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APPARATUS AND METHOD FOR PRODUCING 
REPRODUCTION TIME OF AN OPTICAL DISC 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an apparatus and 
method for producing reproduction time of an optical disc, 
and, more particularly, to an apparatus and method for 
producing the reproduction time by detecting time codes 
from system data of the optical disc. 

[0003] 2. Description of Prior Art 

[0004] A Compact Disc (referred to as “CD” hereinafter) 
is currently one of the most Widely used recording media for 
optical discs. The CD is broadly used as a recording medium 
in various recording media ?elds, including the audio and 
computer ?elds. Some of the advantages achieved by using 
the CD as a recording medium are that the CD has a greater 
recording capacity than other conventional recording media, 
the CD can be preserved permanently, and the CD is easy to 
move due to its small siZe. Additionally, CDs record data 
digitally, preserving the data Without deterioration even if 
the CD is used repeatedly. 

[0005] A Digital Video Disc (referred to as “DVD” here 
inafter) has been recently developed as a neW recording 
medium. The DVD has all the above-noted characteristics of 
the CD. Additionally, the DVD is able to store moving 
images as Well as numbers, characters, ?gures and voices. 
The recording capacity of one recording side of a DVD is 
about 6-7 times the recording capacity of the CD. Conse 
quently, the DVD has become popular as an alternative 
recording medium to the CD. Furthermore, the DVD has 
become the focus in the recording media market, including 
the video, audio and computer ?elds. 

[0006] The CD and DVD, as illustrated in FIG. 1, gen 
erally are composed of a Lead-In area, a data recording area 
and a Lead-Out area. The Lead-In area is placed in a 
predetermined area near the center of the disc, the Lead-Out 
area is placed at the periphery of the disc, and the data 
recording area is placed therebetWeen, extending from the 
end of the Lead-In area toWard the periphery of the disc 
before the Lead-Out area begins. The disc has a plurality of 
tracks for storing data. Main data, eg video/audio data, are 
stored in each track as a sector/unit. That is, predetermined 
video/audio data are stored on the plurality of tracks on the 
recording surface of the optical disc, as a sector/unit. Data 
stored in the CD and/or DVD is reproduced by reproducing 
the data stored in the sectors/units. 

[0007] The length of a sector on a track in a CD is preset. 
In each track, there eXists an absolute address Which 
announces positions on the track based on the sectors. Since 
the CD is frequently used in audio and computer related 
applications, and data used in the ?elds is arranged such that 
data of the same volume occupies the same amount of space, 
each sector of a formatted CD having a pre-set length 
enabling those sectors to store data having a ?Xed volume. 
When the absolute address is detected for a sector on a track 
Whose data is being reproduced, the position of the data 
being reproduced on the track, and therefore the related 
reproduction time, may be produced. That is, reproduction 
time is determined based on the relative positions of 
recorded data since CDs store constant length sections of 
data. 

Feb. 21, 2002 

[0008] By contrast, data stored in the DVD represents 
moving images, such as video signals. The data representing 
the moving images is stored such that the storage space 
occupied by a predetermined amount of data is variable and 
dependant on the position of the data being reproduced from 
the DVD. Therefore, the reproduction time of a certain 
amount of data stored on the disk is not ?xed, nor is the 
reproduction time dependant on the position (e.g., absolute 
address) of the data on the DVD. Further, When recording on 
a DVD, moving images such as video signals are recorded 
as sectors/units, With the length of each sector differing 
according to the volume of the data or the recording posi 
tion. As a result, if only the address of a sector is detected, 
it is not possible to determine the physical reproducing 
position and the reproduction time of the data on the DVD 
Which is presently reproduced. 

SUMMARY OF THE INVENTION 

[0009] An object of the present invention is to improve 
upon the conventional reproduction of data stored in the 
DVD. 

[0010] To accomplish this and other objects, a ?rst 
embodiment of the present invention includes an apparatus 
and method for determining reproduction time of a program 
on a disk. A ?rst device determines time code data based on 
control data that indicates a position of the program on the 
disk and that is stored on the disk. A second device deter 
mines reproduction time of the program based on the time 
code data. 

[0011] The ?rst device may include a detector for detect 
ing the control data stored on the disk, and a processor for 
determining the time code data based on the control data. 
The processor computes the time code data based on the 
control data. More speci?cally, the processor generates an 
output based on ?rst time code data associated With ?rst data 
units and second time code data associated With second data 
units, each ?rst time code data indicating reproduction time 
of an associated ?rst data unit and each second time code 
data indicating reproduction time of an associated second 
data unit. The second device determines the reproduction 
time based on the output generated by the processor. 

[0012] Alternatively, the processor may generate an output 
based on ?rst time code data associated With ?rst data units 
and second time code data associated With a second data 
unit, Where each ?rst time code data indicates reproduction 
time of an associated ?rst data unit and the second time code 
data corresponding to reproduction time of at least the 
associated second data unit, and Where the second device 
determines the reproduction time based on the output gen 
erated by the processor. In this alternative case, the second 
time code data corresponds to a summation of reproduction 
time for the associated second data unit and other second 
data units preceding the associated second data unit. 

[0013] Asecond embodiment of the present invention also 
includes an apparatus and method for determining repro 
duction time of a program on a disk. This embodiment 
includes a detector for detecting ?rst time code data asso 
ciated With ?rst data units, a detector for detecting second 
time code data associated With second data units, and a 
device for determining a reproduction time based on the 
detected ?rst and second time code data. 
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[0014] Each ?rst time code data is included in a header of 
an associated data unit. Each ?rst time code data indicates 
reproduction time of an associated ?rst data unit, each 
second time code data indicates reproduction time of an 
associated second data unit. 

[0015] A detector may also be provided for detecting 
additional time code data associated With a data unit in a 
header of a DVD corresponding to a video object unit 
(VOBU). The additional time code data corresponds to 
reproduction time of the associated second data unit, and to 
a summation of reproduction time for said associated second 
data unit and other second data units preceding said asso 
ciated second data unit. In this case, the processor calculates 
the reproduction time based on the ?rst time code data and 
the additional time code data. 

[0016] The reproduction time may represent an amount of 
time included in a portion of a program already reproduced, 
or it may represent an amount of time in a portion of a 
program remaining to be reproduced. 

[0017] If the later case, a detector may be used for 
detecting a total reproduction time of a program being 
reproduced, and a processor is used for calculating said 
reproduction time based on a difference betWeen said total 
reproduction time and the above-described time code data. 
For instance, When the second or additional time code data 
is detected, the processor may calculate the reproduction 
time based on a difference betWeen the total reproduction 
time and various combinations of the ?rst time code data, the 
second time code data, and the additional time code data. 

[0018] The reproduction time (the performed time and/or 
the remaining time) of the optical disc is able to be displayed 
on the screen of a display according to the present invention 
in response to the request of a user. Therefore, the present 
invention has the advantage that the user maybe able to 
acquire the performed time and/or the remaining time of the 
present title. 

[0019] In each of the above-described cases, the ?rst and 
second data units are stored on a digital versatile disk 
(DVD), the ?rst data units corresponding to program chains 
(PGCS) and the second data units corresponding to cells. 

[0020] Further scope of applicability of the present inven 
tion Will become apparent from the detailed description 
given hereinafter. HoWever, it should be understood that the 
detailed description and speci?c examples, While indicating 
preferred embodiments of the invention, are given by Way of 
eXample only, since various changes and modi?cations 
Within the spirit and scope of the invention Will become 
apparent to those skilled in the art from this detailed descrip 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] The above and other objects, features and advan 
tages of the present invention Will become apparent from the 
folloWing detailed description With the accompanying draW 
ings, Which are given by Way of illustration only, and thus 
are not limitative of the present invention, and in Which: 

[0022] FIG. 1 is a schematic diagram of a general optical 
disc; 

[0023] FIG. 2 is a schematic diagram of a DVD system; 
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[0024] FIG. 3 is a block diagram shoWing the apparatus 
for producing the reproduction time of the optical disc 
according to the present invention; 

[0025] FIG. 4 is a detailed formation diagram of a DVD 
system data; 

[0026] FIGS. 5A to 5C are components of a How chart for 
producing a performed time of the optical disc according to 
the present invention; 

[0027] FIG. 6 is a How chart for detecting the respective 
time code data for the respective reproduced ?les corre 
sponding to FIGS. 5A to SC; 

[0028] FIGS. 7A to 7C are components of a How chart for 
producing the remaining time of the optical disc according 
to the present invention; and 

[0029] FIG. 8 is a How chart for detecting the respective 
time code data for the respective ?les corresponding to 
FIGS. 7A to 7C. 

[0030] FIG. 9A is a diagram shoWing a relationship 
betWeen ?les, cells, and VOBUs and the reproduction time 
code information therein; and FIG. 9B is a diagram of 
contents of a buffer memory in processor 15 of FIG. 3. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0031] Reference Will noW be made in detail to the pre 
ferred embodiments of the present invention, examples of 
Which are illustrated in the accompanying draWings. 

[0032] Prior to describing the method and apparatus of the 
present invention, a data structure of a general DVD is 
described With reference to FIG. 2. 

[0033] FIG. 2 is a schematic diagram of a DVD system. 
The Program Chain Information (“PGCI”) of a DVD 
includes plural titles betWeen a lead in and lead out area, 
each title including plural cells. Each cell comprises plural 
VOBUs, identi?ed in FIG. 2 as VOBU-IDN#1, VOBU 
IDN#2 and VOBU-IDN#3. Each VOBU-IDN comprises 
plural sectors storing main data, ie video/audio data. 

[0034] In order to reproduce a desired title from a plurality 
of titles contained in the DVD, cell information correspond 
ing to the desired VOBU should be ?rst searched from the 
PGCI. Once cell information corresponding to a desired title 
has been identi?ed, the corresponding VOBU is searched 
based on the cell information and VOBU information. That 
is, the PGCI, the cell information and the VOBU informa 
tion are the system data. This system data is necessary for 
performing control operations Which require a determination 
of a desired position of data sought, in order to reproduce the 
signal data required by the user from the signal data recorded 
in the optical disc. 

[0035] FIG. 3 is a block diagram shoWing an eXample of 
an apparatus for producing the reproduction time of the 
optical disc according to the present invention. 

[0036] The apparatus shoWn in FIG. 3 comprises: the 
optical disc 1 on Which data is recorded; an optical pick-up 
apparatus 3 for reading the data recorded on the optical disc 
1; a motor 11 for rotating the optical disc 1; a servo-circuit 
13 for applying driving signals supplied to the motor 11 and 
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the optical pick-up apparatus 3; and a processor 15 for 
controlling the operation of the servo-circuit 13. 

[0037] The processor 15 comprises a time computing unit 
(TCU) 14 for receiving time code information from a 
navigator 17, and for decoding and computing time code 
information to produce the reproduction time. Processor 15 
may also include a buffer memory (not shoWn) for storing 
time code data detected based on reproduction data stored on 
the disk. To track an amount of time reproduced in a 
program, the buffer memory may store time code data 
corresponding to program chains, cells and video object 
units of a title that have been previously reproduced. As 
described in more detail With respect to FIG. 4, time code 
data may be stored in headers for each of the respective data 
units including the program chains, cells and video object 
units. As those data units are reproduced, the corresponding 
time code data may be read from headers and stored in the 
processor buffer memory. Processor 15 may be a micropro 
cessor, or other Well knoWn processing device. 

[0038] The apparatus of the present invention further 
comprises: a high frequency amplifying unit (HF AMP) 5 
for processing the signals being output from the optical 
pickup apparatus 3; an error correcting circuit (ECC) 7 for 
correcting errors in signals received from the high frequency 
amplifying unit 5; and a Variable Bit Rate buffer (VBR 
Buffer) 9 for temporarily storing error-corrected signals 
supplied from the error correcting circuit 7. 

[0039] Navigator 17 communicates With processor 15, the 
signals that are required for data transmission and for 
executing control needed to transmit reproduced data output 
VBR buffer 9. Navigator 17 receives the reproduced data 
output from VBR buffer 9, analyZes the system data from the 
reproduced data, detects the time code information, and 
transmits the detected time code information to processor 
15. 

[0040] The apparatus of the present invention may also 
comprise: a video signal processing circuit 21 for extracting 
only video data from the reproduced signal data output from 
the VBR buffer 9; a graphics circuit 25 for extracting only 
caption data from the reproduced signal data applied via the 
video decoding circuit 21; and an audio signal processing 
circuit 27 for receiving only audio signals the reproduced 
signal data applied via the graphics circuit 25. Video decod 
ing circuit 21, graphics circuit 25 and audio decoding circuit 
27 are controlled by navigator 17. That is, of the reproduced 
data output from the VBR buffer 9, the video signals are 
input into the video signal processing circuit 21, the caption 
signals are input into the graphics circuit 25 and the audio 
signals are input into the audio signal processing circuit 27. 
These respective signals are then respectively decoded into 
respective original signals by the circuits 21, 25 and 27, 
Which may be any circuit capable of decoding such signals. 

[0041] The apparatus of the present invention may also 
comprise: a digital/analog converter 23 for mixing decoded 
video and caption signals respectively generated by video 
signal processing circuit 21 and graphics circuit 25, and for 
converting the mixed signal into a analog signal; and an 
on-screen display 31 for displaying the analog signal output 
from the digital/analog converter 23 as a character signal 
under the control of the processor 15. As shoWn in FIG. 3, 
the processor 15 outputs control signals to the onscreen 
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display 31. The control signals may be signals for displaying 
the reproduction time or signals for displaying a menu 
screen. 

[0042] The apparatus of the present invention may further 
comprise an audio digital/analog converter 29 for receiving 
decoded audio signal from audio digital signal circuit 27, 
and for converting the decoded audio signal into an analog 
audio signal. The analog audio signal generated by the audio 
digital/analog converter 29 is then output, for example, 
through a speaker (not shoWn in the attached draWings). 

[0043] The apparatus for producing the reproduction time 
of the optical disc according to the present invention is 
operated as explained beloW. 

[0044] When a reproduction key is input, the processor 15 
sWitches the servo-circuit 13 to a initial state. When 
sWitched to an initial state, the servo-circuit 13 drives the 
motor 11 by outputting a ?rst driving signal, and outputs a 
second driving signal to the optical pick-up apparatus 3 
Which reads the data recorded on the optical disc 1. The 
optical pick-up apparatus 3 then outputs signals Which are 
read by the optical pick-up apparatus and Which correspond 
to the data recorded on the optical disc 1 to the servo-circuit 
13 and the high frequency amplifying unit 5. Based on the 
signals output from optical pick-up apparatus 3, the servo 
circuit 13 generates tracking error signals and focusing error 
signals, thereby continuously adjusting tracking and focus 
ing of the optical pick-up apparatus 3. The high frequency 
amplifying unit 5 ampli?es the signals from the optical 
pick-up apparatus 3 and then outputs those signals to the 
error correcting circuit 7. 

[0045] Under the control of the navigator 17, the error 
correcting circuit 7 receives ampli?ed signals output from 
the high frequency amplifying unit 5, corrects errors gen 
erated in a bit stream, and outputs error corrected signals to 
the VBR buffer 9 Where those signals are temporarily stored. 

[0046] The VBR buffer 9 simultaneously outputs repro 
duced data to the video signal processing circuit 21 and the 
navigator 17. The navigator 17 analyZes the system data 
based on the reproduced data output from the VBR buffer 9, 
divides the reproduced data, and supplies the divided repro 
duced data to the video signal processing circuit 21 Which 
extracts only the video signals. Similarly, the graphics 
circuit 25 extracts only the caption signals, and the audio 
signal processing circuit 27 extracts only the audio signals. 

[0047] The video signals input into the video signal pro 
cessing circuit 21 are expanded and decoded under the 
control of the navigator 17, and decoded video signals are 
output from video signal processing circuit to the graphics 
circuit 25 and the digital/analog converter 23. The graphics 
circuit 25 extracts only the caption signals, decodes the 
caption signals under the control of the navigator 17, and 
then outputs the decoded caption signals in a language the 
user desires. The audio signal processing circuit 27 decodes 
the audio signals, and outputs decoded audio signals in a 
language the user selects. 

[0048] By the above-described operations, the decoded 
video signals output from the video signal processing circuit 
21 are converted into analog video signals and then dis 
played through the on-screen display 31. The decoded audio 
signals are also converted into analog audio signals and then 
output. 
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[0049] FIG. 4 is a detailed diagram of the system data of 
the DVD. As shown in FIG. 4, the data-recorded area of the 
DVD is composed of a plurality of Video Title Sets (VTSs) 
that are each composed of one or more ?les. 

[0050] In front of a group of one or more VTSs, there is 
a video manager Which stores the system data that controls 
the overall operation of the DVD. Each video manager 
comprises a Title Search Pointer Table (TT-SRPT) and a 
Video Manager Information Management Table (VMGI 
MAT) Which respectively store information related to the 
starting positions of the respective VTSs and TT-SRPTs. 

[0051] Each of the VTSs (e.g. VTS#1) comprises a Video 
Title Set Program Chain Information Table (VTS-PGCIT) 
Which stores Program Chain Information PGCI With regard 
to each of the ?les Within the respective VTS, e.g., Video 
Title Set Program Chain Information Table (VTS-PGCIT), 
and a Video Title Set Information Management Table 
(VTSI-MAT) Which stores information related to the starting 
position of the VTS-PGCIT. Since each VTS has one or 
more ?les and each ?le has a corresponding VTS-PGCIT, 
each VTS-PGCIT comprises a plural VTS-PGCIs. Each of 
the VTS-PGCIs in a VTS-PGCIT stores the reproduction 
time codes of a respective program chain and the PGCI of 
the respective ?le. Moreover, in each VTS-PGCIT, there are 
a plurality of VTS-PGCIs corresponding to a plurality of 
?les, and in each of the VTS-PGCIs, there are reproduction 
time codes related to the respective ?le. 

[0052] Each VTS-PGCIT further comprises a Video Title 
Set Program Chain Information Search Pointer (VTS-PGCI 
SRP) Which stores information regarding starting position of 
the VTS-PGCIs, and a Video Title Set Program Chain 
Information Table Information (VTS-PGCITI) Which stores 
information regarding the starting position of the VTS 
PGCI-SRP. 

[0053] Each of the VTS-PGCIs comprises a Cell PlayBack 
Information Table (C-PBIT) Which stores system informa 
tion related to a plurality of cells included therein. The 
C-PBIT comprises a Cell PlayBack Information (C-PBI) and 
a plurality of cells Within the respective VTS-PGCI. Each of 
the cells includes a plurality of VOBUs. Each of the VOBUs 
include a VOBU reproduction time code related to the 
respective VOBU, and each of the cells include a cell 
reproduction time code related to the respective cell. Each of 
the cells further comprises starting and ending position data 
related to the VOBUs included in the respective cell. Thus, 
data recorded on the DVD is reproduced by reproducing 
data recorded in each of the VOBUs in each of the plurality 
cells. 

[0054] The VOBU reproduction time code for a VOBU 
does not represent the reproduction time of only that par 
ticular VOBU. Rather, the VOBU reproduction time code 
also represents the summariZed reproduction time of other 
VOBUs in the cell. For example, the reproduction time code 
of the second VOBU (VOBU2 in FIG. 4) represents the sum 
of the reproduction time of VOBU1 and the reproduction 
time of VOBU2. Therefore, the summariZed reproduction 
time of all VOBUs reproduced can be produced based solely 
on the reproduction time code of the present VOBU being 
reproduced. 
[0055] FIGS. 5A-5C are How charts describing a method 
for producing the performed time of the optical disc accord 
ing to the ?rst preferred embodiment of the present inven 
tion. 
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[0056] During the reproduction of data from the optical 
disc, the processor 15 continuously monitors Whether the 
user Wants to display the reproduction time (step 501). Step 
501 may be implemented by the processor 15 upon the 
user’s request regarding the reproduction time display via a 
signal input, eg by keyboard input means (not illustrated in 
the attached draWings). If the user Wants to display the 
reproduction time in step 501, the processor 15 controls the 
display of the reproduction time as folloWs. 

[0057] First, the processor 15 detects the number of the 
present title (step 503). Since the apparatus of the present 
invention selectively eXecutes a predetermined one of the 
plurality of titles in the DVD, the reproduction time can be 
produced by obtaining reproduction time code data of the 
present title When the number of the present title is detected. 

[0058] After the number of the present title is detected in 
step 503, the processor 15 Will transmit the number to the 
navigator 17 (step 505), and apply a control command to the 
navigator 17 so that the navigator 17 Will detect the repro 
duction time code data included in the system data of the 
present title, and Will send that reproduction time code data 
to the processor 15 (step 507). When the control command 
is transmitted to the navigator 17, a data detecting unit 19 in 
the navigator 17 detects the system data from the reproduced 
signal data output from the VBR buffer 9 (step 509). 

[0059] The reproduction time code data, and thus the 
corresponding reproduction time, is detected by identifying 
the ?le reproduction time code data of a plurality of ?les 
included in the title being reproduced, the cell reproduction 
time code data and the VOBU reproduction time code data. 
For eXample, the navigator 17, searches the PGCIs of the 
plurality of ?les of the present title from the reproduced 
signal data output from the VBR buffer 9, since the above 
various reproduction time code data are recorded in the 
PGCIs. 

[0060] The ?le reproduction time code data of the plurality 
of ?les included in the present title are searched by folloWing 
steps With reference to FIG. 6. The VMGI-MAT of the 
respective VTSs is read from the reproduced signal data 
(step 601). The information of the starting position of the 
TT-SRPT, Which stores the information of the starting posi 
tions regarding the respective VTSs, is searched (step 603), 
and then the TT-SRPT is read (step 605). 

[0061] By step 605, starting information of the present 
title is detected. Furthermore, by step 605, the starting 
position of the VTS being presently reproduced may also be 
knoWn. The VTSI-MAT of the present VTS is then read (step 
607). At step 609, the starting information of the VTS 
PGCIT of the respective VTS is searched from the VTSI 
MAT, and the VTS-PGCIT is read at step 611. 

[0062] At step 613, the VTS-PGCITI of the VTS-PGCIT 
is searched. At step 615, the starting position of the VTS 
PGCI-SRP is searched, and then the VTS-PGCI-SRP is read 
at step 617 to determine the starting position of the respec 
tive VTS-PGCI. Since the present title comprises a plurality 
of ?les each of Which has at least one VTS-PGCI, the present 
title also has a plurality of VTS-PGCIs. That is, When the 
predetermined title is reproduced, the VTS-PGCIs of the 
respective ?les are sequentially detected from the respective 
VTS-_PGCIT as the plurality of ?les of the title recorded in 
the DVD are sequentially reproduced (step 619). 
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[0063] Moreover, the VTS-PGCI of each of the plurality 
of ?les of the present video title is searched by step 601 to 
step 619. Thereafter, at step 621, the ?le reproduction time 
code data of ?les already reproduced prior to the present ?le 
being presently reproduced are detected from their respec 
tive VTS-PGCIs. For example, as shoWn in FIG. 4, if 
?le#i+2 in VTS#1 is being reproduced, the ?le reproduction 
time code data included in the VTS-PGCIs of ?les repro 
duced (?le#i to ?le#i+1) can be detected. Alternatively, time 
code data included in the VTS-PGCI: of ?les reproduced can 
be read out from a buffer in Which they are stored as those 
?les are reproduced, as described previously. Next, the 
process returns to step 511 in FIG. 5A. 

[0064] In step 511, the detected ?le reproduction time 
code data included in the VTS-PGCIs are transmitted to the 
processor 15. In step 513, the processor 15 receives ?le 
reproduction time code data of all ?les reproduced in the 
present title and transfers them to the time computing unit 
14. The time computing unit 14 decodes the ?le reproduc 
tion time code data transmitted to processor 15, converts 
them into the reproduction times (step 515), and then 
computes the ?le reproduction time ‘a’ summarized in step 
517. Therefore, the ?le reproduction time code data of all 
reproduced ?les in the present video title are computed as ‘a’ 
Which is then stored temporarily by a storing means (not 
shoWn) in the processor 15 at step 519. 

[0065] At step 521 of FIG. 5B, the number of the present 
cell being presently reproduced in the present ?le is 
detected. At step 523, the cell reproduction time code data of 
all cells reproduced prior to the cell Which is being repro 
duced are detected. 

[0066] The cell reproduction time code data detected are 
transmitted to the processor 15 (step 525), and then the 
processor 15 transmits the cell reproduction time code data 
into the time computing unit 14 (step 527). The time 
computing unit 14 decodes the cell reproduction time code 
data input from the processor 15 and converts them into the 
cell reproduction times (step 529), and then computes the 
cell reproduction time ‘b’ summariZed in step 531. There 
fore, the cell reproduction time code data of all cells 
reproduced in the present ?le are computed into the cell 
reproduction time ‘b’, Which is then stored temporarily in 
the storage means (not shoWn) of the processor 15 (step 
533). 
[0067] Finally, as shoWn in FIG. 5C, the number of the 
present VOBU being presently reproduced in the present 
cell is detected (step 535), and the VOBU reproduction time 
code data of the present VOBU is detected (step 537). The 
VOBU reproduction time code data represents the VOBU 
reproduction time ‘c’ Which includes the VOBU reproduc 
tion time of all VOBUs already reproduced prior to the 
present VOBU and the VOBU reproduction time of the 
present VOBU in the present cell. The detected VOBU 
reproduction time code data is transmitted to the processor 
15 (step 539). The processor 15 transmits the VOBU repro 
duction time code data into the time computing unit 14 (step 
541). The time computing unit 14 decodes the VOBU 
reproduction time code data input from the processor 15 and 
converts it into the VOBU reproduction time ‘c’ (step 543). 

[0068] By step 509, step 523 and step 537, reproduction 
time code data of reproduced ?les, cells and VOBUs are 
completely identi?ed, respectively. And, by steps 511 to 517, 
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steps 525 to 531 and steps 539 to 543, the reproduction time 
code data regarding the reproduced ?les, cells and VOBUs 
are converted into the reproduction times ‘a’, ‘b’ and ‘c’, 
respectively. Next, the processor 15 computes the total sum 
of the ?le reproduction time of the ?les reproduced, the cell 
reproduction time of the cells reproduced and the VOBU 
reproduction time of the VOBUs reproduced, and produces 
the total performed time (a+b+c), i.e., the performed time, 
Which the user Wants (step 545). 

[0069] The reproduction time (a+b+c) by the above steps 
is transmitted from the processor 15 to the on-screen display 
31 (step 547), and then displayed by the on-screen display 
31 as signals synchroniZed With video signals of the DVD 
(step 549). 
[0070] In short, the reproduction time of the optical disc is 
identi?ed according to the above preferred embodiment by 
detecting the reproduction time code data With the navigator 
17 and by decoding the reproduction time code data With the 
processor 15. During the process for producing the repro 
duction time, the optical disc may be continually repro 
duced. Subsequently, When the user Wants to display the 
reproduction time, the signal Which represents the reproduc 
tion time identi?ed is mixed and displayed With the video 
signals of the DVD. Alternatively, it may be possible to 
modify the present invention such that the reproduction time 
is also displayed in response to the input of a reproduction 
key or other form of user request. 

[0071] FIGS. 7A, 7B and 7C are How charts describing 
the method for producing the remaining portion of time of 
the optical disc, i.e., the time Which Will be consumed for 
reproducing the remaining portion of the optical disc or 
programs thereon, according to the second preferred 
embodiment of the present invention. 

[0072] The method of the second preferred embodiment is 
similar to that of the ?rst embodiment illustrated by FIGS. 
5A-5C and 6. HoWever, the second preferred embodiment 
further comprises a step in Which the reproduction time 
computed of the present video title is produced. The method 
of the second preferred embodiment is illustrated in FIGS. 
7A-7C and 8, Where sub-steps of step 709 in FIG. 7 are 
represented by steps 809-819 of FIG. 8. Step 701 in FIG. 
7A to step 819 in FIG. 8 are essentially the same as the 
corresponding steps of the ?rst preferred embodiment, and 
are not further discussed for that reason. HoWever, in step 
820, the ?le reproduction time code data of all ?les are 
detected from the respective PGCIs included in the 
VTS_PGCIT of the present title. Moreover, While the pre 
determined title (e. g. VTS#1 in FIG. 4) is being reproduced, 
if the user Wants to display the remaining time of the title, 
the reproduction time code data of all ?les are detected from 
the respective PGCIs regarding the respective ?les of the 
present title (VTS#1) (step 820). 
[0073] Subsequently, the steps from step 821 in FIG. 8 to 
step 717 in FIG. 7A are essentially the same as correspond 
ing steps of the ?rst preferred embodiment, except that the 
reproduction time code data of all the detected ?les are 
transmitted, input and decoded, even those not yet fully 
reproduced. That is, step 715 in FIG. 7A also includes the 
step of decoding the reproduction time code data of all the 
?les detected into the reproduction times. Also, the ?le 
reproduction times of all the ?les are summed and a title 
reproduction time ‘p’ is calculated and temporarily stored in 
a storing means (step 718). 








