a user. For example, the output state of the reproducing 
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apparatus may be controlled on the basis of user selection 
such as on/off of subtitles and mute audio. 
[0056] In particular, the interactive graphic decoder 450 
receives the interactive graphic stream 108 from the storage 
medium 400, decodes the received interactive graphic stream 
108, and outputs a menu screen including buttons on the 
screen at a designated time. The user selection may be input 
by the user selecting a speci?c button in the output menu 
screen. That is, a user interactive operation may be provided. 
[0057] FIG. 5 is a block diagram of the interactive graphic 
decoder 450, Which processes the interactive graphic stream 
108 and is a part of the reproducing apparatus shoWn in FIG. 
4, according to an embodiment of the present invention. 
[0058] Referring to FIG. 5, in the AV data 110 read from the 
storage medium 400, only the interactive graphic stream 108 
is selectively transmitted to a transmission buffer 504 through 
a packet identi?er (PID) ?lter 502 and decoded by the inter 
active graphic decoder 450. 
[0059] The interactive graphic stream 108 is temporarily 
stored in a coding data buffer 512 in the interactive graphic 
decoder 450 and is later transmitted to a stream graphic pro 
cessor 514. After the transmitted interactive graphic stream 
108 is decoded by the stream graphic processor 514, object 
data to de?ne button images is transmitted to an object buffer 
51 6, and composition information of buttons is transmitted to 
a composition buffer 518.A graphic controller 520 constructs 
an output image by referring to composition information, 
Which is stored in the composition buffer 518, corresponding 
to each transmitted object data and transmits the constructed 
image to a graphic plane 530. That is, at a PTS, Which is an 
output beginning time of the interactive graphic stream 108, 
an image to be output onto a current screen is determined 
under a control of the graphic controller 520, and the deter 
mined image is transmitted from the object buffer 516 to the 
graphic plane 530. The transmitted image is output by refer 
ring to a color lookup table (CLUP) 532 according to color 
information included in its associated composition informa 
tion. Also, the graphic controller 520 changes a button state 
according to movement or selection of a button by receiving 
a user operation (U OP). The graphic controller then re?ects 
the changing result on the screen output. 
[0060] In particular, the ICS 300 shoWn in FIG. 3 is 
decoded and stored in the composition buffer 518. The 
graphic controller 520 controls an output of a graphic image 
stored in the object buffer 516 by referring to decoded ICS 
information stored in the composition buffer 518. 
[0061] FIG. 6 is an example ofan ICS to provide a plurality 
of menu pages according to an embodiment of the present 
invention. 
[0062] Referring to FIG. 6, an example of a syntax structure 
of an ICS according to an embodiment of the present inven 
tion is illustrated. The ICS includes a plurality of menu pages 
610, and each menu page includes a plurality of buttons 612. 
[0063] FIGS. 7A through 7D are de?nitions of data for 
illustrating ?elds of the ICS according to an embodiment of 
the present invention. Referring to FIGS. 6 and 7A through 
7D, a semantic structure of each ?eld of the ICS Will noW be 
described in detail. 

[0064] l) segment_type: This is a ?eld to indicate an 
ICS. 

[0065] 2) segment_length: This is a ?eld to indicate the 
number of bytes of the ICS. 

[0066] 3) composition_number: This is a ?eld to indicate 
a unique value of the ICS in an interactive graphic 
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stream. When the ICS is changed or updated, the value 
sequentially increases from 0. 

[0067] 4) composition_state: This is a ?eld to indicate 
types of a display set included in the ICS. 

[0068] In detail, FIG. 7A illustrates the types of the display 
set included in the ICS. Referring to FIG. 7A, the interactive 
graphic stream is comprised of units, each unit being called an 
epoch, in consideration of an operating model of the interac 
tive graphic decoder 450 described above. All of interactive 
graphic objects included in one epoch are decoded by the 
interactive graphic decoder 450 and continuously stored in 
the object buffer 516 included in the interactive graphic 
decoder 450, and unless next epoch data is input, the contents 
are equally maintained. Accordingly, in one epoch, the inter 
active graphic objects, Which have been decoded and stored in 
the object buffer 516, may be reused Without decoding the 
interactive graphic objects every time. HoWever, When one 
epoch ends and a subsequent epoch starts, all of buffers in the 
interactive graphic decoder 450 are reset, and all stored data 
disappears. Also, When the buffers in the interactive graphic 
decoder 450 are reset may be de?ned as a predetermined time 
in one epoch. 

[0069] A display set is de?ned as an output unit of the 
interactive graphic objects as described in FIG. 3. The display 
set indicates a set of interactive graphic objects output onto 
one screen, and one epoch may include at least one display 
set. There exist three types of the display set. First, the display 
set in an epoch start (ES) state indicates the start of an epoch 
and includes all data to output interactive graphics, such as 
interactive graphic composition information required to con 
struct the interactive graphics and object data to be used to 
construct button images. Second, the display set in an acqui 
sition point (AP) state may exist after the ES display set, and 
the AP display set includes all information to construct the 
interactive graphics of a case in Which a user randomly 
searches. Third, the display set in a normal case (NC) includes 
only data to be changed out of the interactive graphics con 
structed by a previous display set, i.e., only data to be updated. 
A plurality of display sets may be included in one epoch as 
shoWn in FIG. 7A. The epoch begins With the ES display set, 
and the AP or NC display set may folloW the ES display set. 
The ES display set is necessarily included in one epoch, and 
the AP or NC display set is selectively included. 

[0070] Referring to FIG. 6, each ?eld of the ICS Will noW be 
described in succession. 

[0071] 5) composition_update_?ag: This is a ?eld indi 
cating a correlation of button commands betWeen a pre 
vious ICS and a current ICS. 

[0072] In detail, FIG. 7B illustrates de?nitions of a compo 
sition_update_?ag value. Referring to FIG. 7B, When the 
composition_update_?ag value is “Oh,” button commands of 
a previous ICS and a current ICS are all the same, and When 
the composition_update_?ag value is “lb,” the button com 
mands are changed. 

[0073] 6) composition_time_out_pts: This is a ?eld indi 
cating an interactive display terminating time. At the 
terminating time, the ICS is neither valid any more nor 
displayed on the screen. A PTS refers to a PTS of main 
video. 

[0074] 7) UO_mark_table: This is a ?eld indicating 
Whether to alloW user operations for all interactive dis 
play durations de?ned in the ICS. 
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[0075] 8) animation_frame_rate_code: This is a ?eld to 
designate a frame rate applied to button transition effects 
and/or moving buttons. 

[0076] 9) default_selected_page_id: This is a ?eld indi 
cating a page ID of a page basically displayed When 
reproduction of the ICS begins. 

[0077] A basic de?nition portion of the ICS has been 
described, and page structures indicating a plurality of pages 
are included in the ICS. A con?guration of the page structures 
indicating a plurality of pages Will noW be described. 

[0078] 10) page_id: This is a ?eld indicating a unique ID 
of each page in the plurality of page structures 610 in the 
ICS. In an embodiment of the invention, the reproducing 
apparatus stores an ID of a page currently displayed on 
the screen among the plurality of pages in the ICS in a 
system register. A con?guration of the system register 
Will be described With reference to FIG. 13 later. 

[0079] ll) selection_time_out_duration: This is a ?eld 
to designate a valid duration during Which a button may 
be selected after an associated page thereof is displayed 
on the screen. If the user does not select a button before 

the time designated by the selection_time_out_duration 
?eld expires, a button designated by a default_activated_ 
button_number ?eld to be described later is activated. 
Here, the button designated by the default_activated_ 
button_number ?eld is activated only When the button 
designated by the default_activated_button_number 
?eld is valid. 

[0080] 12) default_selected_button_number: This is a 
?eld to designate a number of a button basically selected 
When associated menu page thereof is displayed on the 
screen. 

[0081] 13) default_activated_button_number: This is a 
?eld to designate a number of a button to be automati 
cally activated in a case Where the user does not select a 
button from When an associated menu page thereof is 
displayed on the screen to When the time designated by 
the selection_time_out_duration ?eld expires. If a value 
of the default_activated_button_number ?eld is 
assigned to “OxFF,” after the time designated by the 
selection_time_out_duration ?eld expires, a currently 
selected button is activated, and if the value of the 
default_activated_button_number ?eld is assigned to 
“0x00,” no buttons are activated. 

[0082] A de?nition portion of the page structures indicating 
a plurality of pages has been described, and button structures 
indicating a plurality of buttons included in each menu page 
are included in each page structure. A con?guration of the 
button structures indicating a plurality of pages Will noW be 
described. 

[0083] 14) button_number: This is a ?eld indicating a 
unique ID of each button in the plurality of button struc 
tures in the menu page. Also, this ?eld may be used When 
a relative button is selected using a number. Values from 
1 to 99 may be used. 

[0084] 15) numerically_selectable_?ag: This is a ?eld 
indicating Whether a relative button may be directly 
selected using a button_number ?eld of the button. 

[0085] In detail, FIG. 7C illustrates Whether the button may 
be directly selected using the button_number ?eld of the 
button. Referring to FIG. 7C, if a value of the numerically_ 
selectable_?ag ?eld is “Oh,” the button cannot be directly 
selected using the button_number ?eld of the button, and if 
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the value of the numerically_selectable_?ag ?eld is “lb,” the 
button may be directly selected using the button_number ?eld 
of the button. 

[0086] 16) auto_action_?ag: This is a ?eld to designate 
an operating mode of a relative button. 

[0087] In detail, FIG. 7D illustrates operating modes of the 
button. Referring to FIG. 7D, if a value of the auto_action_ 
?ag ?eld is “Oh,” When the button is selected, an operating 
mode of the button is changed to a selected_state mode, and if 
the value of the auto_action_?ag ?eld is “lb,” the operating 
mode of the button is changed to an actioned_state mode 
Without displaying a button image. The operating modes are 
de?ned in a loWer portion of FIG. 6. 

[0088] 17) button_horiZontal_position: This is a ?eld to 
designate a horiZontal position of a top-left pixel of a 
relative button. 

[0089] 18) button_vertical_position: This is a ?eld to 
designate a vertical position of the top-left pixel of a 
relative button. 

[0090] 19) upper (loWer/left/right)_button_number: 
This is a ?eld to designate a button_number ?eld of a 
button selected by a UOP using a move_up (doWn/left/ 
right)_selected_button ?eld When the button is selected 
by moving an arroW in a up/doWn/left/right direction. 

[0091] 20) page_change_start_object_id_normal (se 
lected): This is a ?eld to designate an ID object_id of a 
?rst button object to display a button of normal (select 
ed)_state having a transition effect When a menu page is 
displayed on the screen at the ?rst time or transited to 
another menu page. 

[0092] 21) page_change_end_object_id_normal (se 
lected): This is a ?eld to designate an ID object_id of a 
last button object to display a button of normal (select 
ed)_state having a transition effect When a menu page is 
displayed on the screen at the ?rst time or transited to 
another menu page. 

[0093] 22) start_object_id_normal (selected): This is a 
?eld to designate an ID obj ect_id of a ?rst button object, 
Which should be displayed on the screen after displaying 
of a button object designated by the page_change_end_ 
object_id_normal (selected) ?eld is ?nished. 

[0094] 23) end_object_id_normal (selected): This is a 
?eld to designate an ID object_id of a last button object 
to display the button of the normal (selected)_state on 
the screen. 

[0095] 24) repeat_normal (selected)_?ag: This is a ?eld 
to designate Whether to continuously repeat an anima 
tion of the normal (selected)_state. If a value of the 
start_object_id_normal (selected) ?eld is equal to a 
value of the end_object_id_normal (selected) ?eld, the 
repeat_normal (selected)_?ag ?eld has a value of 
“0x00.” 

[0096] 25) start_object_id_activated: This is a ?eld to 
designate an ID object_id of a ?rst button object to 
display the button of the actioned_state on the screen. 

[0097] 26) end_object_id_activated: This is a ?eld to 
designate an ID object_id of a last button object to dis 
play the button of the actioned_state on the screen. 

[0098] 27) number_of_button_command: This is a ?eld 
to indicate the number of commands related to a relative 
button. If a value of the number_of_button_command 
?eld is set to 0, the button is used as only a simple 
graphic image Without a command. 
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[0099] 28) button_command[cmd_id]: This is a ?eld to 
store one navigation command corresponding to one 
button. If a button is selected by the user, a correspond 
ing navigation command is activated. 

[0100] As is described above, according to the example of 
the ICS 300 according to an embodiment of the present inven 
tion, When a speci?c menu page is displayed on the screen, 

[0101] l) ?elds 614 to give a screen transition effect of 
each button included in the menu page and 

[0102] 2) ?elds 616 to give an animation effect of each 
button after the screen transition effect are designated. 

[0103] Therefore, a manufacturer should produce a plural 
ity of button objects to display desired screen transition 
effects and a plurality of button objects for animation effects 
of buttons, Which should be continuously displayed on a page 
after the screen transition effects. As a result of these meth 
ods, the manufacturer may provide screen transition effects of 
various methods. 
[0104] Basically, in order to provide more dynamic screen 
transition in button units, Whether the number of button 
objects included betWeen the page_change_start_object_id_ 
normal (selected) ?eld and the page_change_end_object_id_ 
normal (selected) ?eld for each button is not the same does 
not matter. HoWever, in a case Where the same transition 
effect such as a fade-in/ out effect is applied to an entire page, 
in order to provide a smooth screen transition effect, all but 
tons included in the page, in an embodiment of the invention, 
have the same number of button objects included betWeen the 
page_change_start_obj ect_id_normal (selected) ?eld and the 
page_change_end_obj ect_id_normal (selected) ?eld. In a 
case Where the screen transition effect is unnecessary, values 
of the tWo ?elds are, in an embodiment of the invention, equal 
to the value of the start_object_id_normal (selected) ?eld. 
[0105] An example in Which the ?elds 614 to give a screen 
transition effect for each button included in the menu page 
and the ?elds 616 to give an animation effect for each button 
after the screen transition effect are used Will be described in 
detail. That is, an example in Which the manufacturer pro 
duces a plurality of screen transition button objects and 
applies a screen transition effect betWeen different pages Will 
be described. Where tWo pages having the same value of the 
composition_number ?eld are included in an ICS, a ?rst 
menu page in Which page_id:l is shoWn in FIG. 8, and a 
second page in Which page_id:2 is shoWn in FIG. 9. 
[0106] FIG. 8 illustrates an example in Which an animation 
effect is applied to button objects in the same menu page 
according to an embodiment of the present invention. 
[0107] Referring to FIG. 8, one button having button_num 
ber:l is displayed in the ?rst menu page. For the animation 
effect, the button includes ?ve different button objects in 
Which object_id:l through 5. Each button object is changed 
and displayed according to a frame rate designated in the 
animation_frame_rate_code ?eld of each button object. 
Accordingly, the button animation effect may be realiZed. 
[0108] FIG. 9 illustrates an example of a screen transition 
effect betWeen different menus using a plurality of screen 
transition objects according to another embodiment of the 
present invention. 
[0109] Referring to FIG. 9, the second menu page in Which 
page_id:2 is shoWn. For example, the user may change the 
?rst menu page in Which page_id:l to the second menu page 
in Which page_id:2 by activating a button in Which button_ 
numbeFl of the ?rst menu page. Here, an effect of shoWing 
buttons in Which button_number:l, 2, and 3 included in the 
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second menu page in Which page_id:2 one by one from the 
left to the right and from the top to the doWn as indicated by 
an arroW 902 Will be described. In order to provide the screen 
transition effect, a plurality of button objects are displayed 
according to values of the page_change_start_obj ect_id_nor 
mal (selected) ?eld and the page_change_end_object_id_ 
normal (selected) ?eld. In detail, in the present embodiment, 
in a case of the button in Which button_number:l , since there 
is no difference in the sense of sight from the button included 
in the ?rst menu page in Which page_id:l, a button object for 
the screen transition effect is not additionally included. 
[0110] Therefore, the values of the page_change_start_ob 
ject_id_normal (selected) ?eld and the page_change_end_ 
obj ect_id_normal (selected) ?eld designate the same obj ect_ 
idIl as a value of the start_obj ect_id_normal (selected) ?eld. 
Accordingly, if the ?rst menu page is transited to the second 
menu page, the basic animation effect is repeatedly displayed 
as described in FIG. 8. Here, commands included in the 
button may be changed according to a manufacturer’s pur 
pose. 
[0111] In a case of buttons in Which button_number:2 and 
3, in order to provide the screen transition effect, the buttons 
include a plurality of button objects in Which object_id:6 
through 9 and obj ect_id:l 5 through 22, respectively. Accord 
ingly, the screen transition effect as indicated by the arroW 
902 is displayed. For each of the buttons in Which button_ 
number:2 and 3, after displaying a button object correspond 
ing to the page_change_end_obj ect_id_normal (selected) 
?eld of each button, a plurality of button objects for an ani 
mation effect existing betWeen a button object indicated by 
the start_object_id_normal (selected) ?eld and a button 
object indicated by the end_object_id_normal (selected) ?eld 
are repeatedly displayed on the screen. Accordingly, the ani 
mation effect may be represented along With the screen tran 
sition effect. 
[0112] FIG. 10 illustrates an example of the ICS to apply a 
screen transition effect in page units according to another 
embodiment of the present invention. 
[0113] Referring to FIG. 10, unlike the methods of per 
forming screen transitions in button units as shoWn in FIGS. 
8 and 9, a method of applying a screen transition effect for 
each button group de?ned in a speci?c page or applying a 
screen transition effect in page units is illustrated. 

[0114] In order to perform screen transitions in page units, 
the page_change_start_obj ect_id_normal (selected) ?eld and 
the page_change_end_object_id_normal (selected) ?eld 
used to give the screen transition effect in button units in the 
example of the syntax structure of the ICS 300 shoWn in FIG. 
6 may be removed, and a ?eld to apply the screen transition 
effect to an entire menu page may be added. 

[0115] Referring to FIG. 10, an example of adding a tran 
sition_effect ?eld 802 in a page structure in order to apply the 
screen transition effect in page units is illustrated. That is, a 
predetermined screen transition effect may be represented by, 
after predetermined screen transition effects that may be sup 
ported by all reproducing apparatuses are pre-de?ned, allo 
cating attribute values to the pre-de?ned screen transition 
effects and designating an attribute value of a screen transi 
tion effect desired by the manufacturer to the transition_effect 
?eld 802. 
[0116] FIG. 11 illustrates the screen transition effect in 
page units shoWn in FIG. 10 on a time axis. 

[0117] Referring to FIG. 11, the shoWn time axis of an 
interactive graphic stream is equal to a time axis of a video 
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stream. In a PBS packet data including an ICS as described in 
FIGS. 8 and 9, interactive graphic stream data, such as an ICS, 
a PDS, and an ODS is decoded to ?t a decoding time stamp 
(DTS), Which is decoding time information included in the 
PES packet data during reproduction of video. After the 
decoding is ?nished, a page designated by a default_selected_ 
page_id ?eld is displayed on the screen at a PTS, Which is 
presentation time information. In response to a navigation 
command of a speci?c button included in the displayed menu 
page, a screen transition betWeen pages is performed. Also, 
since a valid interactive display duration is ?nished at the time 
designated by a composition_time_out_pts ?eld, the menu 
page is not displayed on the screen any more. 

[0118] As is described above, in a plurality of menu pages 
included in one ICS, transitions betWeen menu pages may be 
smoothly performed in response to navigation commands 
allocated to speci?c buttons of the menu pages in a valid 
interactive display duration by de?ning a beginning time 
(PTS) and an ending time (composition_time_out_pts) of an 
entire interactive display duration. 
[0119] FIG. 12 is an example ofan ICS including an opera 
tion of designating a time point at Which a menu page disap 
pears from a screen When a user operation does not take place 
during a predetermined duration according to another 
embodiment of the present invention. 
[0120] Referring to FIG. 12, the ICS of this embodiment 
may be used as a pop-up menu during reproduction of a 
movie. In this case, if a menu displayed on the screen is 
continuously displayed until a display ending time designated 
by a composition_time_out_pts ?eld as described in FIG. 11, 
a user may feel inconvenient When the user Watches multi 
media video such as high quality movie. Therefore, as shoWn 
in FIG. 12, a ?eld to designate a currently displayed menu 
page to disappear When a predetermined time elapses may be 
added. 
[0121] In the present embodiment, a page_disappear_du 
ration ?eld 1202 is de?ned. That is, the ?eld to designate hoW 
long to Wait before a current menu page disappears When a 
UOP does not take place after the current menu page is 
displayed on the screen is added. In other Words, if a manu 
facturer designates a certain time value to the ?eld, a current 
menu page is not displayed When the time designated to the 
?eld elapses in a state Where a UOP does not take place after 
the current menu page is displayed. Here, data included in the 
displayed menu page does not disappear, hoWever, the data is 
just not displayed on the screen. 

[0122] As is described above, in a case Where a plurality of 
menu pages are included in an ICS, in order to transit to 
another menu page, one of the buttons included in a previous 
menu page should have a navigation command to transit to 
another menu page. That is, the navigation command Will be 
a command to replace a page_id value of a currently dis 
played menu page With a page_id value of a neW menu page 
to be transited. A reproducing apparatus, according to an 
embodiment of the present invention, displays the neW menu 
page on the screen on the basis of the replaced page_id value. 
Therefore, the reproducing apparatus of this embodiment 
includes menu page information in a system register to store 
reproduction information of a currently reproducing storage 
medium. A page transition effect may be realiZed by the 
navigation command setting a value of the system register 
storing menu page information therein. 
[0123] A page transition process Will noW be described in 
detail. 
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[0124] FIG. 13 is an example of a status register included in 
a reproducing apparatus according to an embodiment of the 
present invention. 
[0125] Referring to FIG. 13, an example of a system regis 
ter (player status register: PSR) of the reproducing apparatus 
to support a plurality of menu pages in the same ICS is 
illustrated. A PSR11 1302 stores page_id information of a 
currently reproducing menu page in a speci?c ICS of an 
interactive graphic stream. A page transition may be per 
formed by one of buttons included in the ICS re-establishing 
the PSR11 1302 using a navigation command. 
[0126] FIG. 14 illustrates a page selection model When an 
interactive graphic stream is processed. 
[0127] Referring to FIG. 14, a process required to display a 
proper page in an ICS When the reproducing apparatus pro 
cesses the interactive graphic stream is illustrated. TWo gen 
eral statuses 1406 and 1412, each represented as an elliptic 
shape, and three temporary statuses 1404, 1410, and 1416, 
each represented as a rectangular shape, are shoWn. The tWo 
general statuses indicate an invalid status 1406 and a valid 
status 1412. The valid status 1412 indicates a state of repro 
ducing a valid epoch of a current interactive graphic stream. 
The invalid status 1412 indicates a reproduction stop state or 
a state in Which a valid interactive graphic stream does not 
exist even if the status is in the reproducing state. A general 
status as described above maintains a current state unless a 

transition to another status is generated. 
[0128] A transition, such as a reference number 1402, 1408, 
1414, or 1418, is generated by a reproducing state change, a 
UOP, or a navigation command. If the transition is generated, 
a processing procedure, such as a reference number 1404, 
1410, or 1416, proceeds in order to obtain a proper interactive 
graphic stream and page information. The four transitions are 
disc inserting 1402, going to the valid status 1408, page 
transiting 1414, and going to the invalid status 1418. 
[0129] Each transition process Will noW be described in 
detail. 
[0130] FIG. 15 illustrates the initialiZing procedure 1404 
shoWn in FIG. 14. Referring to FIGS. 14, 13, and 15, When a 
storage medium is inserted in the reproducing apparatus, the 
reproducing apparatus moves to the initialiZing status 1404, 
Which is a temporary status, in order to obtain a proper inter 
active graphic stream and page information. In the initialiZing 
status 1404, a procedure of setting the PSR is performed as 
shoWn in FIG. 15. That is, an initial value 0 is set to the PSR11 
storing a page_id value of a menu page to be ?rst displayed. 
The reproducing apparatus moves to the invalid status 1406 
after the initialiZing procedure 1404. 
[0131] FIG. 16 illustrates the processing procedure 1410 
due to a reproducing state change shoWn in FIG. 14. 
[0132] Referring to FIG. 16, the invalid status 1406 is con 
tinuously maintained until a valid epoch of an interactive 
graphic stream begins, and if a transition of beginning to 
reproduce the valid epoch of the interactive graphic stream is 
generated such as the reference number 1408, the reproduc 
ing apparatus moves to the reproducing state change status 
1410. In the reproducing state change status 1410, the pro 
cessing procedure shoWn in FIG. 16 is performed. That is, a 
default_selected_page_id value is read from an ICS in opera 
tion 1602, and if the value is a valid page_id value, the value 
is set to the PSR11 in operation 1606, and if the value is 
invalid, Whether a current PSR11 value is a valid page_id 
value is checked. Based on the result of the checking, if the 
current PSR11 is already set to a valid page_id value, the 




