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TITLE OF THE INVENTION 

A SYSTEM STREAM REPRODUCTION CONTROL INFORMATION 

EDITING APPARA'l'tJS, EDITING METHOD, ANO A RECOROING-MEDIOM ON 

WHICH 'l'HE EDITING ME'rHOD IS RECORDED 

BACKGROUND or THE INVENTION 

1.rield of the Inyention 

The present invention relates to a system stream 

reproduction control information editing appara~us that 

edits system stream reproduction control info:r:mation which 

controls the reproduction order of a muitimedia optical disc 

. onto which system streams composed of video information, 

audio information, and subpicture information are recorded. 

2.Qescriptipp gf the R.elated Art 

In recent years, there has been a great increase in 

the use of optical discs, such as laser discs or video CDs, 

as optical recordinq media that record multimedia data such 

as video and audio. 

Of these, video CDs have a memory capacity of about 

600M bytes using a ~ecordinq medium that was originally 

developed for recording digital audio, but which has a1~o 

come to be used for recording video data thanks to the 

introduction of a video compression technique with a hiqh 

compression rate called MPEG <Moving Picture Experts Group} . 

As a result, it has become possible to record movie 
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titles that were previously recorded on laser discs onto 

video cos. 
As a result or recent research and development, DVDs 

(Digital Video Discs} that have a vastly improved storage 

capacity have also appeared on the market. DVDs have a 

storage capacity of around 4.7GB and, compared with video 

CDs, can record video images with vastly improved image 

quality (due to the increase in data used per unit playback 

time) and can greatly 1m.prove the maxim.um playback time. 

More specitically, while the maxim.um playback time of a 

video CD is 7( minutes, a playback time of two hours or more 

is possible with a DVD. 

In this way, DVD is well suited for use as a recordinq 

medium for movies which, due to their long playback time and 

high ir.iage quality, cannot be recorded on video cos. 

For movie titles, it is common for several versions of 

the same movie to exist, due to classifications based on ehe 

content of the movie. As examples, lanquaqe classifications 

can lead to the production o~ an Eng1ish version, a Japanese 

version and a Fxench version, ~ating classifications can 

lead to the production ot an adult version and general 

release version, and other classifications can lead to the 

production ot an uncut version and a cut version, or the 

production of a qeneral release version al'l.d a television 

broadcast version. 

For a movie title classified in this way, not all of 
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the system streams ot video information, audio information 

and sub-picture infoonation for the adult version will 

differ from those composing the general release version. 

The adult version can be composed by linking system streams 

that are common to the general release version and the adult 

version to system streams that are exclusive to the adu1t 

version. Similarly, the general release version can be 

composed by linking system. streams common to general release 

version and the aduit version to system streams that axe 

exclusive to the general release ve:csion. To do so, system 

st~eam reproduction control information is produced to 

deterlt'ine the reproduction orde~ of system streams in each 

version. 

As one example, when the dif£erent versions are na.~ely 

an English version, a Japanese version, and a French 

version, menus in the respective languages for display to 

the viewer of the mul~imeaia optical disc are provided, in 

addition to the system stream reproduction control 

information for the diffe~ent versions of the movie. In 

such a case, the menus that are produced for each lanquaqe 

are called menu lar.g-~age units, with the multimedia optical 

dise p:oducer qeneratinq scripts for the system st~eam 

reproduction control information that decides the 

reproduction order of system streams for the menus generated 

for each menu languaqe unit. 

Figs. l through 4 show examples cf the scripts in the 
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system stream reproduction control information tor the menus 

of a movie title !or which three versions (English, F~ench, 

and Japanese) are provided as the different language 

versions. 

With a conventional video CD, it is not possible to 

record movie titles that provide mu1ti-langua9e support on a 

single disc due to the limited storage capacity. As a 

result, it has not been necessary to generate the 

complicated system stream reproduction control information 

desc~ibed above. 

The script for the reproduction cqntrol infocnation 

will be described in more detail in the embodiments section 

of this specification, though it should be noted here that 

it is necessary tor the producer of a multimedia optical 

disc to produce all of such scripts one by one. There are 

also restrictions within DVD standards which mean that 

ce~tain kinds of script canno~ ~e recorded on a DVD. As one 

example, the number of video title set menus "3" of 

"VTSM_LO_NS3" on line 3 of Fig. l can be set up to nl39", 

with it not being possible to record a number of language 

versions that exceeds this number. There are also cases 

where afte~ specifying the la..~guaqe types, menus in other 

languages are generated. Accordingly, the generation of 

scripts in order with consideration to the various 

re~trictions is an extremely complex and time-consuming task 

for multi.media optical disc· producers. Also, should the 
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producer mi~takenly neglect the restzictions when generating 

scripts and produce the unsuitabie system stream 

reproduction control inf ol:m&tion, a large amount of time and 

errort Will be needed to correct the generated scripts. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 

system atream reproduction control information editing 

apparatus that can quickly and easily generate scripts for 

system stream reproduction contro1 information that decides 

the reproduction route of system streams that are recorded 

on a multimedia optical disc and that include image 

information, the syste..~ stream reproduction cont~ol 

infonna.tion editing apparatus visually displaying the linked 

state of system s~reams to the edito% and preventing the 

use~ from making logical errors or violating the 

restrictions of OVD-.VIDEO standard. 

The stated ocject can be achieved by a system stream. 

reproduction control info:r:mation editing apparatus for 

editing system stream reproduction control information that 

includes a reproduction route for sy$tem strea.~s that are 

recorded on a multimedia optical disc and contain image 

information, the reproduction route including a selective 

reproduction period during which one o! a plurality o! 

system streams is selected for reproduction, the system 
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et•eam reproduction contzol information editing apparatus 

including: a template information storage unit tor storing a 

template used for qenerating the system stream reproduction 

control information, the template beinq composed of 

predetermined scripts and at least one parameter, one of the 

scripts defining a reproduction route construction of the 

selective reproduction period, and one of the parameters 

indicating a number of system streams that can be 

selectively reproduced durinq tlle selective reproduction 

period; a display unit for displaying a plurality of windows 

for editing th·e system stream reproduction control 

information; an operation receiving unit for receiving an 

operation made by an editor in the windows displayed by the 

display unit; and an editinq control unit fo~ editing the 

system stream reproduction control information by setting 

the parameters in the template stored in the template 

information storage unit based on the operation received by 

the operation ~eceivinq unit. 

With the stated construction, the editor can look at 

the windows displayed on the display unit that form the GUI 

(Graphic User Interface) for editing the system stream 

reproduction control information, and make editing 

operations fo~ the system stream reproduction control 

information via· the operation receiving unit, such as by 

.making mouse operations in the displayed windows. Based on 

these operations, the edi~ing control unit edits the system 

r 



7 

stream. reproduction control intormation ~Y setting the 

appropriate parameters in the template for ger.erating system 

stream reproduction control information stored in the 

~emplate info:cmation storing unit, U$ing character strings 

that express data for DVD-VIDEO standard. In this way, the 

system stream reproduction control information is edited. 

As a result, a large reduction in the time required by 

the editor to edit the system stream reproduction control 

information can be achieved, thereby .L--nprovin9 the 

efficiency with which the task can be performed. 

Here, the editing control unit may include: a window 

infcrmation storage unit for storing window information that 

includes a di$play content of each ct the plurality of 

windows displayed by the display ur.i~; a display control 

unit for reading the window infonnatior. from the window 

information storage unit and having a window displayed by 

the display unit in accordance with the read window 

information; an operation inte~preting unit for interpreting 

the operation received by the operation receivinq unit and 

instructing the aisplay control unit to have a window 

displayed in accordance with an interpreting of the received 

operation; an editing information $torage unit for storing 

information that is necessary for editing the system stream 

reproduction control intormation. in accordance with the 

interpreting of the operation; and a reproduction con~rol 

information editing unit for reading the information stored 
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in the ed~ting information s~oraqe unit and editing the 

system stream reproduction control information by setting 

the parameters in the template stored in the template 

information storage unit. 

With the stated construction, the operation 

interpreting unit makes sure that the appropriate window is 

displayed atter an editor's operation has been received, and 

the information (used as the key) which is necessary for 

editing o~ the system s~ream. reproduction control 

information is stored in accordance with the received 

operations. The reproduction cont:ol information editinq 

unit uses the key information to set the parameters in the 

template and so edit the system stream. reproduction control 

information. As a result, the editor i~ freed from the 

complicated task of editing the system stream reproduction 

control intocna.tion. 

Here, the operation interpretinq unit may include a 

first window display indicating unit for instructing the 

display control unit to display a first window for inputting 

a number of system streams that can be selectively 

reproduced during the selective reproduction period, the 

operation receiving unit may include a number ot system 

streams receiving unit for receiving an input of the number 

of system streams that can be selectively reproduced durinq 

the selective reproduction period made via the !irst window 

displayed on the display unit, and the editing information 
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storage unit may store the numl:>er of system streams that can 

be selectively reproduced during the selective ~eproduction 

period in accordance with an interpreting by the operation 

interpreti·ng unit. 

Here, the window information storage unit may store 

icon information for icon~ that a~e to be displayed in a 

window as a pa~t of the window information, the icons 

corresponding to system streams, the operation interpreting 

unit may further include a second window display indicating 

unit which, when the number of system streams receiving unit 

has received the input of the number of system streams that 

can be selectively reproduced du~ing the selective 

reproduction period, instructs the display control unit to 

display a second window that has an editing area for editing 

the ~ep~oduction route of the system streams, the second 

window displaying the icons that correspond to the system. 

streams to display a part of the reproduction route being 

edited by the editor, the operation receiving unit may 

further include a reproduction route ~eceiving unit for 

~eceivinq a draq operation that moves a moved icon to a 

predetermined position in the editing area of ~he second 

window displayed by the di$play unit, and the operation 

interpreting unit may further include: a system stream 

linking unit for linking the system streams in accorda~ce 

with a position of the moved icon a!ter the cl.rag operation 

is received by the reproduction route receiving unit, 



10 

wherein a linking of system 3treams equates to 9ene~ation ot 

linking information for system streams, the linking 

information forms the reproduction route, and the editing 

tnto:cnation storage unit stores the linking information'that 

results from the linkinq of system streams rela~ed to icon 

positions of icons corresponding to the linked system 

streams; and a reproduction route display indicating unit 

for in3tructing the display contrcl unit to display the 

icons in the editin9 area linked ~ogether to v~sually 

represent the reproduction route of the system streams 

linked by the ·system stream linking unit, wherein the 

display control unit displays the icons in the editing area 

linked together. 

With the stated construction, the icons corresponding 

to the system streams are disp1ayed linked together in the 

editing area of the windows. so that the editor can see at a 

glance bow the system st~eams a~e presently linked together. 

As a result, the edited system stream reproduction control 

into%?nation can be visually confirmed by the editor. 

Here, the operation receiving unit may further include 

an editing operation receivinq unit for ~eceiving an editing 

indication fo~ the system stream reproduction control 

information, and the reproduction control information 

editing unit may read the template stored ir..·the template 

information storage unit and edit the system stream 

reproduction control information by setting the parameters 
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in the read template, in accoxdance with the number ot 

system stre~,s and the reproduction route stored 

corresponding to icon positions stored in the editing 

information storage unit. 

With the stated construction, the editor is freed from 

the complicated task o~ editing the $yatem stream 

reproduction control information, and a fixed part of the 

system stream reproduction control infocnation is generated 

uaing the scripts in the stored template without amendmen~, 

so that simple errors in tbe editing operation can be 

avoided. 

Here, the operation interpreting unit may further 

include: a third window display indicating unit for 

instructing the dispiay control unit to display a third 

window that shows a list of edited objects when an operation 

received by the operation receivinq unit is an indication to 

start editing, each edited object being a system stream that 

is $electively reproduced and is one of {a) a menu language 

unit tor a languaqe used in a ·menu and (b} one angle out of 

a multiangle, whe~ein the operation receiving unit fu~ther 

includes an edited object receiving unit tor reeeivinq an 

operation that selects one of the edited objects from tne 

menu items displayed in the third window displayed by the 

display unit, and wherein when the editing object receiving 

unit has received a selection of a multiangle as the edited 

object, and the operation interpreting unit judqes that a 
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display position of the moved icon after the drag operation 

is within an area including the multiangle, the system 

stream linking unit judges that the system stream 

corresponding to the moved icon is included ir. the selective 

reproduction period and links the system strea.~ as one 

system stream in the selective reproduction period, while 

when the operation inte::preting unit judges that the display 

position cf the moved icon after the drag operation is not 

within an area including the mu1tiangle, che system stream 

linking unit judges that the system st~eam corresponding to 

the moved icon is not included in the selective reproduction 

pe~iod and links the system stream as a separate system 

stream, with the editing information storage unit storinq 

information showing whethe~ each system stream is included 

in the selective reproduction period or is a separate system 

stream. 

With the stated construction, the system streams for 

image information and the like stored on the multimedia 

optical disc can be used ir. reproduction routes tha~ have 

speciai angle blocks, with the editor being able to edit the 

syste.:.~ stream reproduction control information including 

control information used when the multimedia optical disc is 

reproduced. 

Here, the operation interpreting unit may further 

includes: a thir~ window display indicatinq unit tor 

instructing the display control unit to display a third 
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window that shows a li5t of edited objects when an operation 

received by the operation receiving unit is an indication to 

start editing, each edited object being a system stream that 

is selectively reproduced and is one ot (a} a menu language 

unit for a language used in a menu and (b) one anqle out of 

a multianqle, wherein the operation receiving unit further 

includes an edited object receiving unit for receiving an 

operation that selects one of the edited objects from the 

menu items displayed in the third window displayed by the 

display unit, wherein when the edited object receiving unit 

has received a selection of a menu language unit as an 

edited unit, the number of system streams receiving unit 

receives a language code of a language used in a menu atte~ 

receiving the number of system streams that ca...~ be 

selectively reproduced during the selective reproduction 

period and the editing information storage unit stores the 

received language code in accordance with an interpreting by 

the operation interpreting unit, wherein the parameters in 

the template also include a parameter that indicates a 

language code, and wherein the system stream ~eproduction 

control infor.nation editing unit edits the system stream 

reproduction control information by setting the parameter 

that indicates the language code using the language code 

stored by the editing information storage unit. 

With the stated construction, ~ystem stream 

reproduction control in~ormation that includes a 
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reproduction route fer a menu languaqe unit can be edited. 

Here, the editing cont~ol unit may further include: a 

reproduction route j udginq unit for jud9·inq whether a 

linking ot a system stream accorelin9 to the drag operation 

for an icon received by the ~eproduction route receiving 

unit causes a nmnber of system streams in the selective 

reproduction period to exceed the number of system streams 

that can be selectively reproduced during the selective 

reproduction period; and a reproduction route 1inking 

prohibiting unit for pz:ohibitinq a linking of .the system 

stream by the ·system stream linking unit, when a judqem.ent 

by the reproduction route judging unit is positive. 

With the stated construction, the linking of system 

streams is prohibited by the reproduction route linking 

prohibiting unit when the editor attempts to link a number 

of system streams in a selective reproduction period that 

exceed$ a previously set number. As a result, 1oqical 

errors in the system stream reproduction control inf onnation 

can be prevented. 

The sta~ea object can aiso be achieved by a system 

stream reproduction control information editing method for 

editing system stream reproduction control information that 

includes a reproduction route for system streams that are 

recorded on a multimedia optical disc and contain image 

info~.ro.ation, the reproduction route including a selective 

reproduc~ion period during which one of a plurality of 
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system st%eams is selected for ~ep~oduction, the system 

st~eam ~eproduction control information editing method 

including: a first window display indicating step tor 

indicating display ot a first window fo~ inputting a number 

of system streams that can be selectively reproduced during 

the selective reproduction period; a first display control 

step for reading window information for the first window 

f%Om a window in:or?l'lation storage unit that stores window 

information including a display content of each ot a 

plurality of windows, and having the first window displayed 

on the display screen; a number of system streams receiving 

step for receiving an input of the number of system streams 

via the first window displayed on the display screen; a 

first editing information storing step for storinq the 

number of system streams received in the number of system 

streams receiving step; a second window display indicating 

. step fox indicating display of a 3econd window when the 

nu:mk>e~ of system streams receiving unit has received the 

input of the number of system streams, the second window 

having an editing area tor editing the reproduction route of 

the sys~em streams, the second window displayinq icons that 

correspond to system streams to display a part of the 

reproduction route being edited by the editor, a second 

display control step for readinq window information for the 

second window from the window information storage unit, the 

window infonnation storage unit also storing icon 
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information !o~ icons that are to be displayed in the second 

window, and for having the second window displayed on the 

display screen; a reproduction route receiving step tor 

~eceiving a drag operation that moves a moved icon to a 

predetermined position in the editing area of the second 

window displayed on the di$play screen1 a system stream 

linking step for linking system streams in accordance with a 

position of the moved icon after the drag operation received 

by the reproduction route receiving step, wherein a linking 

of system streams equates to generation cf linkinq 

information for syst~m streams, and the linking info:cnation 

foJ:mS the reproduction route; a second editing information 

storing step for storing the linking information resulting 

from the linking of syste..~ streams by the system stream 

1inking unit related to icon positions of icons 

corresponding to the system streams; a reproduction route 

display indicating step for indicating a display of the 

icons in the editing area linked together to visually 

~epresent the reproduction route of the system streams 

linked by the system stream linking step; a third display 

control step for having the icons in the editinq area 

displayed linked together to show the linking of the system 

s~reams by the system stream linking step; an editing 

operation receivinq step for receiving an editing operation 

for the system stream reproduction control information; and 

a system strea:n reproduction control information editing 
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~tep for reading a template tor generating system stream 

reproduction control information trom a template information 

storage unit that stores the template and editing the system 

stream reproduction control information in the read template 

by setting pa~ameters in accordance with the number of 

system streams stored in the first editing information 

storing step and the linkinq information stored in the 

second editing information storinq step, the template be~nq 

composed of predetermined scripts and at least one 

parameter, and one of the para.meters indicating a number of 

system streams· that can be selectively reproduced durinq the 

selective reproduction period. 

With the stated method, user operations are received 

and the windows tor forming the GUI are sueeessiveiy 

displayed on the display screen, so that the system stream 

%eproduction control information, that includes a 

%eproduction route construction including a reproduction 

period during which one system st4eam is selectively 

reproduced, can be edited usin9 few editing operaeions, with 

the editor being able to confi:cm the edited result on the 

display screen. 

Here, the following steps may :be perf.o:r.ned between the 

reproduction route receiving step and the system stream 

linking step: a reproduction route judging step for judging 

whether a linking of a system stream. according to the draq 

operation for an icon received by the ~eproduction route 
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receiving step causes a numJ:)er of system streams in the 

selective reproduction period to exceed the number of system 

streams stored in the fi~st editing information storing 

step; and a reproduction route linking prohibitinq step for 

p~ohibiting linking of the system stream in the system 

stream linking step when a judgement by the ~eproduction 

route judging step is positive. 

With the stated method, logical errors in the linkinq 

of ~he system streams can be avoided. 

Here, the tollowinq steps may be pertormed before the 

first window display indicating step: an initial operation 

receiving step for receiving an commence editing operation 

from an editor; a third window display indicating step for 

indicating, when the commence editing operation ha~ been 

~eceived in the initial operation receiving step, a display 

of a third window that displays a list of edited objects, 

the edited objects being sets of at least one system stream 

that are selectively reproduced and each edited object being 

one of (a) a menu lanquaqe unit for one language used in a 

menu, and (b) one angle out of a multiangle; and a third 

window display control step for reading window information 

for the third window from the window information storage 

unit and having the third window displayed on the display 

screen, wherein the number of system streams ~eceived in the 

number of system streams receiving step is a number of 

lanquaqes for a case when the edited objects are menu 
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languaqe unita and i3 a number of angles for a case when the 

edited objects are angles in the multiangle. 

With the stated method, system stream reproduction 

control information for anqle blocks and menu language units 

on a maltimedia optical disc can be easily edited. 

The stated object can also be ach~eved by a computer­

readable recordinq mediwa that is used fer recordinq a 

program that is executed by a system st=eam reproduction 

control information editinq apparatus that edits system 

stream reproduction control information including a 

reproduction route for system streams that are recorded on a 

multimedia optical disc and contain image information, the 

reproduction route includinq a selective reproduction period 

during which one of a plurality of system streams is 

selected for reproduction, the program including the 

following steps: a !l~st window display indicating step tor 

indicating display of a first window for inputting a number 

of system streams that can be seiectively reproduced during 

the $elective rep~oduction period; a first display control 

step for reading window information for the first window 

f~om a w~ndow information storage unit that stores window 

information including a display content of each of a 

plurality of windows, and ha~inq the fi~st window displayed 

on the di5play screen; a number of system streams receiving 

step for receiving an input of the number of system streams 
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via the tiret window displayed on the display screen1 a 

first editing information storing step tor storing the 

number of system streams received in the number of system 

streams receiving stepJ a seconQ window display indicating 

s~ep for indicating display of a second window when the 

number of system streams receiving unit has received the 

input of the number ot system streams, the second wi~dow 

having an editing area for editing the reproduction route of 

the system streams, the second window displaying icon3 that 

correspond to system streams to display a part of the 

reproduction route being edited hy the editor; a second 

display control step for reading window information for the 

second window from ~he window information storage unit, the 

window information storage unit also storinq icon 

information for icons that are to ce displayed in the second 

window, and for havinq the second window displayed on the 

di5play screen; a reproduction route receiving step tor 

receiving a drag operation that moves a moved icon to a 

predetermined position in the editing area of the second 

window displayed on the display screen; a system stream 

linking step for linking 5ystem st~eams in accordance with a 

position of the moved icon after the drag operation received 

by ~he reproduction route receiving step, wherein a linking 

ot system strear~ equates to generation of linking 

info:mation fo:c ~ystem sti:eams, and the linking information 

:foi:ms ~he reproduction route; a second editing information 
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storing step for storing the linking information resulting 

from the linking of system streaJnS by the system stream 

linking unit related to ieon positions of icons 

corresponding to the system streams; a reproduc'tion route 

display indicatinq step for indicating a display of the 

icons in the editing area linked toqe~her to visually 

represent the reprod~ction route of the system streams 

linked by the system stream linking step; a thitd display 

control step for having the icons in the editing area 

displayed linked togethex to show the linking of the system 

streams by the system stream linking step; an editing 

operation receiving step fer receiving an editing operation 

for the system stream reproduction control information; and 

a system stream reproduction control information editing 

step for reading a template for generating system stream 

reproduction control information trom a template information 

storage unit that stores the template and editing the system 

stream reproduction control intonnation in the read template 

by setting parameters in aecordance with the number of 

system streams stored in the first editing information 

storing step and the linking information stored in the 

second editing information storing step, the template being 

composed of predetermined scripts and at least one 

parameter, and one of the paxameters indicating a numbe~ of 

sy3tem streams that ean be selectively reproduced during the 

selective reproduction petiod. 
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Here, the program may further include the tollowinq 

steps to be performed be!ore the tirst window display 

indication step: an initial operation receivin9 step for 

receiving an commence editinq operation from an editor; a 

third window display indicating step for indicatinq, when 

the commence editing operation has been received in the 

initial operation receiving step, a display of a third 

window that displays a list of edited objects, ~he edited 

objects being 3et3 of at least one system stream that are 

selectively reproduced and each edited object being one of 

(a) a .menu lariquaqe unit for one languaqe used in a menu, 

and (b) one angle out of a multiangle; and a ~bird window 

display control step for reading window information for the 

third window from the window information ·storage unit and 

having the third window disp1ayed on the display screen1 

wherein the number ot system streams received in the number 

of system streams receiving step is a number of languages 

for a case when the edited objects are menu language units 

and is a number of angles for a ease when the edited objects 

are angles in the multia~gle. 

With the etated construction, the sam.e effects as the 

present system stream reproduction control information 

editing apparatus can be achieved using a personal computer 

that does not have a function-fer editing system stream 

reproduction control information. 
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saIEF DESCRIPTION OF THE DRAWINGS 

These and other objects, advantages and features of the 

invention will become apparent from the followinq 

description thereof taken in conjunction with the 

accompanying drawinqs which illustrate a specific embodiment 

of the invention. In the drawinqs: 

Figs. 1 through 4 show examples of scripts for system 

stream reproduction control information· for title menus; 

Fig. 5 shows the data format of the recording 

infor.nation recorded on a multimedia optical disc; 

Fig. 6 s·hows the composition of the video file 

management table; 

Fig. 7 shows the composition of the title management 

information.; 

Fiq. S shows the data construction of the title 

internal program chain infonuation table; 

Fig. 9 shows the data construction of the menu internal 

proqram chain information table; 

Fig. 10 shows the data construction of video file data; 

Fig. 11 shows a system stream; 

Fig. 12 shows a representation of multiangle control; 

Fig. 13 shows an example of a :multi-rated title stream 

based on a parental lock; 

Fig. 14 shows the external appearance of t:he system 

stream reproduction cont~ol information editing apparatus of 

.the present invention; 
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Fiq. 15 shows the construction o~ the system stream 

reproduction control information editing apparatus in the 

first embodiment of the present invention; 

Fiq. 16 shows the attributes of the ''Sampl,Oisc" window 

stored in the window information storage unit of the present 

embodiment1 

Fig. 17 shows the attributes of the'icons that are 

displayed in the "SampleDisc" window stored in the window 

information storage unit of the present embodiment; 

Fig. 19 shows a template for the script information for 

the menu langtiaqe units that is stored in the script 

information storage unit of the present embodiment; 

Fig. 19 shows an example of multi-windows displayed by 

the display unit based on control by the display control 

unit in the present elt'lbodiment; 

Fiq. 20 shows an example of the "Variables" window 

displayed by the display unit based on control by the 

display control unit in the present embodiment; 

Fig. 21 shows a property window for setting va:ciables 

for the menu language units in ~he present embodiment; 

Fiq. 22 shows a property window for setting language 

codes in the present embodiment; 

Fig. 23 shows an example of the "Menus" window 

displayed by the display unit based on control by the 

display control un~t in the present embodiment; 

Fig. 24 sho~s a property window tor setting PGC 
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attributes in the p~esent embodiment; 

Fig. 25 shows the video title set attribute table 

stored in th• input data storage unit of the present 

embodiment; 

Fig. 26 shows the attribute table for the menu language 

u..'\its stored in the input data storage unit of the present 

embodiment; 

Fig. 27 shows the PGC attribute table stored in the 

input data storage unit of the present embodiment; 

Fig. 28 is a tlowchart showing the operation in the 

present embodiiuent; 

Fig. 29 is a !lowchart show~ng the detailed operation 

when setting the menu lanquaqe unit generation variables in 

the present embodiment; 

Fiq. 30 is a flowchart showing the detailed operation 

of the reproduction control information editing process in 

the present embodiment; 

Fig. 31 is a flowchart showinq the script generation 

process in :he present embodiment; 

Fig. 32 is a :flowchart $hOwing the details of 53102 

shown in Fig. 31; 

Fig. 33 is a flowchart showinq the details of $3104 

shewn in Fig. 31; 

Fig. 34 is a flowchart showing the details of 53106 

shown in Fig. 31; 

Figs. 35 throuqh 43 show templates of script 
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intorxnation for angle blocka ~tored in the script 

info::mation storage unit of the system stream reproduction 

control information editing apparatus o! ~he second 

emoodiment o! the present invention; 

Fiq. 44 shows an example of the "Variables" window 

displayed by the display unit based on control by the 

display control unit in the present embodiment: 

Fig. 45 shows an exainple of a property window for 

setting variables for angle blocks in the present 

embodiment; 

Fig. 46 ·shows an example of the "Playback Items" window 

for editing the system st~eam reproduction control 

information for angle blocks in the present entbodiment; 

Fig. 47 shows a property window fox settinq the 

attributes of system streams in the present e.."'tlbodiment; 

Fiq. 48 shows the attribute table ot an anqle block 

sto~ed in the input data storage unit of the pre$ent 

embodiment; 

Fiq. 49 shows the attri~ute table for system stream 

icons stored in the input data storage unit of the present 

embodiment; 

Figs. SO tbrouqh 55 show "script infol"mation" outputted 

as the system stream reproduction control information; 

Fig. 56 is a flowchart showing the entire operation of 

the present embodiment; 

Fiq. 57 is a flo~eha:t showir.9 the details of the 
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operation in S5606 shown in Fig. 56; 

rig. 58 is a flowchart showing the details of the 

operation in SS608 shown in Fig. 56; 

Fig. 59 is a flowchart showing the details or ~he 

operation in S5834 shown in Fig. 58; 

Fig. 60 is a flowchart showing the details of the 

operation in S5842 shown in Fig. 58; 

Fiq. 61 i$ a flowchart showing the details of the 

operation in 55854 shown in Fig. 58; 

Fig. 62 is a flowchart snowing the details of the 

operation in s·S610 shown in Fig. 56; 

Fig. 63 shows the content of 56202 shown in ?i9. 62; 

Fig. 64 snows the content of 56204 shown in Fig. 62; 

Fig. 65 is a flowchart showing the details of the 

operation in S6208 shown in Fig. 62; and 

Fig. 66 is a flowchart showinq the details of the 

opetation in 56210 shown in Fig. 62. 

DESCRIPTION OF THE PREFERRED EMSOOIMENT 

The following is an explanation ot the system stream 

reproduction control infonnation editing appa~atus of the 

present invention based on t~o embodiments. Before 

commencing the explanation of the embodiments, the logical 

construction of applications recorded onto multimedia 

optical discs will be described. In this specification, the 

unit for applications is qiven as ·a "title". Wb.en, an 
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application is a movie, for example, each title represents 

one movie, so that a multimedia optical disc that stores 

three titles has three movies recorded on~o it. Here, 

"title" is high-order concept, with a "title set 11 being a 

collection of titles that share the same image information. 

As one example, when there are three versions of the same 

movie, such as a no-cut version, a general release version, 

and a television broadcast version, these versions will 

mainly be composed of the same image intormation and will 

collectively be referred to as one title set. 

The mult.imedia optical disc used in the present 

embodiments is capable of recording a plurality of title 

sets. As one example, a no-cut version and a general 

release version may be recorded for each of three movies A, 

B, and c, so that three tit1e sets that are each composed of 

two titles are recorded on the disc. Each title is composed 

of scenes and reproduction route information for scenes. 

Each scene includes image information and audio information. 

The reproduction route inform.aticn for scenes includes 

reproduction order information that contains branches, with 

sets of rep%oduction route information for continuous 

reproduction with no branches being called a set of "program 

chain infonuation" in the p:resent specification. By linking 

sets of such sets of program chain information, the 

reproduc~ion route information for the entire t.i tle set is 

formed.. 
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The following is a de!cription o! the data format of 

the multimedia optical disc. Here, Figs. 5 to 11 mainly 

show the info%11Lation that is required to achieve the present 

invention, with other information having been omitted. 

Fig. S shows the data construction of the recording 

information that is recorded onto the multimedia optical 

discA The recording information 501 is composed of a disc 

information tile 502 and a plurality of video files 503. 

The disc information tile S02 includes vol·Jme information 

that is information relating to the entire multimedia 

optical disc, in addition to menu infonnation for allowing 

the user to select a title set when reproduction of the 

multimedia optical disc is comm.enced. 

The video files 503 each include a title set. Each 

video file 503 is composed ot video file manaqem.ent 

intoi:mation 504 and video file data 505, with the video file 

data 505 including the image in~ormation, audio infoi:ma.tion,· 

and sub-picture information for all of the scenes that 

compose the title set. 

The video tile management information 504 is composed 

of a video file management table 506, title management 

information 507, a title internal program chain information 

table 508, and a menu internal proqram chain information 

table 509. The video tile ?l\anagement table 506 includes 

header information for the video tile 503. The title 

management information 507 includes information for managing 
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the plurality of titles that compose the title set. The 

title internal program chain information table 508 includes 

information that defines all of the program cha1n 

intonnation in the titles in the title set. The menu 

internal program chain info:mation table 509 includes 

information that defines all of the pro9ram.chain 

information for menus in the title set. lt should be noted 

here that in the elnbodim.ents, sets of progra.~ chain 

information will be ~eferred to as sets of system stream 

rep~oduction control information or as PGCs. 

Fig. 6 shows the construction of the video file 

management table 506. As shown in Fig. 6, the video file 

management table 506 includes a pointer 601 to the title 

mana9ement information 507, a pointer 602 to the title 

internal program chain info:rntation table 508, a pointer 603 

to the menu internal proqram chain information table 509, a 

menu audio attribute table 604, a menu sub-picture att~ibute 

table 605, a title audio attribute table 606, and a title 

sub-picture attribute table 607. 

The menu audio attribute table 604 includes the ntmlDer 

of audio streams used in menus and gives the attributes of 

the audio streams. The menu sub-picture attribute table 605 

includes the number of sub-picture streams used in menus and 

gives the attributes of the sub-picture streams. In the 

Sa..'"t\e way, the title audio attribute table 606 include$ the 

nurnl:>er of audio streams used in titles and gives the 
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attributes ot the audio streams. The title eub-picture 

attribute table 607 includes the number of sub-picture 

streams used in titles and gives the attributes 6f the sub­

picture streams. 

Fiq. 7 shows the composition of the title management 

information 507. The title mana9ement intoi:ma~ion 507 is a 

table of pointers 701 for sea~ching the titles included in 

the video files at high speed. ~ach pointer 701 of title 

search pointe~s includes a PGC number 702, which i! a nu.111.ber 

identifying a set of program chain information, and PG 

numbers 703, which are the numbers of the proqrams that 

compose the program chain, as the information for searching 

the titles. 

Fig. 8 shows the data construction of a title internal 

program chain information table {note that program chain 

into:cnation is also referred to as system stream 

reproduction control infoDDation or fGC) , This titie 

internal program chain information table 508 is composed of 

a plura1ity of entries 801 of program chain information that 

each define a set o! program. chain infoI."mation in a title 

set. Each entry of program chain information 801 is 

composed of a number o:f stored program8 803, a PGC playback 

time 804, direct access information table 805, a number of 

stored cells 806, and a cell reproduction information table 

807. 

Each cell reproduction information table 607 is 
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composed of at least one ent~y of sto~age cell in~ormation 

SOB, with each entry of storage cell intonnation aoe being 

composed of cell attribute information 809, cell playback 

time 810, an offset 811 to the cell data stored in the video 

file data, and a number of logical blocks 812 taken up by 

the cell data. Each entry of cell attribute information 809 

includes a cell block mode 813 and a cell block type 814. 

The cell block mode 813 shows whether the present cell forms 

a multiangle block, and when so, shows the start of the 

block, the end of the ~lock and other information. The cell 

block type 814. includes inforxr.ation showing whether the 

present block is included in a multianqle block. The 

corresponding system stream reproduction control information 

508 has reproduction performed in the order qiven in the 

cell reproduction information table 807. 

Fig. 9 shows the data construction of a menu internal 

prog~am chain information table. Multimedia optical discs 

ean often have different menus for each of a plurality of 

lanquaqes, so that program chain in~oJ:mation 901 for each 

language is reco~ded in the menu internal p~ogram chain 

information ~able 509 as a qroup called a menu language unit 

902. Each set of PGC information 901 has the same content 

as the sets of PGC information 801 in the title internal 

program chain information table shown 508 in Fig. 8. 

Fig. 10 shows the dat:a construction ot the video file 

data 505. As shown in rig. 10, each set of video file data 
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505 is composed ot a plurality of system streams. In the 

present embodiment, these system streams are referred to as 

cells 1001. Each cell 1001 has a 2KB block se~ as one pack, 

and has a construction where video information 1002, audio 

infoanation 1003, sub-picture information 1004, and 

management information (management pack} 1005 are 

interleaved. The video information lOCS is composed of a 

unit called a -Group of Pictu~es (GOP)n that is used when 

compressing and decompressing video data across frames. 

This GOV is the smallest unit for which reproduction can be 

controlled. Management information 1005 is interleaved for 

each GOV unit as a management pack positioned in front of 

the GOP. Each management pack 1005 is composed of search 

information for accessing the corresponding GOP and also 

includes infor.nation called highliqht information that is 

used as menu infonna.tion. It should be noted that the GOP 

unit of the video infocnation 1002 represents an amount or 

data for 12-15 pictures in frame mode, and is composed of a 

seek head 1006, an I-picture 1007, and a plurality of B­

pictures 1008. 

Fig. 11 shows a system stream. The system strea."lt 1101 

is composed of a header 1102 that is management information, 

sets of video data 1104 that are included in a video data 

sequence 1103, and sets of audio data 1106 that are included 

in an audio data seq-~ence 110~, with these different sets of 

data being interleaved together. It should be noted here 
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that while the example of a oy5tem stream shown in rig. 11 

includea both video data and audio data that have been 

interleaved together, system streams may only inelude audio 

data 1106. 

This completes the description of the data format of 

the recording information 501 that is recorded onto a 

multimedia optical disc and is subjected to editing by the 

system stream reproduction control information editino 

apparatuses ot ~he tollowinq emJ:)odiments. The following is 

a description of the ~ltiangle and parental lock features 

that can be provided fo~ such a multi:rnedia optical disc. 

~iq. 12 shows a representation of multiangle control. 

Normally, imaqes in a mul~iangle title are obtained by 

recording images and sound {hereinafter, ~filming"> for the 

subject for the duration of time T. In Fig. 12, iSCl, tSMl, 

tSM2, tSM3, and #SC3 represer.t multiangle scenes that have 

been obtained for the filming unit times Tl, T2, and T3 

where the subject is tilmed at predetermined camera anqles. 

The scenes *SMl, #SM2, and iSM3 are scenes that were each 

shot during the filming unit time T2 from a plurality 

(called respectively "first", "second" and "'third"} of 

different camera angles, and are hereafter referred to a3 

the first, second, and third m.ultiangle scenes. 

In the presant example, a "multiscene" is described as 

bein9 composed of scenes where the subject wa$ 

simultaneously filmed at different angles, a:though the 



35 

scenes composing the multiscene may instead ~e scenes that 

wete filmed at different times from the same angle, or even 

data for forming computer graphics. This is to say, a 

ffmultianqle scene periodw in the present embodiment is a 

multiscene period, and is not restricted to scene data that 

has been obtained from difterent cam.era angles. Ins~ead, 

multiscenes are simply collibinations of scenes with the same 

filmi~q unit time where one of the scenes is selectively 

reproduced. 

Scene tSCl and f SC3 are scenes that have been filmed 

with the same base camera angle during the ~ilming unit 

times Tl and T3, wr...ich is to say the time periods before and 

after the multiangle scene. Hereinafter, scenes filmed at 

this angle wi1l be referred to as "base angle scenes". In 

general, one of the scenes in a multiangle period will be a 

base angle scene. 

The tol1owing is an explanation ot the 

interrelat~onships of the scenes described above for the 

example of a baseball broadcast. Here, the base camera 

angle scenes tSCl and #SCJ scenes that are filmed with a 

ca.."Uera located behind center field focusing on the pitcher, 

bat~er, and catcher. The first multianqle scene tSMl is 

filmed with a camera located behind the back net focusing on 

the pitcher, batter1 and catcher as the first multicamera 

angle. The second multian9le scene iSM2 filmed with a 

camera located behind ee~ter field focusing on the pitcher, 

: 
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batter, and catcher, or in other wordo, at the ba~~ came~a 

angle. This means that the !econd multiangle scene tSM2 is 

the base camera angle scene ISC2 durinq the filminq unit 

time T2. Finally, the third mul~ianqle scene iSMJ is filmed 

with a camera located behind the back net focusing on the 

entire infield as the third multieamera angle. 

The multicamera angle scenes #SMl, iS~..2, and iSM3 each 

relate to the filming unit ti~.e T2, and so have overlapping 

presentation times. This overlapping period is called a 

multiangle period. During a multiangle period, a viewer can 

freely select ·any o! the multianqle scenes #SMl, iSM2, and 

tSM3, and so enjoy what appears as a switching of camera 

angle from the base camera angle to the viewer's desired 

angle. It should be noted here that while in Fig. 12 there 

appears to be a time gap between the base camera angle 

scenes iSCl and iSC3 and each of the multiangle scenes iSMl, 

fSM2, and tsMJ, there is in fact no such gap with the a~rows 

in the fiqure ine~ely being used to indicate the various 

reproduction routes that are possible due to the selection 

of different multiangle scenes. 

It should be noted here that the "multianqle" 

reproduction function described here is a technique for 

dynamically changing the content of a sa.rne title by having 

the user selecting a scene in a multiscene period freely and 

in real time. 

Fiq. 13 shows an e~ample of a multi-rated title stream 
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baaed on a parental lock. 

The following is an explanation ot a "multititle" which 

is a combination of a parental lock ve:sion and a director's 

cut version of a same title. When a title contains scenes, 

such as scenes containing sex or violence, that are aimed at 

an adult audience and are not suitable for minors, the title 

can include system streams ssa, SSb, and sse that are 

common to both versions, in addition to an adult-oriented 

system stream SSc including adult scenes and a minor­

oriented system stream SSd including scenes produced for 

minors. This ·kind of titJ.e stream can be achieved :by 

arranging the adult-oriented system stream SSc and the 

minor-oriented system stream SSd between the shared syste.~ 

streams SSb and SSe as a multiscene sys~em st%eam. 

The tollowing is a description of the relation between 

the system streams qiven in the program chain infoi:mation of 

the title stream de~cribed above and each of the titles. In 

the program chain PGCl tor the adult-oriented title, the 

shared system streams SSa, SSb, the adult-oriented system 

stream ssc, and the shared system $t~eaxn sse a:e given in 

that order. Conve~sely, in the program chain PGC2 for the 

mino~-oriented title, the shared system streams SSa, SSb, 

the :al.nor-oriented system stream SSd, and the shared system 

stream sse are given in that order. 

As described above, a title with an ad~lt-oriented 

content or a title with a minor-oriented content can be 
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reproduced by arranging the aduJ.t-oriented system stream SSC 

and the minor-oriented system stream SSd ir.to a multiscene, 

and, dependinq on the PGC used, having the adult-oriented 

system stream ssc or the minor-o~iented system stream SSd 

rep~oduoed after the shared system streams SSa and SSb and 

befo:e the shared eystem streams SSe. In this way, a method 

called a "parental lock", where one out of a plurali~y of 

tit1es that contain different scenes is selectively 

reproduced out of tund.amentally the same title stream, can 

be achieved by providing a multiscene period ~.a.de up ot a 

plurality of substitute scenes in the title stream, with one 

scene being selected beforehand for reproduction out of each 

multiscene period. 

The name "parental lock" reflects parents' wishes to 

protect their children from material that they consider 

unsuitable for minors, although in terms of the required 

system stream processing, it involves the selection 

beforehand ot one $Cene to be ~eproduced out of each 

multiscene period, and so is a technique where statically 

different title streams are produced. 

Osing the parental lock technique, it is also possible 

to edit the title stream in what is called the "director's 

cut". As one example, when reproducin9 a title such as a 

movie with a long playback time on a passenger airplane, it 

may not be possible to reproduce the enti~e movie within the 

flight time, unlike when the movie is shown at a movie 
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theate~. To avoid such proDlems, the title producer, or in 

other words the "director", will need to select the scenes 

which may be cut from the :movie to shorten the playback 

time. By arranqinq both system streams that include the cut 

scenes and system streams that do not include the cut seenes 

in a multiscene period, the movie ean be reproduced in 

accordance with the di:ector's wishes. This ki~d of editing 

is cal1ed a "directo-r's cut". 

This concludes the explanation of the mu1tiar..gle and 

parental lock functions of a multimedia optical disc, so 

that the system stream reproduction con~rol information 

editinq apparatuses of the eml::ocliments of the present 

inven~ion will now be explained with reference to the 

drawings. 

First E!!1bodL~ent 

Fiq. 14 shows the external appearance of the system 

st~ea.~ reproduction control information editing apparatus 

(hereinafter, simply called "editing apparatusn) of the 

present invention. This editinq apparatus is composed of a 

display 1401, a personal computer 1402, a keyboard 1403, and 

a mouse 140.Q. 

It should be noted here that the editing apparatus of 

the pre$ent invention is realized by software ~hat is 

executed by the personal computer 1402, so that a mult~media 

optical disc producer can perform editing operations using 
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the keyboa=d 1403 and the mouse 1404 while iookinq at a 

display on the display 1401. 

Fiq. 15 shows the construction ot the editing apparatus 

of the first embodiment of the present invention. This 

editinq apparatus generates system stream reproduetion 

control inf onnation, which is a reproduction order fox 

system streams of menu language units, as scripts. The 

present editing apparatus is cO."'ttPOSed of an input operation 

unit 1501, a display unit 1502, a window infonri.ation storage 

unit 1503, a script information storage unit 1504, a control 

unit 1505, a display control unit 1506, an input data 

storage unit 1507, and a reproduction control infer.nation 

generation unit 1508. 

Here, the expression "menu language unit" refers to the 

menus used for one of the languages supported by the disc. 

The use% of the multimedia optical disc player indicates 

their desired language beforehand, so that during 

reproduction, the menus for the desired language are 

selected and displayed out of all of the menus provided on a 

mu1timedia optical disc. 

The input operation unit 1501 can be composed or the 

keyboard 1403 and mouse 1404 shown in Fig. 14, and is used 

to receive operations made by ~he multimedia optical disc 

proaucer. The input operation unit 1501 informs the control 

unit 1505 of the eontent of th~ received operations. It 

should be noted here that the content of the received 



41 

operatione can include the coordinate position at which the 

mouse 1404 was double-clicked, the starting coordinate 

position and ending coordinate position of a drag ope:ation 

· made using the mouse 1404, a click operation made using the 

right button 1405 of the mouse 1404, and character strings 

inputted via the keyboard 1403. 

The display unit 1502 is composed of the display 1401 

shown in Fig. 14 and can be realized by a CRT or a liquid 

crysta1 dispiay. 

The window information storage unit 1503 stores window 

information that includes attributes of a plurality of 

windows that are displayed in the "Auther" window which 

provides a GUI (Graphic Oser Interface) that is displayed on 

the display unit 1502 of the editing apparatus, as well as 

the attributes of icons displayed in the various windows, 

and default character strings to be displayed in the various 

windows. 

Fig. 16 shows the attributes of the "SampleDisc" window 

whi~h is an example window used in the present embodiment. 

The attributes o:r this "SampleDisc" window are given as the 

window display position 1601 and the window display size 

1602. The window display poaition 1601 shows the (x,y) 

coordinates o~ the window where the top left corner of the 

"Author" window is set as (0,0), while the window display 

size 1602 shows the width and height of the window. 

Fiq. 17 shows the attributes of the icons displayed in 
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the "Sampleoiscn windov". The attri~utes ot eaeh icon 

include icon bitmap da~a 1701, a display position 1702, and 

a character string 1703. The display position 1702 shows 

the (x,y) coordinates of the icon with the top left corner 

of the •sampleDisc" window being set as (0,0). The 

character string 1703 of an icon shows the character string 

that is to be displayed to the right of the icon. The 

character string "TitleSets" of the icon displayed at the 

bottom is changeable as a property of the title set. 

The script information storage unit 1504 stores a 

template of script information tor the generation of system 

stream reproduction control information by the reproduction 

control information generation unit 1508, and restrictions 

~or DVD standards. 

Fig. 18 shows the template of script information for 

generating the system stream reproduction control 

information for the menu language units in the present 

e!l'lbodiment. 

In this template o~ script information, the script 

nvideo title set mena proq~am chain information unit table" 

(VTSM_PCCl_UT) 1801 shows the content of the menu program 

chain information table 509 that is shown in Fig. 5. 

In this template, the parameter string "$Xl" 1802 that 

is added by the reproduction control information generation 

unit 1508 (described later) represents the total number of 

menu lan;uage units 902 shown in Fig. 9. The parameter 
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string 8 $X2" 1803 represents the nwuber of a menu language 

units 902. The parametex: string "$X3'' 1804 represents the 

language code of the menu language unit indicated by the 

menu languaqe unit number "$X2" 1803. The parameter string 

"$X4" 1805 represents the total number of sets of PGC 

information 901 that are included in the menu language unit 

indicated by the menu language unit number "$X2" 1803. The 

parameter string n$X5." 1806 represents the number of one set 

ot PGC intorination 901. The script sequence 1807 shows ~he 

category of the PGC information shown by the PGC intormation 

numbe::c "$XS". · The parameter st:i::in9' n$:X6" 1808 shows whether 

the PGC information is a root menu "ROOTM" or a part-of-

ti tle-table menu (PTTM). 

It should ~e noted here that the root menu is a main 

menu, while a part-ot-title-table menu is a chapter menu 

that is selected f~oin the main menu. 

The parameter strinq "$X7" 1809 1s the PGC information 

name attached to the set of PGC information indicated by the 

PGC information number "$XS". 

The restrictions can be information indicating that the 

total number of menu language units $X1~139, for example. 

The restrictions may also indicate th~t the ~o~al number 

't'$X4" of sets of PGC information 901 is equal in each menu 

language unit. 

The control unit 1505 i5 achieved by the CPU of the 

personal computer 1402 with a RAM as its work area. The 
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control unit 1505. control:s the operation of all of the units 

in the editing apparatus. It should oe noted here that the 

control unit 1505 is achieved by ins~allinq a program into 

the personal compute~ 1402, with the construction of this 

program being described later with reference to flowcharts. 

The display control unit 1506 reads the various window 

attributes and icon attribute$ stored in the window 

information storage unit 1503 in accordance with eont~ol by 

the control unit 1505 and has multiple windows, such as the 

"Author" window, displayed on the display unit 1502 to allow 

editing of the system stream reproduction control 

information. 

The following is a description of the various windows 

used in the present embodiment. 

Fig. 19 shows the "Authorn window 1901 displayed by the 

display unit 1502, and the "SampleDisc" window 1902, the 

"TitleDivision" wl.o.dow 1903, the "Variables'' window l904, 

the nAdd Value" window 1905, and the "Playback Items" window 

1906 that are displayed in the "Author" window 1901. 

As one example, each icon 1907 representinq a disc 

information file for the multimedia optical disc and each 

icon 1908 representing a title set can be listed in the 

"Sample.Disc" window 1902. By double-clicking any of these 

icons with the mouse 1404, the produce~ can have the windows 

corresponding to these icons displayed, and can then perform 

the editing of the system stream reproduction con~rol 
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intormation within the di3played windowa. 

The nTitle Division" window 1903 is opened when the 

user double clieks the "Title Division" icon 1909 with the 

mouse 1404, and includes the "Title Set Va:r:iables" icon 

1910, the "Titles" icon 1911, the "Menus" icon 1912, and the 

"Playback Items" icon 1913. 

By double-clicking the mouse 1404 to choose one of the 

icons 1910-1913 in the "Title Division" window 1903, the 

produce~ can open a corresponding window and perform an 

editing operation. 

When the· producer chooses the icon 1910, the 

"Variables" window 1904 is opened. If the pz:oducer then 

clicks the "System" tab 1914 with th.e right .b'\!tton 1405 of 

the mouse 1404, the ttAdd Value" window 1905 is opened within 

the window 2001 shown in Fig. 20, so that the variable, 

which is to say language, of the menu lanquaqe unit can be 

defined. The defined lanquage is inte~preted by the control 

unit 1505 and is stored by the input data sto~age unit 1507. 

Fig. 20 shows the ~tate where the variable of the menu 

language ~'"lit in the "Variables" wind.ow 2001 has been 

defined. It should be noted here that this variable is 

inputted by the producer using the keyboard 1403, so that as 

one example, the "English Menu" 2002 is inputted from the 

"Value Properties" window 2101 shown in Fiq. 21. 

Fig. 22 show3 the "Value Properties" window 2101 for 

setting the language code (such as that usad for "English 
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Menu") that has been defined as the variable. He~e, a 

language code is selected by the producer usinq the right 

button 1405 of the mouse 1404. 

Fig. 23 shows the •Menus• window 2301 for editing the 

system stream reproduction control information for the menu 

languaqe unit. Usinq this "Menus• window 2301, the producer 

defines the reproduction order of the system streams. 

Fig. 24 shows the property window which sets the 

attribute va1ues of the "English_Chapter_Menu" tha~ is a 

menu PGC whose reproduction order was defined using the 

"Menus" window 2301 shown in Fig. 23. The producer uses 

this window 2401 to input in.f!orrnation such as the "Menu 

Type" 2402 and the •playback Time" 2404. 

The input data storage unit 1507 can be composed of 

RAM. When a variable inputted by the producer via the input 

operation unit 1501 or an icon operation has been 

interpreted by the control unit 1505, the result is written 

into the input data storage unit 1507 as input data. 

The input data storage unit 1507 stores an attribute 

table for a video title set, an attribute taole fo~ a menu 

language unit, and an attribute table for a set of PGC 

intonnation. 

Fig. 25 shows the attribute table 2501 for the video 

title set(VTS). In this VTS att:ribute table 2501, the VTS 

name is "TitleDivision•, and the number of menu language 

units (LU} 2502 is "3". 
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Yig. 26 shows the attribute table for menu language 

units. This attribute table 2601 for menu language units 

includes a lanquage code 2603 and a number of sets of PGC 

information 2604 tor eaeh menu language unit (LU) number 

2602. 

Fig. 27 shows the attribute table for sets of PGC 

information. This attribute table 2701 tor sets of PGC 

information shows a menu language unit (LU) number 2703, a 

PGC information numl:ler 2704, a menu identifier (MenuID) 

2705, and a PGC information name 2706 tor each set ot icon 

coordina.tes 21·02. Each set of icon coordinates 2702 shows 

(x,y) coo~dinates where the coordinates of the top-left 

corner of the "Menus" window 2301 are .set at (0,0). 

The :eproduction control info%mation generation unit 

1508 receives instructions f~om the control unit 1505 and 

reads a template of script information stored in the script 

intormation storage unit 1504, before filling in the input 

data stored in the input data storage unit 1507 to complete 

the sc::ripts. 

The following is an explanation of the operation in tne 

present embodiment with reference to the flowcharts in Figs. 

28 through 34. 

First, the producer of the system stream reproduction 

control information for tile menu languaqe units operates the 

input operation unit 1501 to have the "'Author" window 1901 

(see Fig. 19) displayed on the display unit 1502 of the 



48 

ee11ting apparatus, and chooses the "Aut.h.o:r:" icon l915 using 

the mouse 1404. The control unit 1505 waits for 

notification of the content ot the user indication made 

using the input operation unit 1501 (S2802}, and instructs 

the display control unit 1506 to display the "SampleDisc" 

window 1902. In the same way, when a u~er indication of the 

"Title Division" icon 1909 is received, the display control 

unit 1506 has the "Title Division" window 1903 displayed 

(S2804) • 

The editing apparatus sets the generation variable for 

menu language tinits (S2806), performs the reproduction 

control information editing processing (S2808), generates 

the scripts for the system stream reproduction control 

information (S2810), and terminates its processing. 

The :following is an explanation of the detailed 

operation when settinq the generation variable for the mer.u 

language units in S2806. 

First the control unit 1505 performs the initialization 

process for the variable. In detail, the present LU number 

(LUNi is set at "l", and the number or variables (VARNUM) is 

set at "0" CS2902}. 

Next, the control unit 1505 waits ior the producer to 

choose the MTitle Set Variables" icon 1910 in the 

"TitleOivision" window 1903 (S2904), and gi~es the display 

control unit 1506 a display indication for the "Variables" 

window. 
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The display control unit 1506 read~ the window 

information stored in the window information storage unit 

1503 and has the "Variables" window 2001 (see Fig. 20) 

displayed on the display unit 1502 (S2906). It should be 

noted here that the "Variables" wirtdow 2001 displays the 

"Sy=stem" :screen, although when the "Branch" screen 1904 

shown in Fig_. 19 is di~played, the "System" screen can still 

be displayed by indicating the nsystem" taq 1914 usinq the 

mouse 1404. 

After this, the control unit 1505 waits for 

notification o·f a mouse 1404 operation :from the input 

operation unit 1501 {S2908), and judges whether the "OK" 

button 2003 has been clicked (52910). When this is the 

case, the control unit 1505 writes the present LU number 

(LON) into the input data stora~e unit 1507 as the number of 

LUs and completes its processing. When this is not the 

case, the control unit 1505 judges whether "Menu Language" 

has been clicked with the right Dutton 1405 of the mouse 

1404 (S2912). When this is not the case, the processing 

returns to 52908, while when the nMenu Language" has been 

clicked with the right button 1405, the control unit 1505 

in$tructs the display control unit 1506 to display the 

variable operation menu. 

The display control unit 1506 reads the window 

information stored in the window infonnation storage unit 

1503 and has the variable operation window (the "Add Value" 
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window) 1905 displayed. 

The control unit 1505 judges whether notification ot a 

selection of the "Add Value" item 1916 has been received 

from the input operation unit 1501 (92916), and when this is 

the case, writes the variable CLO number) into the LU 

a~tribute table 2601 in the input data storage U&,it 1507 

(S2918) . The control unit 1505 adds "l" to the number of 

variables "VARNUM" lS2920} and instruC"ts the display control 

unit 1506 to display a default variahle character st:inq. 

The display control unit 1506 reads the window 

information fo·r a predeter.nined position ir.. the "Va.riables" 

window 2001 on the display unit 1502, and has the default 

variable character string di~played (S2922), before the 

processing ret~rns to S2908. 

When the judgement in S2916 is negative, the control 

unit 1505 judges whether notification of a selection of the 

"Properties" item 1917 has been received from the input 

operation unit 1501 (52924), and it not, the processing 

returns to S2908, o: ii so, the control unit 1505 gives the 

display control unit 1506 an instruction to display the 

"Properties" window. 

The display control unit 1506 reads the window 

information and has the property window 2101 shown in 

Fiq. 21 displayed on the display unit 1502 {S2926>. 

The control unit 1505 judges whether notification has 

been received from the input operation unit 1501 showing 

I . 
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that the "Language .. ta.b 2102 has been clicked (S2928), and 

if not, the control unit 1505 receives notitication of the 

key input of. a character string from the input operation 

unit 1501. This is to say, the user inputs the character 

st~in~ "Enqlish Menu" into t.he input frame 2103 shown in 

Fig. 21 using the keyboard 1403 (S2930}. 

The control unit 1505 writes the received character 

strinq into the window information storage unit 1503 as the 

varial:lle name corresponding to the present L·o number. The 

display cont:ol unit 1506 then has the character string 

written into tne window information st:oraqe l.mit 1503 

displayed in place of the default variable character st~ing 

in the "Variables" window 2001 (S2932). 

When the judgement in S2928 is positive, the control 

unit 1505 has the display control unit 1506 change the 

display from the property window 2101 shown in Fig. 21 to 

the property wlndow 2201 C:tig. 22) for the "Language" 

screen. 

The producer indicates the scroll bar 2203 in the input 

trame 2202 using the mouse 1404 and selects a language code. 

Fig. 22 snows the case when "English" has been selected 

(S2934). 

The cont~ol unit 1505 writes the selected language code 

as the language code corresponding to the present LU number 

in the LO a~tribute table 2601 in the input data storage 

unit 1507, and then returns to S2908. Ie should be noted 
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here that the language codes are written in as two-character 

symbols that are defined acco~dinq to IS0639, with, as shown 

in Fig. 26, nen" representing English, "fr" representing 

French, and "ja'' representing Japanese. 

The following is an explanation of the details· of the 

reproduction control information editing process of S2SOS. 

First, ·the control unit 1505 waits tor notification 

from the input operation unit 1501 showing that the "Menus" 

icon 1912 in the "Title Division" window 1903 has been 

indicated (S3002J, and when this is the ease, the control 

unit 1505 sets· LUN at the initial val.ue "l" and instructs 

the display control unit 1506 to display the "Menus" window 

2301. 

The dis~lay control unit 1506 has the di~play unit 1502 

display the "Menus" window 2301 {53004). It should be noted 

here that in the present state, only the first line "User 

Hits tMenu• Sutton (Menu Language•?)" is displayed in the 
...... 

ecli~ing area 2302 of the window 2301 shown in Fig. 23. At 

this point, the property window 2401 shown in Fig. 24 is 

also displayed. 

The control unit 1505 waits for notification o~ a mouse 

operation from the input operation unit 1501 {93006), and 

judges whether a received notification indicates a click on 

the "Exit" icon 2304 ($3008} . If so, the control unit 1505 

teJ:minate$ the processing. 

If the judgement in 53006 is negative, the control unit 
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1505 judge5 whether the received indication is for a 

dragging ot the PGC icon 2305 (S3010}. If so, the control 

unit 1505 judges whether the dragged-to position is the 

region 2306 directly below the route icon 2303 (S3012l. 

When the judgement in 93012 is positive, the control 

unit 1505 instructs the display control unit 1506 to add the 

PGC icon 2305 to a position in the display region 2307 of 

the route menu, a..~d writes the coordinate values indicated 

by the display control unit 1506 into the icon coordinates 

column 2702 of the PGC attribute table 2701 in the input 

data storage unit 1507 (S3014} • 

on receiving an indication from the control unit 1505 

to add the PGC iccn 2305, the display control unit 1506 has 

the PGC icon 2305 displayed at the indicated position as 

well as reading the default PGC name from the window 

info.rmation storaqe unit 1503 and displaying it in the 

editing reqion 2302 o! the window 2301 (S3016}. 

Next, the control unit 1505 judges whether the LU 

number LUN exceeds the number of variables VAIUfUM (S3019). 

When so, tbe control unit 1505 instruct5 the display control 

unit 1506 to display the "Error display". 

'?he diaplay control unit 1506 has the 11'.e::i~aqe "Error" 

displayed in the editing area of the window 2301 (S3020), 

and the processinq returns to S3006. By doing so, a settinq 

of a number of set$ o! reproduction control intormation tha~ 

exceeds the number of defined variables can be prevented. 
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A~ one example, when the three sets of menus (English, 

French, and Japanese) have been set as the menu language 

units, if the producer tries to then set reproduction 

control information for Spanish menus, an "Erro~" messaqe 

will be displayed to warn the user. 

When the judge:ment in $3018 is negative, the control 

unit 1505 adds "l" to the number of sets of PGC information 

(X4}, and writes the number of sets of PGC information {X4) 

together wi~h LUN into the LU numl:ler (X2) of the a~trioute 

table for a menu language unit in the input data s~orage 

unit 1507. 

In S3024, the contro1 unit 1505 writes the LON into the 

LU number (X2), writes "1" into the ?GC information nu.Tt\ber 

(X5), and writes "RootM" into the MenuID (X6) cor~espond.ing 

to the icon coordinates written into the PGC info~mation 

table 2701 in the input data storage u."lit 1507, before 

adding "l" to the LON (53026) and returning to S3006. 

When the judgement in S3012 is negative, the control 

unit 1505 judges whether the dragged-to position ot the PGC 

icon 2305 is below the PGC icon 2308 shown in the display 

area 2307 ot the route menu (S3028), and if not, the 

processing returns to S3006. When the draqqed-to position 

of the PGC icon 2305 is below the PGC icon 2308, the control 

unit 1505 instructs the display control unit 1506 to display 

the PGC icon 2309 at a position to the right ot the display 

area 2307 of the route menu, in addition to writing the 
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coordinate posi~ion indicated in the input data storage unit 

1507 into the icon coordinates column 2702 of the PGC 

attributes table 2701 (53030) • 

On receiving inst~uctions f~om the control unit 1505 to 

display ~he PGC icon 2309, the display control unit 1506 has 

the PGC icon 2309 displayed in the editing area 2302 ot the 

"Menus" window 2301 connected by a line to the ~GC icon 

2308, and has ~he default character strinq correspondinq to 

the PGC icon 2309 displayed to the right or the.PGC icon 

2309. It should be noted here that the corresponding 

default character string in read from the window info~mation 

storaqe unit 1503 (S3032}. 

Next1 the control unit 1505 adds "lff to the number ot 

sets of PGC information X4 and overwrites the nUJaber of sets 

of PGC information (X4) into the LUN of the LU number (X2) 

in the menu language unit attribute table 2601 in the input 

data s~orage unit 1507_ (53034). In $3030, the control unit 

1505 writes the LON into the LU number (X2) and "2" into the 

PGC information number (XS) corresponding to the icon 

coordinates wri~ten in the PGC attxibute table 2701 given in 

the input data storage UI"..it 1507 (S3036), and the processing 

returns to S3006. 

When the judgement in S3010 is negative, the control 

unit 1505 judqes whether there has been notification from 

the input operation u..~it 1501 indicatinq a click inside the 

property window 2401 (S3038J, and if not, the processing 
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returns to 53006. When there has been a click inside the 

property window 2401, the control unit 1505 judges whether 

the PGC information name 2403 has been clicked (S3C40) • It 

so, a character string is received as a key input by the 

input operation unit 1501 (S3042}. 

The control unit 1505 infozms the display control unit 

1506 of the character st~ing received frcm the input 

operation unit 1501 and has the display of the PGC 

info.:cmation updated. As one example, when the character 
. . . 

string "English_Chapter_Menu" has been inputted, this 

character string "Enqlish_Chapte:r_Menu" is displayed to the 

right of che PGC icon 2309 in place of the character string 

"Menu_PGC" that had been displayed as the default ($3044) • 

The control unit 1505 writes the PGC information name 

indicated by the updated display into the PGC information 

name (X7l column 2706 of the PGC attribute table 2701 in the 

input data storage unit 1507 (S3046) • 

When the j ud.gement in S3 O 4 0 -·is negative, the control 

unit 1505 judges whether the "Menu Type" item 2402 has been 

clicked (53048) and if not, returns to S3006. 

When the judgement in S3048 is positive, the control 

unit 1505 indicates the •Menu Typen setting menu to the 

display control unit 1506. The display control unit 1506 

chanqes the value o~ the "Menu Type" item 2402 in the 

property window 2401 on the display unit 1502 and has it 

displayed (S3052i. The input operation unit 1501 then 
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receives an indication trom the producer for setting the 

"Menu Type• (53052). 

The control unit 1505 w:ites the character strinq for 

tne "Menu Tjtpe" indicated by the input ope?:at:ion unit 1501 

into the MenuIO(X6} column 2705 of the PGc·attribute table 

2701 {53054}, and the processing ~etu~ns to S3006. As one 

example, "PTTM" is written into the MenuIO column 2705 for 

the row with the LO number "l" and PGC information number 

"2". 

It should be noted here that after a negative judqement 

in S304B, additional information for the PGC intor.ma.tion is 

inputted by the producer usinq the input operation unit 1501 

in response to the property window 2401, although such 

information is not directly related to the present 

embodiment and so will not be described. 

The followinq is a description ot the detailed 

operation tor the generation of scripts in 52810. 

Fii:st, when the producer uses the mouse 1404 to click 

"Disc" which is one item out of the menu items nrile Edit 

01sc Title Set Window Help" in the "Author" wi:idow 1901 and 

clicks the displayed. "Publish" icon (not illustrated), the 

control unit 1505 receives notification of this operation 

from the input operation unit 1501 and activates the 

reproduction control information qeneration unit 1508. 

On being activated by the control uni~ 1505, the 

reproduction control info:cmation qeneration unit 1508 reads 
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the content of the attribute tables 250l, 2601, and 2701 

stored in the input data storage unit 1507, and uses the 

read information to write the parameter strings in the 

templates of script information stored in the script 

·infoi:mation storage unit 1504. The reproduction control 

information generation unit 1509 output~ the script sequence 

"VTSM_PGCI_UT/VTSM_PGCI_UTI" fo~ the number ot menu language 

~"tits ($3102), outputs the script sequence "VTSM_VU_SRi'CJ" 

for ~he language code which is an attribute of the menu 

language unit (S3104), and successively outputs the script 

sequence "VTSM_LUD/VTS'M_LU" tor the logical construction of 

the menu language unit ($3106). 

As shown in Fig. 32, in S3102 the reproduction control 

information generation unit 1509 reads the ni.::mber of menu 

lancrJage units (Xl) of the VTS attribute table 2501 stored 

in the input data storage unit 1507, uses it to replace the 

parameter 3t~ing "$Xl" 1802 of the sc::ipt sequence 1810 in 

the template stored in the script information storage unit 

1504, and outputs the resulting script. By doing so, the 

script sequence 101 shown in Fig. l is outputted. This 

script sequence 101 shows the number ot menu languaqe units 

902 given in Fi9. 9. 

Following this, in 53104 the reproduction control 

information generation unit 1508 sets the counter n at "1° 

(53302), and reads the LU numbe~ {X2) and the language code 

(X3) on the nth row of the LO attribute table 2601 which it 
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then uses to ~eplace the paramete~ strings ~$X2• 1803 and 

•sx3n 1804 in the script sequence 1811 in the template 

(S3304). The counter n is increased by nl" (S3306) and the 

reproduction control information generation unit 1508 judges 

whethe~ n>nwnber ot LOs(Xl) CS3308). If not, the processing 

returns to S3304, or if so, the reproductien control 

information generation unit 1508 terminates its processing. 

By doing so, the script sequence 102 shewn in Fig. 1 is 

outputted. The language code ot the languages used in each 

menu language unit are written into this script sequence. 

In 53106·, the reproduction control information 

generation unit 1508 sets the counters p and mat "l", and 

reads the number of LUs (Xl) from the VTS attribute table 

2501 sto~ed in the input data sto~aqe unit 1507 and 

substitutes it into the variable LUTN, before reading the 

number of sets of PGC intormation (X4) from the LU attrioute 

table 2601 and substituting it into the variable PGCN 

($3402) • 

Following this, the reproduction control information 

generation unit 1508 reads the LO numeer {X2) ar.d the number 

of sets of PGC information (X4} on the pth row of the LU 

attribute table 2601 stored in the input data storage unit 

1507 and uses them to replace the parameter strings "$X2" 

1803 and "$X4" 1805 in the script sequence 1812 in the 

template <S3404). 

The reproduction control information generation unit 
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1509 then reads the PGC information number (X5) and the 

MenuID(X6) on the mth row of the l'GC attribute table 2701 

stored in the input data storage unit 1501 and uses them to 

replace ~he para..TDeter strings "$X5" 1806 and "$X6" 1808 in 

the script sequence 1813 in the templates stored in the 

script information storage unit 1504 ($3406) • The 

reproduction control information generation unit 1508 then 

reads the lanquage code (X3) on the pth row of ~he LU 

attribute table 2e01 a..~d the PGC information name (X7) on 

the mth row ot the PGC attribute table 2701. The 

reproduction control information generation unit 1508 then 

uses these values to respectively replace the parameter 
.. 

strings 11 $X3" 1804 and "$X7" 1809 in the script sequence 

1914 in the template (S3809). 

After this, the reproduction control info:::mation 

generation unit 1508 increases the counter m by 11 1" ($3409), 

and reduces the varia:ble ;eGCN by "l" (S3410), before judging 

whethe~ the variable ~GCN is 8 0" (53412). It not, the 

processing returns to S3406, or if so, the reproductio~ 

control information generation un1t 1508 outputs the script 

1815 of the template (S3414) • 

The variable LUTN ie .reduced by "l" (53416}, and the 

reproduction control information generation unit 1508 judqee 

whether the variable LOTN is "0" (83418). It not, the 

reproduction control iftfor.ti.a.tion 9eneratioa unit 1508 adds 

•1" to the value of the counter P (S3419), and substitutes 
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the number of sets of PGC information (X4) on the pth row of 

the LU attribute table stored in the input data storage unit 

1507 into the variable PGCN (S3420), before the processinq 

returns to 53404. 

When the judgement in S3418 is positive, the 

reproduction control information gene~ation unit 1508 

outputs the script 1816 of the templa~e (53422) and 

terminates its processing. 

As a result of the processing in $3402 to 3422 

described above, in 53404, the scrip~ sequence 103 shown in 

Fig. 1, the script sequence 201 shown in Fig. 2, and the 

script sequence 301 shown in Fig. 3 are outputted. In 

S3406, the script sequence 104 shown in Fiq. 1, the script 

sequences 202 and 203 shown in Fiq. 2, the 8Cript sequence 

302 shown in Fig. 3~ and the script sequences 401 and 402 

shown in Fig. 4 are outputted. In S3408, the sc~ipt 

sequence 105 shown. in Fig. l, the script sequences 204 and 

205 shown in Fiq. 2, the script sequence 303 shown in Fig. 

3, and the script sequences 403 and 404 shown in Fig. 4 are 

outputted. In S3414, the script sequence 206 shown in Fig. 

2, the script sequence 304 shown in Fiq. 3, and the script 

sequence 405 shown in Fig. 4 are outputted. !n S3422, the 

script sequence 406 shown in Fiq. 4 is outputted. 

It should be noted here that the content of Figs. 1 to 

4 aside from script sequence~ 101 and 102 show the details 

ot the PGC intormation in Fig. 9, and correspond to 
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infoi:mation 5uch as the PGC type 802 shown in Fig. 8. 

Secgnd fjmhgdjment 

The construction or the editing apparatus of the second 

embodiment of the present invention is fundamentally the 

same as that of the first embodiment shown in Fig. 15. 

Accordingly, this drawing will be also used to explain the 

present embodiment. 

The editing apparatus ot this second embodil'l\ent is used 

to edit system stream reproduction control info::cmation that 

is a reproduction order of system streams in a title set 

that includes anqle blocks. 

In the f i:st embodiment, the script information storage 

unit 1504 sto~ed a template of script information for 

generating the system stream reproduction control 

information ot a menu language unit, though in the present 

embodiment, the script infor:mation storage unit 1504 stores 

a template of script information f o.r gene::ating a 

reproduction order of system streams tor an angle block. 

Fiqs. 35 to 43 show templates of sc•ipt information 

stored in the sc•ipt information storage unit 1504. 

In Fig. 35, the script sequence 3501 shows the number 

of system st:ceams included in the system stream reproduction 

control information of the angle block. The reproduction 

control information generation unit 1508 writes the number 

of system streams into the parameter string "$Yl" 3502 ir. 



63 

this script sequence 3~0l. · 

The script sequence 3503 shows the playback time when 

the multimedia optical disc is reproduced by a reproduction 

apparatus in accordance with the system stream reproduction 

control information for the anqle block. The reproduction 

eontrol information generation unit 1508 writes the number 

of system streams into the parameter string "$Y2" 3504 in 

this script sequence 3503. 

The script se.que.nce 3505 shows the enable flag which 

shows whether the user of the reproduction apparatus is 

allowed to make remote control1er operations. 

The script sequence shown in Fig. 36 shows the 

attributes of the audio st~eams that are recorded on the 

ni.ultimedia optical disc. Thouqh the central part of this 

script sequence has been om.itted in Fig. 36, this script 

sequence is composed of the attributes of eight audio 

streams that are i<1enti.:fied by the numbers "0" to "7". 

The script sequences shown in Figs. 37 and 38 show the 

attributes of the sub-picture streams that are recorded on 

the multimedia optical disc. Though the central part of the 

script sequence has been omitted in Fig. 38, these script 

sequences are composed of the attributes cf thirty-two sub­

picture streams that are identified by the nwr~ers "0" to 

"31". 

The script sequences 3901 and 3902 are given in Fig. 

39. The script sequence 3901 shows the control information 
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for branch destinations and reproduction modes of PGCs in 

accordance with ~emote controller operations made by the 

user during reproduction of the multimedia optical disc. 

The script sequence 3902, the script sequences shown in 

Figs. 40 and 41, and the script sequence 4201 shown in Fig. 

42 show the display colors of the sub-picture streams. 

These display colors can be any of sixteen colors identitied 

by the numbers "0" to "15". 

The script sequence 4201 shown in Fig. 42 shows the 

attributes of the PGC information. 

Fig. 43 shows a te.mplate of script information that 

shows the attributes of an angle block. The following is an 

explanation ot the para.~eter strings that are written into 

this template by the ~eproduction control ir.fo:rmation 

generation unit 1508. 

The parameter string "$Y3" 4301 is a consecutive number 

for sets ot PGC inf or.nation included in the system stream 

reproduction control into.r:mation. 

The paramet•r string "$Y4" 4302 shows whether the block 

moae for a $Y$tem stt'eam (Cell) is first, last, or other 

{middle). 

The parameter string ff$Y5". 4303 :!Shows whether the block 

type cf the system stream (Cell) is "anqle block" or "not­

block". 

The script 4304 shows that imaqe reproduction is 

uninter:rupted-.when mo\Ting from a presently rep.roduced system 
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st~eam to a next system st~eam.. 

The parameter string n$y6• 4305 shows whether the 

present system stream is interleaved. 

The script sequence 4306 shows the reproduction control 

inf o:cmation for the reproduction apparatus during 

reproduction. The parameter string "$Y7n 4307 shows whether 

angle changes are possible. 

The script 4308 shows whether the user is permitted to 

make rewind and fa3t forward operations during reproduc~ion. 

The script sequence 4309 shows the attributes of system 

streams. 

The script 4310 shows a television broadcasting 

standard such as "NTSC" or "PALn using a flag that indicates 

the type of time code used to express playback t.i.m.e. 

The parameter string R$Y8" 4311 is us'd to record the 

playback time of a sys~em stream. 

The $Cript 4312 shows the starting time for 

reproduction of the system stream. If the script 4312 is 

"00: 00: 00: 00" ,. reproduction is perfonned from the start of 

the system stream. It should be noted here tbat this value 

is expressed in "hh::mm.:ss:frames" fonnat. 

The script $equence 4313 shows the filename of the 

system stream. The parameter string "SY9" 4314 shows the 

system stream name. 

The following is an explanation of the windows that 

compose the GUI displayed on the display unit 1502 for 
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ecil ting the ay~tem at:r:eam reproduction control in-formation 

ot the angle block. 

In the same way as the ~irst embodiment, the 

"SampleDisc" window 1902 and the "'l'itleDivision" "1'indow 1903 

are displayed within the "Author" window 1901 until the 

variables for the angle block are set. 

Fig. 44 shows the nvariables" w~ndow 4401 that is 

displayed by the display control unit 1506 "1hen th~ "Title 

Set variables" icon 1910 in the "Title ·oivision" window 1903 

has been chosen and settinq is performed for the variables 

of an angle bl.ock. This "Variables" window 4401 has the 

"Angle" item 4402 in the selection state, and shows the 

situation when the setting of the variable names that are 

used for the system streams included in an angle block has 

been completed. 

It should be noted here that these variables are 

inputted using the property window 4501 shown in Fig. 45. 

The variable input frame 4502 in the property window 4501 in 

Fig. 45 shows the case when the angle name "Close Up" is 

inputted by the user. 

Fig. 46 shows the "Playback Items" window 4601 for 

editing the system str~am zeproduction control information 

of angle blocks. The editing area 4602 of this "Playback 

Items" window 4601 is blank in its initial state. The state 

shown in Fig. 46 ia when the editing of the system stream 

reproduction order of an angle block is complete. 
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It should be noted here that the character string 

"Close Up Scene 1" that follows after the variable name 

"Close Up" to the right of the ."System Stream" icon 4603 in 

the editing area 4602 has been inputted using the property 

window 4701 for system streams shown in riq. 47. This 

property window 4701 for aystem stre~ is· used for the 

inpu~ of "Playback Time" 4703 in addition to the input ot 

the system stream names 4702. 

The input data storage unit 1507 stores an attribute 

taDle for an angle block and an attribute table tor system 

stream icons. Fig. 48 shows the att:ihute table for anqle 

blocks. This at~ribute table 4801 includes an angle block 

nUl'l.\'ber column 4802, a number of angles in block column 4803, 

and an icon coordinates column 4S04. The number of angles 

in a block is the number of system streams included in a 

block. 

It ahould be noted here that when a plurality of angle 

blocks are included in a title, values are stored in each 

column of the attribute table for an angle block with each 

angie block ntllllber. 

Fiq. 49· shows the attribu~e table for system stream 

icons. This attrib~te table 4901 is composed of an icon 

coordinates col'Wr.n 4902, a system stream nu.~et {Y3) column 

4903, a cell block mode (Y4) column 4904, a cell block type 

(Y5} column 4905, an interleaved allocation flag CY6) column 

4906, a seamless anqie change tlaq (Y7) column 4907, a 
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system stream name CY9) column 4908, and a systmn st.ream 

playback time {Y8) column 4909. 

The control unit 1505 writes in the content of the 

colu."llns 4802-4804 and 4902-4909 in &ccordance with the 

content of operations received from the user via the input 

operation unit 1501. 

On bei~g activated by the control unit 1505, ~he 

reproduction control information generation ur.it 1508 reads 

all of the data in the attribute ta:ble for system stream 

icons from the input data $tOrage unit 1507 and uses the 

read data to s·et the parameter strings in the template 

stored in the script information storage unit 1504, and by 

doing so generates script infcrn'ation for the system strea:m 

reproduction control information. As a result, the script 

information shown in Figs. 50-55 is generated. It should be 

noted here that par~s of the template of script information 

shown in Fiq. 35 to 43 that have not been converted (i.e., 

had the parameters set), which is to say the script sequence 

3501 in ~iq. 35, the script sequence for audio st~eam 

a~tributes in Fig. 36, the script sequences ror sub-picture 

stream attributes in Figs. 37 and 38, the script sequence 

3901 and the script sequence 3902 showing the display colors 

for the su.b-picture streams in Fig. 39, the script sequences 

in ~igs. 40 and 41, and the script sequences 4201 and 4202 

in Fig. 42, are used a~ they are. 

The following is an explanation of the operation in the 
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present embodiment with rererence to the flowcharts in Figs. 

56-66. 

First, the p%oducer of the system stream reproduction 

control inf ol:mation of an angle block makes an operation via 

the input operation unit 1501 to have the "Author" window 

1901 (see Fig. 19) di~played on the GUl oi_ the d.isplay unit 

1502 of the editing apparatus, and indicates the "Author" 

icon 1915 using the mouse 1404. The control unit 1505 waits 

ror noti~ication of the indicated content from the input 

operation unit 1501 (55602), and on receiving such 

notification instructs the display control unit 1506 to have 

the "SampleOisc" window 1902 displayed. In the same way, 

when a user selection ot the "Title Division" icon 1909 has 

been received, the display control unit 1506 ha~ the "Title 

D_ivision" window 1903 displayed (85604). It should be noted 

here that in the present state, the "Sample Disc" window 

1902 and the "Title Division" window 1903 are displayed 

within the "Author" window 1901. 

The editing apparatus sets the generation variables for 

the angle block <SS606) and performs the editing process for 

the reproduction control information {55608) before 

generating the scripts· for t.he system stream reproduction 

control information {$5610), and terminating its procedure. 

The followinq is an explanation of the detailed 

Operation fo~ the setting of the generation variables for an 

angle block in S5606. 
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First, the control unit 1505 initializes the variables. 

In more detail, the number of angle blocks ABLKN, the number 

of system stream.s VOBN, and the number of variables VARNUM 

are all .set: at: "0" CS5702). 

Next, the control unit 1505 waits for notification of a 

selection of the "Title Set Variables• icon 1910 in the 

"Title Division• window 1903 by the producer using the input 

operation unit 1501 (S5704}, and on receiving such 

notification instructs the display control u..~it 1506 to 

display the "Variables" window. 

The display control unit 1506 reads the window 

info:cmation stored in the window information storage unit 

1503 and has the display unit 1502 display the "Variables" 

window 4401 (see Fiq. 44) (S5i06). 

The control unit 1505 next waits for notifi=ation of a 

mouse 1404 opera~ion from the input operation unit 1501 

($5708), and judges whether the user has clicked the "OK" 

button 4403 (55710}. If so, the control unit 1505 sets the 

present number of variables VARNUM into the angle block 

attri~uee table 4801 in the input data storage unit 1507 as 

the nuirber of angles in one block and terminates the 

process. If not, the cont:ol unit 1505 judges whether tne 

right button 1405 of the mouse 1404 has been clicked on the 

"Angle" button ($5712) • If not, the processing returns to 

S5708, or if so, the control unit 1505 inst~ucts the display 

control unit 1506 to display the variable operation menu. 
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The display control Wlit 1506 read3 the window 

information stored in the window info.rmation storage unit 

1503 and has the variable operation window (called the "Add 

Valuen window) 1905 displayed (S5714). 

The control unit 1505 judges whether notification ot 

the selection of the "Add Value" ite..~ 1916 has been received 

from the input cperatfon unit 1501 {S5716) and if so, adds 

"l" to the number of variables VARNUM (S57l8), before 

instructing the display control unit 1506 to display a 

default variable name character string. 

The display cont~ol unit 1506 reads the window 

information at a predete.rmined position in the "Variables~ 

window 4401 of the display unit 1502 and has the default 

variable name character string displayed (55720), before the 

processing returns to SS708. 

When the judgement in S5716 is neqative, the control 

unit 1505 judges whethe• notification of a selection of the 

"Properties"· item 1917· has been received from the input 

ope~ation unit 1501 ($5722), and if not, the processing 

re~urns to S~i08. If such notification has been received, 

the control unit 1505 instructs the display control unit 

1506 to display a property window. 

The display control unit 1506 reads the window 

information in the window information storage unit 1503 and 

has the display unit 1502 d.i8play the property window 4501 

(S5724) shown in Fig. 45. 
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The control unit 1505 then receives notification of an 

inputted character string from the input operation unit 

1501. In :more detail, the producer uses the keyboard 1403 

to input the character string •close Up• into the input 

frame 4502 shown in Fig. 45 (S5126). 

The control unit 1505 updates the default character 

strinq to the inputted character string in the received 

notification (S5728), and writes it into the window 

information storage unit 1503 correspondinq to the value of 

VARNUM (S573~)_, :before. the _processing returns to S5708. The 

display control unit 1506 then has this updated character 

string displayed at the predete:r:mined position in the 

"Variables" window 4401. As one example, when "Distant 

View" is inputted as the third varial)le name, the coctent ot 

the "Va~iables~ window 4401 is as shown in Fiq. 44. 

The following is an explanation of the details of the 

editinq process for rep:oduction control information in 

S5608. 

First, the control unit 1505 waits for notification 

tram the input operation unit 1501 ot a selection ot the 

"Playback Items" icon 1913 in the "Title Division" window 

1903 (S5902}, and on receiving such notification in$tructs 

the display control unit 1506 to have the np1ayback Items" 

window 4601 displayed. 

The display cont::-ol unit 1506 has the "Playback Items•• 

window 4601 displayed by the display unit 1502 ($5804}. T.P _. _ 
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should be noted he~e that in thi$ initial state, nothing ia 

displayed in the editing area 4602 of the "Playback Itemsn 
.. 

window 4601 shown in Fig. 46. At the same time, the 

propexty window 4701 shown in Fig. 47 is also displayed. 

The cont~ol unit 1505 waits for notification from. the 

input operation unit 1501 of a mouse 1404 operation (S5906) 

and on receiving such notification, judges whether the 

"Exit" icon 4605 ha.s been clicked CS5S08}. If so, the 

control unit 1505 terminates the processing. It not, the 

control unit 1505 judges whether the angle block icon has 

been draqqed ("S5910} and if so, the control unit 1505 sets 

the counter E showing the.number of icons in the angle block 

to the initial val-ue "0" (55812) • 

The control unit. 1505 next inst~ucts the display 

control unit 1506 to have the angle block icon 4604 ~hat has 

been dl:agged into the into the display a~ea 4606 and the 

default name of the angle block displayed. 

On being instructed by the control unit 1505 to have 

the angle block icon and default name displayed, the display 

control ,;nit 1506 has the angle block icon 4609 displayed at 

the indicated position in the editing area 4602 ot the 

"Playback Items" area 4601, in addition to having a default 

name for the angle block, for example, "Angle Branch 1 

{Angle•?}", that it has read from the window information 

sto~aqe uriit 1503 displayed (55814) • 

The control unit 1505 then adds "ln ot the variable 
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ABLI<N (S5Bl6), writes the values of the angle b1ock number 

(the value of ABLI<N) 4802 and the coordinates 4804 of the 

chosen icon into the anqle block attribute table 4801 in the 

input data storage unit 1507 (95918), before the processing 

returns to SS806. 

Whe~ the judgement in S5810 is negative, the control 

unit 1505 judges whether notification of a drag operation of 

the "system stream" icon 4607 (S5820) has been received. If 

so, the con~rol unit 1505 judges whether the dragged-to 

position is the display area 4606 of the anqle block icon or 

directly below· this area {SSS22). If not, the control unit 

1505 adds "l~ to the counter E CS5824). The control unit 

1505 then judqes whether the number of icons in the angle 

block, which is to say whether the value of the counter E 

exceeds the variable VARNUM (S5926) • If so, the control 

unit 1505 instructs the display control unit 1506 to display 

the "Error" message. 

The display control unit 1506 has the "Error displayn 

displayed in the editing area 4602 of the "Playback Items" 

window 4601 (S5828) • By do1nq so, the user can be prevented 

from mistakenly setting a n'Wllber of system st=eams that 

exceeds the number of anqles that can be set in the angle 

block (the number of repetitions of nAdd Value indicated in 

55116) • 

When the judgement in S5826 is negative, the control 

unit 1505 instr~cts the display control unit 1506 to display 
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the eystem. stream icon 4607 in tbe display a~ea 4608 for the 

angle block (S5830) . 

When the system stream icon has been selected, the 

display control unit 1506 has the system stream icon 4go3 

displayed in the display area 4608 together with the default 

name of the system stream read from the window infonnation 

storage unit 1503 (S5832J. The control unit 1505 then adds 

"ltr to VOBN (S5834l, and proceeds to the subroutine for the 

rirst subroutine for setting the system stream icon 

a.ttI:ibutes CS5836), before returning to 55806. It shoul.d be 

noted here that in S5834, the value of the variable VOBN 

shows the total number of system stream icons in the 

displayed in the editing area 4602, wl1ile the value of the 

counter E in S5824 shows the number of system st.ream icons 

in an angle block that is presently being edited. 

When the judgement in S5822 is positive. the control 

unit 150.S instructs the display ccntrcl unit 1506 to display 

the system stream icon in the display area 4606 er at a 

position di%ectly below it. on receiving such instructions, 

the display control unit 1506 has the system stream icon 

4610 displayed at the ·indicated position in the editing area 

4602, while at the saine time having the default name 

corresponding to the system stream icon read from the window 

intor:nation storage ~nit 1503 displayed. 

The control unit 1505 adds n1" to the variable VOBN 

(55840) and proceeds to the second subroutine for setting 
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the system stream icon a~tributes (55842), and after that 

returns to S5806. 

When the judgement in SS820 is neqative, the control 

unit 1505 judges whether notification of a mouse cliek 

inside the property window 4701 has been received from the 

input operation u.r..it 1501 (55844), and if not, ~he 

processing returns to S5806. If so, the control unit 1505 

judges whether the system streain name 4702 has been clicked 

(S5846). 

When the judgement in S5846 is posi~ive, a key input of 

a character string is received by the input operation unit 

1501 (S58,8}. The control unit 1505 then notifies the 

display con~rol unit 1506 of the character string received 

by the input operation unit 1501, and the display control 

unit 1506 has the display of the system stream name updated. 

As one exaxr.ple, when the character strinq "Close Up Scene l" 

has.been received, this character string is displayed to the 

riqht o: the system strea.~~con 4603 in place of the 

displayed default name "Cell iw as shown in Fig. 46 (SS850). 

The control unit 1505 then writes the inputted 

character nante into the system stream name (Yg} column 4908 

ot the system s~ream icon attribute table 4901 in the input 

data storage unit 1507 (S5852j • 

When the judgement is negative in S5846, the control 

unit 1505 proceeds to the s·ubroutine tor set~ing the system 

stream playback time (55854), and after that returns to 
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S5806. 

The following is a detailed explanation of the first 

subroutine for setting ~h• icon attributes in $5856. 

The control unit 1505 fi~st judges whether the system 

stream in the displayed angle block is the first system 

stream, which is to say, whether the value of counter E is 

"'l" (S5902). If so, the control unit 1505 writes 11First 

Block" into the "Cell Block Mode{Y4)" cor::esponding to the 

icon coordinates {x,y) of the displayed icon in the system 

stream icon attribute table 4901 in the input data storage 

unit 1507 CS5904}, in addition to writing "Angle Block" into 

the "Cell BlocK Type(Y5)" (SS906), "Interleaved" into the 

"Interleaved Allocation Flag (Y6)" (SS908), writing 

.. Changeable" into the "Seaml.ess Angle Change Flag (Y7)" 

(S59l0), and te:cminatinq the processing. 

When the judgement in SS902 is neqative, the control 
.. .. 

unit 1505 jud9es whethe~ the system stream is the final 

system streal\\ in an angle bloek, which is to say, whether 

E•VARNUM (S5912} . If not, th• control unit 1505 writes "In 

Block" into the "Cell Block Mode (Y4)" column (S5914), and 

the processing proceeds to 55906. When the judgement in 

S5902 is positive, the control unit 1505 writes "La.st: Block" 

into the "Cell Block Mode (Y4}" column (S5914}, and the 

processing.proceeds to S5906. 

The following ia a detailed explanation of the second 

subroutine for setting the icon attributes in $5842. 
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The control unit 1505 tirst writes "Not Block'" into the 

"Cell Block Mode (Y4)" column (S6002), in addition to 

writing "Not Block" into the "Cell Block TypeCYS>" column 

(S6004), "Contiguous" into the "Interleaved Allocation ?lag 

C¥6) colu.91n {$6006), writinq nNot Chanqeable" into the 

"Seamle&s Angle Change Flag (Y7)" column ($6C08), and 

term.i.natinq the processing. 

The following is a detailed explanation of the 

su?:>routine tor setting' tor the system stream playback time 

in S5S54. 

The control unit lSOS first judges whether notification 

of a click on the playback time has been received trom the 

input operation u.i~it 1501 (56102) and if not, te:r:minates the 

processing. If so, the control unit 1505 receives 

notification of a key input, such as "00:00:10:00" shown in 

Fiq. 47, for the playback time (56104). 

The control unit 1505 writes the playback time of the 

system st~eam in the selection state into the system stream 

playback time (Y8) column of the system stream icon 

attribute table 4901 in the input data sto~aqe unit 1507 

(56106), and then terminates the processing. 

The followinq is a detailed explanation of the script 

generation process in S5610. 

The producer first uses the mouse 1404 to click the 

item "Oise• out the menu items "Eile Edit Disc Title Set 

w.:.r1dow Halp" in the "Author" window 1901 and clicks the 
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di.$played "f~lish" icon (not illustrated) . On receiving 

notification of such from the input operation unit 1501, the 

cont:ol unit 1505 activates the reproduction control 

information generation unit 1508. 

on being activated by the control unit 1505, the 

reproduction control information generation uni~ 1508 read$ 

the contents of the attri~ute tables 4801, 4901 stored in 

the input data storage unit 1507, uses the read information 

to set the parameter strings in the template ot script 

information stored in the script information storage unit 

1504, and outputs the number of system strea.~s included in 

the system st=eam reproduction control info:mation of an 

angle block (S6202). The reproduction control info:onation 

generation unit 1508 also outputs the playback times ot the 

system streams CS6204), scripts in the template which do not 

need to be changed {56206>~ the system stream reproduction 

control information (S6208), and the filenames ot the system 

streams (S6210). 

As shown in Fiq. 63, in S6202 the reproduction cont:ol 

in!onnation generation unit 1508 reads the value ot the last 

system stream number (Y3} in the system st~eam icon 

attribute table 4901 stored in the input data storage unit 

1507, uses it to set the parameter string nsy1• 3502 in the 
. . 

script sequence 3501 ot the template stored in the script 

information storage unit 1504, and outputs the result which 

is the script sequence 5001 shown in Fig. 50. The 
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info::mation in thia sc~ipt sequence 5001 corresponds to the 

number of stored prog~ams 803 in the PGC information 801 

shown in rig. a. 
As shown in Fig. 64, in S6204 the reproduction control 

information -generation unit 1508 totals the playback times 

of the system streams whose Cell Block Mode(Y4) is nFirst 

Bleck" or "Not Block", out of all of the system stream 

playback times (Y8) in the sys~em stream icon attribute 

table scored in the input data storage uni~ 1507, and uses 

~he calculated total to set the parameter strinq "$Y2". As 

a result, the script sequence 5002 shown in ~iq. 50 is 

outputted. The information in this script sequence 5002 

corresponds to the PGC playback time 804 of the PGC 

information 801 shown in Fig. 6. 

In 56208, the reproduction control information 

generation unit 1508 sets the counter n at el", and 

substitutes the highest value out ot the system stream 

nUl'nbers (Y3) in the system stream icon attribute table 4901 

into the variable VOBN (S6502). 

The rep~oduction control information generation unit 

1509 next read$ the row of the system stream. whose system 

stream number Y3 matches the value of the counter n in the 

syste..~ stream icon attribute table 4901 (56503} • First, the 

reproduction cor.trol information generation unit 1508 sets 

the parameter string "$'i4n 4302 3hown in Fig. 4.3 using the 

value Y4 (S6504), sets the parameter string n$Y5" 4303 using 



81 

the value YS (56506), sets the parameter string "$Y6" 4305 

using the value Y6 (S6508), and sets the parameter string 

"$Y7• 4301 using the value Y7 (S6510}. Aftar this, the 

reproduction control information generation unit 1508 sets 

the parameter string "$Y8" 4311 usinq the va~ue YB ($6512), 

and adds "l '' to the value of the counter n (S6514) . The 

reproduction control information qene~ation unit 1508 then 

judges whether the co~nter n is eqi~al to the variable VOBN 

(56512), and if so te~~~nates the processing. If not, the 

processing returns to S6503 and the processing is repeated, 

resultinq in an output of the script sequences shown in 

Figs. 51 to 54. The information in these script sequences 

corresponds to the n\mlber of stored programs 803, the ?GC 

playback time 804, the direct access information ~able SOS, 

and the number of stored cells 806 out ot the PGC 

information 801 $hOwn in Fig. S, in addition to the cell 

a~tribute information 609 and the cell playback time 810, 

out of the storage cell information BOB included in the cell 

reproduction information table 907. 

!n S6210, the reproduction control infor~.ation 

generation unit 1508 sets "l" into the counter nmn and 

substitutes the highest value out cf the system stream 

numoers YJ in the system strea~ icon attribute table 4901 

into the variable VOBN {S6602) . After this, the 

reprod~ction control information generation unit 1508 reads 

the row of the system stream icon attribute table 4901 for 
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the •ystem st~eam whose system stream number Y3 matche5 the 

value of the counter m (56604), and sets the parameter 

strinq "$Y9" 4314 using the value Y9 ($6606) • The 

reproduction control infonna.tion generation unit 1508 adds 

"l" to the value of the countex: m CS6608) and judges whether 

the counter m is equal to the variable VOBN ($6610) . It so, 

the reproduction control infocnation generation unit 1508 

terminates the processing, or if not, the processing returns 

to 56604. 

As a result of the processing described above, the 

script sequences shown in Fig. SS are outputted. The 

information in these script sequences shows the filen~~es of 

the system streams refe:red to during the reproduction of 

the PGC information 901 (see Fig. 8}. Regarding the 

filenames of system streams, the subsystem that converts 

these scripts into binary and into data for DVO-VIDEO 

standard determines the length of each system stream from 

its filename, so that the number of logical blocks 912 taken 

up by a cell and the offset to the cell data Sll, which are 

form part of the storage cell information 808 in the PGC 

intormation 801, can be found. 

It should be noted here tha~ while the above 

embodiments describe an editing apparatus for system stream 

reproduction control intormation that is a reproduction 

order for sy3tem stLeam~ in menu language units and angle 

blocks, the editing apparatus of the present invention is 
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not limited to the ectitinq or sys~em stream reproduction 

control information for such menu language units and angle 

blocks. It should be obvious the present editing apparatus 

can also be used to edit syatem streams that are included in 

titles in the title set and system streams that are included 

in parental lock sections. When doing so, the ~cript 

into.rmation storage unit 1504 also stores a template for 

script information that is used for the ~itle set and the 

parental lock section. 

In the present embodiments, the script infonnation 

stora9e unit was described as storing scripts in a text 

format that can be edited by a text editor, although it is 

also possible for the scripts to be in binary format whereby 

they cannot be read or ·edited by a text editor. In such a 

case, the script information storaqe unit stores the data in 

a binary format that corresponds to that of the scripts. 

It is also po~sible for a program that can realize the 

above embodiments to he recorded onto a recordinq medium 

such as a floppy disc and then distributed, meaning that the 

present invention can easily be realized on an independent 

computer system. 

Although the present invention has been fu11y described 

by way of examples with reference to aeeompanying drawings, 

it is to be noted that various changes and modifications 

wi11 be apparent to those skilled in the art. There~o~e, 

unless such changes and modifications depart from the scope 
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o! the present invention, they should De construed as being 

included therein. 
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What is claimed is: 
0 Abstract : paged .. ::-... to paged ... .":. .. . 

1. An syetem stream reproduction control information editing 

apparatus for editing system stream. reproduction control 

information that includes a reproduction route for system 

s~%eams that are recorded on a multimedia optical disc and 

contain imaqe information, the ~eproduction :oute inc1uding 

a selective reproduction period during which one of a 

plurality of system streams i! selected for reproduction, 

the system $trea..~ •eproduction control information 

editing apparatus comprising: 

template· information storage means for storinq a 

template used for generating the system stream reproduction 

control information, the template beinq composed of 

predetermined scripts and at least one paraiueter, one of the 

scripts defining a reproduction route construction of the 

selective reproduction period, and one of the parameters 

indicating a number of system streams that can be 

selectively reproduced durinq the selective reproduction 

period: 

display means tor displaying a plurality of windows for 

editing the sys~em stream ~eproduction control information; 

operation receiving means for receiving an opera~ion 

made by an editcr in the windows displayed by the dis~lay 

:means; and 

ed.itin; control means for editing the system stream 

reproduction control infoz:mation by settinq the parameters 
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in the templa·te =stored in the template info.r:mation :sto;caqe 

means based on the operation received by the operation 

receiving means. 

2. The system stream reproduction control information 

editing appa%atus of Claim 1, 

wherein the editing control means includes: 

a window information storage unit for storing wir.dow 

information that includes a display content of each of the 

plu~a1ity of windows displayed by the display means; 

a display control Ull.it for reading the windo~ 

in!onnation t~om the window information storage ~nit and 

having a window displayed by the display means in accordance 

with the read window info:rznation1 

an operation interpreting unit for interpreting the 

ope:ation received by the operation receivinq means and 

in$t:ucting the display control unit to have a window 

displayed in accordance with an interp~eting of the ~eceived 

operation; 

an editing information storage unit fo~ storing 

information that is necessary for editing the system stream 

~eproduction control information, in accordance with the 

interpreting of the operation; and 

a ~eproduction control information editing unit for 

readinq the information stored in the editing i.nfcana:tion 

storage unit and editing the system stream reproduction 
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contro1 information by setting the paralt\eters in the 

template stored in the template information storage means. 

3. The system stream reproduction control info:cm.ation 

editinq_ apparatus of Claim 2, 

wherein the operation interpreting unit includes a 

first window display indicating unit for instructing the 
.. . -

d.isplay control unit to display a first window for inputting 

a number of 5y~tem $treams that can be selectively 

reproduced during the selective reproduction period, 

wherein the operation receiving means includes a number 

of system streams receiving unit for receiving an input of 

the numbe~ of system streams that can be selectively 

reproduced during the selective reproduction period made via 

the first window displayed on the display means, and 

wherein the editing information storage unit stores the 

number o~ system streams that can be selectively ~eproduced 

during the selective reproduction period in accordance with 

an interpreting by the operation interpreting unit9 

4. The system st~eam reproduction control information 

editing appa~atus of Claim 3, 

wherein the window information storage unit stores icon 

infor~~~ion for icons that are to be displayed in a window 

as a part of che window infonnation, the icocs corresponding 

to system streams, 
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wherein the operation interpreting unit further 

includes a second window display in~icating unit which, when 

the number of sy!tem streams .receivinq unit has received the 

inpu~ of the number ot system streams that can be 

.. selectively reproduced du.ring the selective reproduction 

period, instructs the display control unit to display a 

second window that has an editing area for editing the 

reproduction route of the system streams, the second window 

displaying the icons that correspond to the system strea."nS 

to display a part of the reproduction route beinq edited by 

the editor, · 

wherein the operation reee~ving means further ineiudes 

a reproduction route receiving unit for receiving a drag 

operation that ~~ves a moved icon to a predetermined 

position in the editing area of the second window displayed 

by the display means, 

and wherein the operation in~erpretin9 unit tu~ther 

includes: 

a system stream linking unit for linking the system 

streams in accordance with a position of the moved icon 

after the drag operation is received by the reproduction 

route receiving unit, wherein a linking of system streams 

equates to generation of linkinq information for system 

streams, the linking information fonu.s the reproduction 

route, and the editing information stcraqe ~nit stores the 

linking information that results from the linking of system 
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streams related to icon poaitions of icons corresponding to 

the linked system streams; and 

a reproduction route display indicating unit for 

instructing the display control unit to display the icons in 

the editing area linked together to visually represent the 

:eproduetion route of the system streams linked by the 

system stream linking unit, 

wherein the display control unit displays the icons in 

the editing area linked together. 

5. The system ·stream reproduction control info:cmation 

editing apparatus of claim 4, 

wherein the operatior. receiving means further includes 

an editing operation receiving unit for reeeiving an editin9 

indication for the system stream reproduction control 

info.i:mation, and 

wherein the reproduction control information editing 

unit reads the template stored in the template information 

storaqe means and edits the system stream reproduction 

control information by setting the parameters in the read 

template, in accordance with the number of system.streams 

and the reproduction route stored corresponding to icon 

positions stored in tr.e editinq information storage unit. 

6. The system stream reproduction control information 

editing apparatus of Claim 5, 
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wherein the operation interp;etinq uni~ further 

includes: 

a third window display indicating unit for instructinq 

the display control unit ~o display a third window that 

shows a list of edited objects when an operation received by 

the operation receiving unit is an indication to start 

editing, each.edited object.being a system stream that is 

sel~ctively rep~oduced and is one of 

(a) a menu language unit for a language used in a menu 

and 

(b} one angle out of a multiar.gle, 

wherein the opera~ion receiving means further includes 

an edited object receiving uni~ for receiving an operation 

that selects one of the edited objects from the menu items 

display9d in the third window displayed by the display 

means, 

and wherein when the editing object receiving unit has 

received a selection of a multiangle as the edited object, 

and the operation interpreting unit judges that a display 

position of the moved icon aftet the drag operation is 

within an area including the multiangle, the syste.~ stream 

linking unit judges that the system stream corresponding to 

the moved icon is included in the selective teproduction 

period and links the system stream as one system stream in 

the selective reproduction period, while when the operation 

interpreting unit judges that the display position of the 
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moved icon after the drag operation i~ not within an area 

including the multiangle, the system stream linking unit 

judges that the system stream correspondinq to the moved 

icon is not included in the selec~ive rep:oduction period 

and links the s.ystem stream as a separate system stream, 

with the editing information storage unit storing 

information showing whether each system stream is included 

in the selective ~eproduction period or is a separate system 

st~eam. 

7. The system stream reproduction control information 

editinq apparatus of Claim 5, · 

wherein the operation interpreting unit further 

inc:ludes: 

a third window display indicating unit for instructing 

the display cont~ol unit to display a third window that 

shows a list of edited objects when an operation received by 

the operation receiving unit is an indication to start 

editing, each edited object bein9 a system stream that is 

selectively reproduced and is one o~ 

(a) a menu language unit for a language used in a menu 

and 

(b) one angle out of a multiangle, 

wherein the operation receiving means further includes 

an edited object reeeiving unit tor receiving an operation 

that selects o~e of the edited objects from the menu items 
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d15played in the third window displayed by the display 

means, 

wherein when th• edited object receiving unit has 

received a selection of a menu language unit as an edited 

unit, the number of system streams receiving unit receives a 

language code of a lanq'~age used in a menu after receiving 

the number of system streams that can be selectively 

reproduced durinq the selective reproduction period and the 

editing information stcraqe unit stores the received 

lanquaqe code in accordance with an interpreting by the 

operation inte"rpreting unit, 

wherein the parameters in the template also include a 

parameter that indicates a language code, 

and wherein the ··.system stream reproduction control 

infoJ:mation editing unit edits the system stream 

reproduction control information by settinq the para.'1\eter 

that indicates the language code usinq the language code 

stored by the editing information storage unit. 

8. The sys~em stream ~eproduction control information 

editing appa~atus o! Claim·4, 

wherein the editing control means further includes: · 

a reproduction route judging unit for judging whether a 

linking ot a system stream according to the drag operation 

for an ieon received by ~he reproduction route receiving 

unit causes a number of system streams in the selective 
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reproduction period to exceed the number oi system streams 

that can be selectively reproduced duting the selective 

reproduction period; and 

a reproduction route linkinq prohibiting unit for 

prohibiting a linking of the system stream by the system 

stream linking unit, w}len a .. judgement by the .i::eproduction 

route judging unit is positive. 

9. A ay3tem stream reproduction control information editing 

method for editing system stream reproduction control 

information that includes a reproduction route for system 

streams that are recorded on a multillledia optical disc and 

contain imaqe information, the reproduction route including 

a selective reproduction peried durinq which one of a 

plurality of system streams is selected.for reproduction, 

the system stream reproduction control information 

editing method comprising: 

a first window display indicating step for indicating 

display of a first window for inputting a n'Ulllbe: of system 

streams that can De selectively reproduced during the 

selective reproduction period; 

a first display control step f.or reading window 

infor.:nation for the first window from a window information 

storage unit ~hat stores window information includin9· a 

display content of each of a plurality of windows, and 

having the first window displayed on the display screen; 



' 1111111111111 11111 1111111 1111 
* C L M S * 

94 

a number o: system streams receiving 3tep :or receiving 

an input Of the number o: system streams via the first 

window displayed on the display screen; 

a first editing information storing step for storing 

the numl:>er of system streams received in the number of 

system streams receiving step; 

a second window display indicating step for indicating 

display ot a second window when the number of system streams 

receiving unit has received the input of the nUlllber of 

system streams, the second window having an editing area for 

editing the reproduction route of the system st:eams, the 

second window displaying icons that correspond tc system 

streams to display a part of the reproduction route being 

edited by the editor; 

a second display control step for reading window 

info~tion for the second window from the window 

in!ormation ~torage unit, the window information storage 

unit also storing ic::on information -for icons that are to be 

displayed in the second window, and for having the second 

window displayed on the display screen; 

a reproduction route receiving step for receiving a 

drag operation that moves a moved icon to a predetermined 

position in the editinq area of the sec::ond window displayed 

on the display screen; 

a system stream linking step tor linking system streams 

in accordance with a position of the moved icon after the 
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drag operation received by the reproduction route receiving 

step, wherein a linking ot system streams equates to 

qeneration of linking information for system streams, and 

the linking information forxr.s the reproduc'tion route; 

a second editing information storing step for seorinq 

the linking information resulting from the linking of system 

streams by the system st~eam. linking unit related to icon 

positions of icons cor~esponding to the system st~eams1 

a rep:oduction route di~play indicating step tor 

indicating a display of the icons in the editing area linked 

together to visually rep~esent the reproduction route of the 

system streams linked by the system stream linking step; 

a thir~ . display .. ~ont.rol step tor having the icons in 

the editing area displayed linked together to show the 

linking of the system streams by the system stream 1inking 

step; 

an editing operation ~eceiving step for receiving an 

editing operation for the system stream reproduction control 

information: and 

a system s~ream reproduction control information 

editing step for ~eading a template for generating system 

stream reproduction control information from a template 

information storage unit that stores the template and 

editing the system st~eam reproduction control information 

in the read template by 3ettinq pa~ameters in accordance 

with the number of system streams stored in the first 
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editing information storing step and the linking information 

stored in the second editing information storing step, the 

template being composed of predetermined scripts and at 

least one para.mete~, and one of the parameters indicatinq a 

number of system streams that can be selectively reproduced 
... 

during the selective reproduction period. 

10. The system stream reproduction control info:rmation 

editing method of Claim 9, 

wherein the f ollowinq steps axe performed between the 

reproduction route receiving step and the system stream 

linking step: 

a reprod~ction route judqinq step for judging whether a 

linking of a system stream according to the dra9 operatien 

tor an icon received by the reproduction route receiving 

step causes a number of sys_tem streams in the select! ve 

reproduction period to exceed the numl:>e: of system streams 

stored in the tirst editing information storing step; and 

a reproduction route linking prohih~ting step for 

prohibiting linking or the system stream in the system 

streair. linking step when a judgement by the reproduction 

~oute judging step is positive. 

11. The system stream reproduction control information 

editing method of Claim 9, 

wherein the tallowing steps are performed before the 



111111111111111111111111111111 
C L H S * 

97 

first window display indicatinq step: 

an initial operation receiving step for receiving an 

commence editinq operation from an editor; 

a third window display indicatinq step for indicating, 

when the commence editing operation has been received in the 

initial operation receiving step, a display of a third 

window that displays a list of edited objects, the edited 

objects being sets of at least one system stream that are 

selectively reproduced. and .. each edited object being one of 

(a} a menu language unit for one language used in a 

menu, and 

{b} one angle out of a multiangle; and 

a third window display control step for readinq window 

information for the third window from the window information 

storage unit and having the third window displayed on the 

display sci:een, 

wherein the number ot system streams received in the 

number of system streams receiving step is a number of 

languages for a case when the edited objects are menu 

language uni_ts and is ~ number of angles for a case when the 

edited objects are angles in the multiangle. 

12. A computer-readable recording medium that is used tor 

recordinq a program that is executed by a system stream 

reproduction control information editing apparatus that 

edits sys'te:m stream reproduction control info:cmation· 

This Sheet Has Bee 
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including a reproduction route tor system streams that are 

recorded on a multimedia optical disc and contain image 

information, the reproduction route including a selective 

reproduction period during which one of a plurality of 

system streams is selected for reproduction, 

the program. comprising the following step5: 

a firs~ window display indicating step for indicating 

display of a first window for inputtinq a number of system 

streams tha~ can be selectively reproduced during the 

selective reproduction period; 

a first display cont%ol step for reading window 

information for the first window from a window information 
... 

storage unit that stores window information including a 

display content of each of a plurality of windows, and 

havinq the first window displayed on the display screen; 

a number of system st~ea:ns receiving $tep for receivinq 

an input of the number of sy~tem streams via the first 

window displayed on the display screen; 

a first editinq information storing step for storing 

the number of system streams received in the number ot 

system streams receiving step; 

a second window display indicating step for indicating 

display of a second window when the number of system streams 

receiving unit has received the input of the number of 

system stcea."US, the secor.d window having an editing area tor 

editing the reproduction route of the system streams, the 

liimur 
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second window displaying icons that correspond to system 

streams to display a part of the reproduction route ~eing 

edited by the editor; 

a second display control step tor reading window 

information -for the second window from the window 

info:mation stora9e unit, the window information sto~age 

unit also storing icon information for icons that are to be 

displayed in the second window, and tor having the second 

window disp1ayed on the display screen; 

a reproduction route receiving step for receiving a 

drag operation that moves a moved icon to a predetermined 

position in the editing area of the second window displayed 

on the display screen; 

a system stream linking step for linking system streams 

in accordance wi~h a position of the moved icon after the 

drag operation received by the reproduction route receiving 

step, wherein a linking of system streams equates to 

generation of linking information tor system streams, and 

the linking information forms the reproduction route; 

a secona editing information $tO~ing step tor storing 

the linking information resulting from the linking of system 

streams by the system stream linking unit related to icon 

positions of icons corresponding to the sys~em streatt~; 

a reproduction route display indicating step for 

indicating a display of the icons in the editing area linked 

together to visually represent the reproduction route of the 
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system streams linked by the system stream linking step; 

a third display control step for havinq the icons in 

the editing area displayed lin.ked together to show the 

linking of the system streams by the system stream linking 

step; 

an editing operation receiving step for receiving an 

editing operation for the system stream reproduction control 

information; and 

a system stream reproduction control intorination 

editing step for reading a template for generatinq system 

stream reproduction control info::rmation from a template 

information storaqe unit that stores the template and 

.editing ~he system stream reproduction control infonnation 

in the read template by settinq parameters in accorda..~ce 

with the number of system streams stored in the first 

editinq information storing step and the linking information 

stored in the second editing info:cmation storing step, the 

template being composed ct predetermined scripts and at 

least one parameter, and one of the parameters ind~catin9 a 

number of system streams that can be selectively reproduced 

duting the selective reproduction period. 

13. The recording medium of Claim 12, wherein the program 

further comprises the following steps to be performed before 

the first window display indication step: 

an initial operation receivinq step !or receiving an 
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commence editing operation·from an editor; 

a third window diaplay indicating step for indicating, 

when the commence editing ope~ation has been received in the 

initial operation receiving step, a display of a thira 

window that displays a list of edited objects, the edited 

objects being sets of at least one system st:eam that are 

selectively reproduced and each edited object being one of 

(a) a menu language unit for one language used in a 

menu, and 

(b) one angle out ot a mu1tianqle; and 

a third window display control step for ~eadinq window 

information tor the third.window from the window information 

storage unit and having the third window displayed on the 

display screen, 

wherein the number of system streams received in the 

number of system streams receiving step is a number of 

languages for a case when the edited objects are menu 

languaqe units and is a nUlUber of angles for a case when the 

edited objects are angles in the multiangle. 
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