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(57) ABSTRACT 

Arecording medium such as a video CD, for recording both 
audio and still picture data, has all audio data recorded on 
successive tracks Within one recording region and data of all 
of the still pictures recorded together Within another record 
ing region as successive data sets expressing respective ones 
of a plurality of groups of still pictures. Each of recorded sets 
of track control information speci?es, for the corresponding 
track, a still picture group Which includes all of the still 
pictures that are to be displayed during playback of that 
track, those pictures (Within that group) Which are actually 
to be displayed during that playback, and respective display 
starting time points for the speci?ed pictures. The playback 
apparatus includes a still picture data memory, and a control 
section Which, When playback of a selected track is desig 
nated, judges Whether the data of the corresponding still 
picture group are already stored in the memory, reads out 
those data and stores in the memory if necessary, and 
thereafter reads out the requisite still picture data from 
memory as indicated by the track control information of the 
selected track during playback of that track. 
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METHOD FOR ENABLING DISPLAYING OF A 
STILL PICTURE AT A PLURALITY OF 

PREDETERMINED TIMINGS DURING PLAYBACK 
OF RECORDED AUDIO DATA AND PLAYBACK 

APPARATUS THEREFOR 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of Technology 

[0002] The present invention relates to a playback appa 
ratus for playback of a recording medium having recorded 
thereon audio data and also still picture data expressing a 
plurality of still pictures, together With information speci 
fying timings during playing of the audio data at Which 
respective ones of the still pictures are to be displayed by the 
playback apparatus. 

[0003] In particular, the invention relates to such a play 
back apparatus Which is applicable to a recording medium 
consisting of an optical readout type of compact disk (CD) 
having still picture and audio data recorded thereon as a 
digital bit stream, With the data being recorded as a plurality 
of data portions referred to as tracks Which are managed as 
separate units. It should be noted that the term “track” is 
used in the folloWing description and in the appended claims 
only With the signi?cance de?ned above. 

[0004] 2. Description of Prior Art 

[0005] With a prior art type compact disk (generally 
referred to in the folloWing as a CD) Which is an optical 
recording disk that is utiliZed only for recording music, each 
of respective musical items that are recorded on the CD are 
managed in units of tracks, i.e., With the recorded audio data 
portion Which expresses one musical item being recorded as 
one track, and With successive tracks being recorded sequen 
tially in a recording region of the disk. In addition, such a 
CD has recorded thereon track control information (TC) 
Which indicates the respective leading addresses, ?nal 
addresses and playing durations, etc. for each of the tracks 
Which are recorded on the disk, Where the term “address” is 
used here to signify a position of recorded data on a CD, 
expressed for example as a sector number. The track control 
information is used by the playback apparatus for selecting 
a speci?c track to be played, in response to a user input 
command Which speci?es playing of that particular track. 

[0006] In recent years it has become possible to record a 
substantial amount of digital data, e.g., 600 MB, on a CD 
having a diameter of 12 cm, of the type Which has in the past 
been generally used for recording music. For that reason, 
such CDs have come into use as data storage devices of 
read-only type, referred to as CD-ROMs, for recording 
various types of digital data. In addition, CD-ROMs have 
come into use for recording music information together With 
other types of information, for example video CDs Which 
have recorded thereon audio data and also still picture or 
video data, With resultant pictures being displayed at pre 
determined times during playback of the audio data. Such 
video CDs are applied to uses such as digital video karaoke, 
music videos, animated cartoons, language teaching mate 
rials, teaching materials for infants, etc., so that the appli 
cations of CDs have expanded into a Wide range. In addition, 
DVDs (digital video disks), Which are a type of video CD 
having very large storage capacity, have noW been put into 
practical use. 
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[0007] In the case of video CDs Which have a ?le structure 
that is based on the ISO 9660 standard, the disk has a lead-in 
region at the inner periphery of the disk, a lead-out region at 
the outer periphery of the disk, and the tracks are succes 
sively numbered from 1 to 99. 

[0008] Data expressing a TOC (table of contents) is 
recorded in the lead-in region. The TOC contains informa 
tion specifying various information that is necessary for 
playing selected tracks such as the starting addresses (i.e., 
the starting positions on the disk of each of the regions in 
Which the respective tracks are recorded on the disk) etc., 
With the various tracks being assigned successive numbers. 
Track No. 1 (video CD track) has recorded therein various 
?les for use in disk management, playback control data, still 
picture data, and an application program Which is required 
for activating the operation of a CD-I player. Video/audio bit 
streams Which have been subjected to MPEG 1 compression 
are recorded in each of the tracks numbered from 2 to 99. 
Information indicating termination of the program is 
recorded in the lead-out region. 

[0009] With the Widening of the range of applications of 
CDs Which has occurred as described above, a type of 
playback apparatus is noW in use for playing video CDs 
Which have audio data and video data recorded thereon, With 
the audio data formed into a plurality of tracks and the video 
data expressing a plurality of still pictures Which start to be 
displayed at respectively predetermined time points during 
playback of the audio tracks. With such a video CD, the 
respective sets of data expressing the still pictures are 
recorded Within the audio data tracks, i.e. each track can 
contain one or more sets of still picture data together With 
the audio data. Approximately 10 to 20 still pictures can be 
recorded on each track, and respectively displayed at pre 
determined time points during playing of a track. 

[0010] FIG. 5 is a diagram for use in describing the 
general arrangement of recorded data on such a prior art type 
of CD in Which both audio data and still picture data can be 
recorded in each track, With the audio data and the sets of 
still picture data being recorded in succession Within a track. 
Track control information sets TC1 to TC3 are recorded in 
the TOC region at the innermost periphery of the disk, and 
the data of tracks 1 to 3 are successively recorded folloWing 
the track control information sets TC1 to TC3, i.e. in the 
recording region Which succeeds that in Which the track 
control data sets are recorded. 

[0011] In FIG. 5, the track control information TC1 con 
sists of control information formed of the leading address 
and ?nal address of the data recorded on track 1, the playing 
duration of that track, etc. Similarly, the sets of track control 
information TC2 and TC3 respectively constitute control 
information formed of the leading address and ?nal address 
on the disk, and the playing duration, for tracks 2 and 3. 
Each of the sets of data recorded on tracks 1 to 3 is formed 
as a plurality of still picture/audio data blocks, With the 
internal con?guration of such a block being shoWn in FIG. 
5 for the case of track 1. Such a still picture/ audio data block 
contains all of the data expressing one still picture, With the 
data being divided into a plurality of segments as shoWn, so 
that the block is formed of a plurality of segments of the data 
expressing that still picture, alternating With portions of the 
audio data of that block. During playing of the track con 
taining such a block, the successive still picture data seg 
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ments are sequentially read out from the recording medium 
and are stored in a memory. When all of these data segments 
have been stored, they are combined into a single data set, 
Which is then decoded to generate a video signal expressing 
the corresponding still picture, Which can thereby be dis 
played. 
[0012] It can thus be understood that With such a method, 
by making each of the plurality of still picture data segments 
Within each still picture/audio data block suf?ciently short, 
periods of discontinuity in audio playback Which result from 
reading out of still picture data from the recording medium 
can be made correspondingly short, so that effectively 
continuous playback of the audio data of a track can be 
achieved. 

[0013] HoWever With a prior art type of optical recording 
disk having the data recording arrangement described above, 
the timings at Which the respective still pictures expressed 
by the sets of still picture data recorded in a track are 
displayed, during playing of the audio data of that track, are 
?xedly determined by the arrangement of data on the disk, 
i.e., by the respectively positions at Which the sets of still 
picture data are located Within each track. This can result in 
delays occurring in playing of the audio data, due to time 
required to execute disk control operations relating to the 
still picture data. Furthermore When the recorded data are 
arranged on the disk in such a Way, then in the production 
of such optical recording disks, if it should become neces 
sary to rearrange or delete any of the still picture data after 
the data arrangement on the disk has been completed, 
complex data processing operations must be repetitively 
performed. 
[0014] A further disadvantage is that, if the same still 
picture is to be displayed a number of times Within the 
playing of one track or is to be displayed in each of a 
plurality of tracks, then the data of that still picture must be 
recorded a corresponding number of times in accordance 
With the respective timings at Which the still picture is to be 
displayed. This is a signi?cant disadvantage, since such 
recording of multiple copies of each of one or more still 
pictures on an optical recording disk may substantially 
reduce the proportion of the overall capacity on the disk that 
is available for recording of audio data. 

SUMMARY OF THE INVENTION 

[0015] It is an objective of the present invention to over 
come the problems of the prior art described above by 
providing a playback apparatus and a corresponding record 
ing medium Whereby the playback apparatus can display any 
still picture that is expressed by a still picture data set Which 
is recorded on the recording medium, at each of a plurality 
of timings Which are speci?ed by information recorded on 
the recording medium, during playback of audio data that 
are recorded on the recording medium, Without the need to 
record such a still picture data set a corresponding plurality 
of times. 

[0016] More speci?cally, a playback apparatus according 
to the present invention is adapted to execute playback of a 
recording medium having an audio data recording region in 
Which are recorded all of respective audio data sets consti 
tuting a plurality of tracks, a still picture data recording 
region in Which are recorded data expressing one or more 
groups of still pictures, With each group including all of a set 
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of still pictures that are to be displayed during playback of 
the audio data of a track, and a track control information 
recording region having recorded therein respectively sepa 
rate sets of track control information for each of the tracks. 
Each such set of track control information for a track 
includes, in addition to information for specifying the 
respective positions at Which the tracks are recorded on the 
recording medium and the playing durations of the tracks: 

[0017] (a) information Which identi?es a speci?c one of 
the aforementioned groups (i.e., a still picture group con 
taining all of the still pictures that are to be displayed during 
playing of the audio data of that track) and speci?es the 
range (i.e., initial address and ?nal address) of the region in 
Which the data of that group of still pictures are recorded on 
the recording medium, 

[0018] (b) information for individually identifying those 
still pictures (Within the speci?ed group), Which are to be 
displayed during playing of that track, and respective posi 
tions of the data sets expressing these still pictures, Within 
the data expressing the speci?ed group, and 

[0019] (c) information for specifying the respective time 
points at Which displaying of each of the identi?ed still 
pictures is to begin, With reference to the commencement of 
playback of the audio data of that track. 

[0020] When a track of the recording medium is selected 
to be played (i.e., by an input command supplied to the 
playback apparatus by a user), the video data of the still 
picture group that is speci?ed as corresponding to the 
selected track by the corresponding track control informa 
tion set are read out from the recording medium and stored 
in a memory. Readout of the audio data of the selected track 
then begins, and the sets of video data expressing respective 
ones of the still pictures that are to be displayed during 
playback of that track are thereafter read out from the 
memory at timings Which are speci?ed by the track control 
information. 

[0021] As a result, if it should become necessary during 
the production of such a recording medium to alter the 
arrangement of still picture data on the recording medium or 
to delete any of the still picture data, after layout of data on 
the recording medium has been completed, such rearrange 
ment or deletion of data can easily be performed Without the 
need to execute complex data processing operations. 

[0022] In addition, if it is required to display a still picture 
a plurality of times during playing of a speci?c track (i.e., a 
still picture Which is included in the group of still pictures 
predetermined as corresponding to that track) then such 
operation can be speci?ed in the track control information of 
that track, Without the need to record multiple copies of the 
data of such a still picture on the recording medium. 

[0023] Similarly, if it is required to display each of a 
speci?c set of one or more still pictures during playback of 
the audio data of each of a plurality of tracks, then this can 
be achieved by recording the data of a single still picture 
group Which contains all of that set of still pictures, and 
Which is speci?ed as corresponding to each of that plurality 
of tracks (i.e., Which is identi?ed Within the respective track 
control information sets of that plurality of tracks). Here 
again, recording of multiple copies of the data of such still 
pictures on the recording medium is made unnecessary. 
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[0024] Furthermore, after playback of a selected track has 
been completed, the still picture data of the still picture 
group corresponding to that track are left stored in the still 
picture data memory during any subsequent playing of other 
tracks of the recording medium. When playback of a 
selected track is to be executed, the still picture group Which 
is identifed in the track control information set of the 
selected track is ?rst compared With the contents of the still 
picture data memory, to ?nd if the data of that still picture 
group have already been stored in the still picture data 
memory. If so, then such data are read out from the memory 
and utiliZed, Without requiring any operation for storing 
such still picture data in the memory to be executed at that 
time. This serves to reduce any occurrence of discontinuity 
in the output audio signal Which is obtained from playback 
of successively selected tracks. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] FIG. 1 is a general system block diagram of an 
embodiment of a playback apparatus according to the 
present invention, 

[0026] FIG. 2 is a conceptual diagram shoWing an 
example of arrangement of track control information, still 
picture data and tracks containing audio data, on a recording 
disk for still picture data and audio data according to the 
present invention, 

[0027] FIG. 3 is a diagram shoWing an example of the 
contents of one of a plurality of sets of track control 
information shoWn in FIG. 2, corresponding to a speci?c 
one of the tracks, 

[0028] FIG. 4 is a How diagram for use in describing the 
operation of the embodiment of FIG. 1, and 

[0029] FIG. 5 is a conceptual diagram shoWing an 
example of arrangement of data on a prior art type of optical 
recording disk for still picture data and audio data, in Which 
each of a plurality of tracks is formed of a plurality of data 
blocks, With each block consisting of segments of the data 
of a single still picture, alternating With audio data segments. 

DESCRIPTION OF PREFERRED. 
EMBODIMENTS 

[0030] In the folloWing a detailed description Will be given 
of an embodiment of a playback apparatus according to the 
present invention, and of a recording medium Which can be 
utiliZed by the playback apparatus. In this embodiment, the 
recording medium is an optical recording disk from Which 
audio data and video data expressing still pictures can be 
read out by the playback apparatus of the present invention 
in a basically similar manner to that of a prior art type of 
video CD Which is used for recording audio data and still 
picture data, so that detailed description of the readout 
operation, optical readout head, etc., of the playback appa 
ratus embodiment Will be omitted. FIG. 1 is a system block 
diagram shoWing the general con?guration of the playback 
apparatus embodiment, While FIG. 2 is a diagram shoWing 
the arrangement of the recorded audio data and still picture 
data on an optical recording disk Which can be played by the 
playback apparatus embodiment. FIGS. 3 and 4 are dia 
grams for use in describing the operation of the playback 
apparatus When executing playback of audio signals and still 
picture signals from such an optical recording disk. 
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[0031] In the playback apparatus shoWn in FIG. 1, 
numeral 1 denotes a disk playback section Which is made up 
of an optical recording disk drive mechanism, an optical 
readout head, a focus control and tracking control section, a 
signal processing section, an operating section, etc., as is 
Well knoWn in the prior art. Auser of the playback apparatus 
can operate an input section 2a to generate an input com 
mand signal to specify a desired track on an optical record 
ing disk that has been set on the optical recording disk drive 
mechanism. These input command signals are supplied to a 
playback control section 2b, Which performs overall control 
of the operation of the playback apparatus. 3 is a changeover 
sWitch Which is controlled by a signal from the playback 
control section 2b as described hereinafter, 5 is a still picture 
data memory, 6 is a still picture decoding and output section 
for decoding compression-encoded still picture data that are 
read out from the still picture data memory 5, and outputting 
a corresponding video signal, and 7 is an audio decoding and 
output section for decoding compression-encoded audio 
data of a selected track and outputting a corresponding audio 
signal. 
[0032] Firstly, the manner of arrangement of data on an 
optical recording disk Which can be played by the playback 
apparatus of FIG. 1 Will be described, referring to the simple 
example of FIG. 2. In FIG. 2, TC1, TC2 and TC3 are 
respective sets of track control information corresponding to 
each of the tracks of the optical recording disk, With the track 
control information being recorded in a predetermined 
recording region of the optical recording disk Which is 
assumed to be located at the inner periphery of the optical 
recording disk. Each set of track control information 
includes information Which speci?es, for the corresponding 
track, a group of still pictures (identi?ed by a group number, 
With this embodiment) Which include all of the still pictures 
that are to be displayed during playing of the audio data of 
that track, and also the boundaries of the region Where the 
still picture data expressing that group are recorded on the 
optical recording disk. 

[0033] The audio data are collectively recorded on a 
plurality of tracks Within a single audio data recording 
region, ie in this simple example, on track 1, track 2 and 
track 3. In addition, as shoWn, all of the respective sets of 
still picture data corresponding to the groups of still pictures 
that are to be displayed during playing of the audio data of 
respective tracks are collectively recorded Within a single 
still picture data recording region. 

[0034] The numbers identifying the still picture groups are 
successively assigned, beginning from one end of the 
recording region in Which the still picture groups are 
recorded on the optical recording disk. In this example, TC1 
is the set of track control information corresponding to track 
1, and it Will be assumed that the contents of TC1 specify 
that the still picture group 1 corresponds to track 1 (i.e. that 
at least a speci?ed part of the still pictures contained in that 
group are to be displayed during playback of the audio data 
of track 1). The still picture data sets numbered from 1 to 3 
of still picture group 1 respectively express three still 
pictures, any of Which may be designated by the contents of 
the track control information TC 1 of track 1 to be displayed 
one or more times during playing of the audio data of track 
1. 

[0035] Similarly, it Will be assumed that the track control 
information TC 2 for track 2 designates the still picture 
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group 2 (consisting of three still pictures numbered from 1 
to 3) has been predetermined as corresponding to track 2, 
and that track control information TC 2 for track 2 desig 
nates that still picture group 2 (consisting of ?ve still 
pictures numbered from 1 to 5) corresponds to track 3. 

[0036] It should be noted that With the present invention, 
even in the case in Which only a single still picture corre 
sponds to a track, that still picture is handled as a still picture 
group. 

[0037] In the example of FIG. 2, the respective recording 
regions are arranged on the optical recording disk in the 
order: track control information recording region—still pic 
ture data recording region—track data recording region, i.e., 
With the track control information being recorded starting 
from the inner periphery of the optical recording disk and the 
track data recording region extending to the outer periphery 
of the disk. HoWever it Would be possible to utiliZe other 
types of arrangement of the data, such as: track control 
information recording region—track data recording 
region—still picture data recording region. 

[0038] It should also be noted that although With the 
example of FIG. 2 the respective recording regions in Which 
the sets of track control information TC1 to TC3 are 
recorded are formed at the inner periphery of the optical 
recording disk, it Would be equally possible to record the 
track control information at the outer periphery of the optical 
recording disk. 

[0039] FIG. 3 shoWs a simple example of the contents of 
a track control information set corresponding to a track, 
Which could be for example be the contents of the track 
control information TC 1 in FIG. 2. In FIG. 3, respective 
sets of information constituting the “starting position of 
track” (i.e., the initial address, on the optical recording disk, 
of the region in Which the audio data of the corresponding 
track are recorded), the “end position of track” (i.e., the ?nal 
address,.on the optical recording disk, of the region in Which 
the audio data of the corresponding track are recorded), and 
“playing duration of track” are the same types of informa 
tion as those Which are recorded in the TOC (table of 
contents) of a prior art type of optical recording disk such as 
an audio CD. The remaining sets of information contained in 
the track control information set of FIG. 3 hoWever are 
speci?c to the present invention, i.e. the “starting position of 
recorded still picture data expressing the still picture group 
corresponding to this track”, the “end position of recorded 
still picture data expressing the still picture group corre 
sponding to this trac ”, the “number of the still picture group 
Which corresponds to this track”, and the “still picture 
display information”, and these Will be respectively 
described in the folloWing. 

[0040] The “starting position of recorded still picture data 
expressing the still picture group corresponding to this 
trac ” is the initial address, on the optical recording disk, of 
the region in Which are recorded the data of a still picture 
group Which has been predetermined as assigned to the 
corresponding track. This is a still picture group Which 
includes all of the still pictures Which are predetermined to 
be displayed during playback of that track. The “end posi 
tion of recorded still picture data expressing the still picture 
group corresponding to this track” is the ?nal address of the 
region in Which the data of that still picture group are 
recorded on the optical recording disk. 
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[0041] Each of the positions, i.e. addresses on the optical 
recording disk, Which are contained in the track control 
information information can be speci?ed in terms of sector 
numbers for example. 

[0042] The information “number of the still picture group 
Which corresponds to this track” is a number Which identi 
?es the aforementioned still picture group that has been 
predetermined as assigned to this track. HoWever it should 
be noted that the invention is not limited to the use of such 
numbers for identifying the still picture groups. It Would be 
equally possible to simply use the information Which speci 
?es the range Within Which the data of a still picture group 
are recorded on the optical recording disk, i.e., the combi 
nation of “starting position of recorded still picture data 
expressing the still picture group corresponding to this 
track” and “end position of recorded still picture data 
expressing the still picture group corresponding to this 
track” to identify the still picture group that has been 
assigned to the track. 

[0043] The remaining part of the track control information 
set in FIG. 3 is the “still picture display information”, With 
an example of the contents thereof being shoWn. With this 
example, the “still picture display information” is arranged 
in the form of a table Which indicates, for each still picture 
that is part of the speci?ed still picture group and Which is 
to be displayed during playback of the audio data of the 
corresponding track: 

[0044] (a) a numeral Which identi?es that still picture, 

[0045] (b) the “display starting time point” Which is the 
time point (measured With respect to the start of playing the 
audio data of the corresponding track as a reference initial 
time point) at Which displaying of that still picture is to 
begin, and 

[0046] (c) the “starting position of recorded still picture 
data” and “end position of recorded still picture data” Which 
specify the position of the data of that still picture Within the 
data of that group of still pictures. When the data of a still 
picture group have been stored in the memory 5, that 
information can be used by the playback control section 2b 
to derive the range of memory addresses in Which the data 
of that still picture have been stored in memory, Within a 
range of memory addresses in Which the entire data of that 
still picture group have been stored. 

[0047] With the track control information example shoWn 
in FIG. 3, it can be understood that the still picture Which is 
identi?ed as picture 1 of group 1 is to be displayed tWice 
during playing of the corresponding track, i.e. With the ?rst 
period of display beginning at time point 10, and the second 
beginning at time point 100. Similarly, still picture 3 of 
group 1 is to be displayed tWice during playing of that track, 
While still picture 2 of group 1 is to be displayed once during 
playing of this track. 

[0048] Prior to the start of playback of any track of an 
optical recording disk, e.g., When an optical recording disk 
is set on the disk playback section 1 of the playback 
apparatus, the playback control section 2b automatically 
causes the optical readout head of the disk playback section 
1 to be moved to the starting address of the track control 
information, and successively reads out the contents of the 
track control information sets TC1, TC2, TC3, Which are 
then stored Within the playback control section 2b. Since 
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such operation is identical to that of a prior art type of optical 
recording disk playback apparatus such as a conventional 
audio CD player, detailed description Will be omitted. With 
the present invention, the playback apparatus thereby 
obtains and registers (prior to the initiation of any playback 
operation) not only the start and end addresses of each track, 
but also information Which identi?es the still picture groups 
Which have been preassigned to the respective tracks, and 
also the start and end addresses of the regions in Which these 
still picture groups are respectively recorded on the optical 
recording disk. 

[0049] The operation of the playback control section 2b of 
the playback apparatus embodiment shoWn in FIG. 1, 
operating on a recording medium consisting of an optical 
recording disk having the data con?guration described 
above, Will be described referring to FIG. 4. It Will be 
assumed that With this embodiment, the processing ?oW 
shoWn in FIG. 4 is initiated When the user has set an optical 
recording disk on the disk drive section of the disk playback 
section 1 and has then used the input section 2a to input a 
command specifying that a particular track of that optical 
recording disk is to be played. The playback control section 
2b then generates a control signal Which causes the optical 
readout head of the disk playback section 1 to be moved to 
the start of the region on the optical recording disk in Which 
the track control information information are recorded, and 
all of the track control information for each of the tracks is 
then read out and supplied to the playback control section 
2b, to be registered in an internal memory (not shoWn in the 
draWings) of the playback control section 2b (step S1 in 
FIG. 4). 

[0050] The playback control section 2b then scans the 
stored contents of the still picture data memory 5, judges 
Whether valid still picture data for the optical recording disk 
that is to be played (i.e., data expressing still picture groups 
Which are recorded on that disk) are already stored in that 
memory (step S2 in FIG. 4). If it is judged that such valid 
still picture data are already stored in the still picture data 
memory 5, then operation advances to step S3 in FIG. 4, 
While otherWise, the operation advances to step S4. (When 
playing of an optical recording disk is ?rst started, there Will 
of course not yet be any valid still picture data for that 
optical recording disk stored in the still picture data memory 
5.) 
[0051] In step S3, a decision is made as to Whether the data 
of the still picture group Which is speci?ed for the selected 
track in the track control information of that track are 
already stored in the still picture data memory 5. This 
judgement can for eXample be based on the aforementioned 
group numbers used to identify the respective still picture 
groups, i.e., by comparing the group number speci?ed in the 
track control information of the selected track With the group 
numbers of any still picture groups Which have already been 
stored in the still picture data memory 5. Alternatively, such 
judgement could be based on the respective ranges in Which 
the respectively data sets of the still picture groups are 
recorded on the optical recording disk, if such ranges are 
utiliZed to identify the still picture groups as described 
hereinabove. 

[0052] If it is judged in step S3 that data expressing the 
still picture group corresponding to the selected track have 
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already been stored in the still picture data memory 5, then 
operation advances to step S8, While otherWise, operation 
advances to step S4. 

[0053] In step S4, the playback control section 2b gener 
ates a control signal Whereby the changeover sWitch 3 is set 
in the condition for supplying the output data from the disk 
playback section 1 to the still picture data memory 5. After 
the playback control section 2b has moved the optical 
readout head of the disk playback section 1 to the starting 
position of the recording region in Which are recorded the 
data of the still picture group that is speci?ed in the track 
control information of the selected track (step S5), the still 
picture data of that group are read out by the optical readout 
head and are supplied via the changeover sWitch 3 to the still 
picture data memory 5, to be stored therein (step 6 in FIG. 
4). Information identifying that still picture group, such as 
the group number (or range in Which the data of that group 
are recorded on the disk, as described above) is also stored 
in the still picture data memory 5 at that time. 

[0054] After the speci?ed still picture data have thus been 
stored in the still picture data memory 5, the playback 
control section 2b supplies a control signal to the 
changeover sWitch 3 Whereby sWitch 3 is set in the condition 
for supplying the output data from the disk playback section 
1 to the audio decoding and output section 7 (step S7 in FIG. 
4), and operation then advances to step S8. In step S8, the 
playback control section 2b moves the optical readout head 
of the disk playback section 1 to the starting position of the 
recording region containing the track that is to be played, 
then the audio data of the speci?ed track begin to be read out 
by the optical readout head and supplied via the changeover 
sWitch 3 to the audio decoding and output section 7 to be 
decoded and output, With the resultant audio signal being 
supplied to the output terminal 9 (step S9). 
[0055] During the interval of playing this playback audio 
signal, in step S10, the playback control section 2b judges 
Whether a time point has been reached that is speci?ed (by 
the still picture display information of the track control 
information of the track Which is being played) for starting 
display of a particular still picture of the still picture group 
Which is assigned to that track (step S10). If it is judged that 
such a time point has been reached, then the data of the 
speci?ed still picture are read out from the still picture data 
memory 5 and supplied to the still picture decoding and 
output section 6, to be decoded to obtain a video signal 
expressing the still picture, Which is supplied to the output 
terminal 8 (step S11). 
[0056] If it is then judged in step S12 that the end of 
playback of the selected track has not yet been been reached, 
operation returns to step S10, to Wait for the neXt attainment 
of a still picture display time point that is speci?ed in the still 
picture display information of the track control information 
of that track. 

[0057] In that Way, each of the still pictures of the still 
picture group assigned to that track starts to be displayed at 
a time point speci?ed in the still picture display information 
of the track control information of the track, With each still 
picture being displayed by a number of times that is speci 
?ed in the still picture display information, but Without the 
need to record the data of a still picture a plurality of times 
on the optical recording disk. 

[0058] Furthermore, it Will be apparent that the present 
invention enables a still picture (or a speci?c plurality of still 
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pictures) to be displayed during playing of each of a number 
of different tracks, Without the need for recording multiple 
copies of the still picture data on the recording medium. This 
Will be explained referring again to FIGS. 2 and 3. In the 
above description of FIG. 2, it is assumed that the set of 
three still pictures assigned to track 1 is different from the 
three still pictures Which are speci?ed for track 2, and that 
neither of the sets of still pictures speci?ed for tracks 1 or 2 
is included Within the set of ?ve still pictures Which are 
speci?ed for track 3. In such a case, three different data sets 
are recorded in the still picture data recording region of the 
optical recording disk, respectively expressing the still pic 
ture groups 1, 2 and 3, as shoWn in FIG. 2. HoWever if for 
example the three still pictures Which are speci?ed for track 
1 Were identical to three of the ?ve still pictures Which are 
speci?ed for track 3, then the same still picture group could 
be speci?ed for both track 1 and track 3, in their respective 
sets of track control information information. In that case, it 
Would only be necessary to record the data of tWo still 
picture groups in the still picture data recording region, since 
the still picture group for track 3 Would satisfy the condition 
of including all of the still pictures Which are speci?ed for 
display during playback of track 1. 

[0059] As Will be clear from the detailed description given 
above, a playback apparatus and recording medium for 
audio data and still picture data can substantially overcome 
the problems of the prior art. When playback of the record 
ing medium begins to be performed and playing of the audio 
data of a selected track is designated, data of a still picture 
group Which includes all of the still pictures Which are to be 
displayed during playing of that track are read out from the 
recording medium and stored in memory, to be thereafter 
read out from memory and converted to a video signal at 
each of appropriate time points Which are speci?ed in the 
track control information for that track. Thereafter, if that 
same track is again designated to be played, or if playing of 
the audio data of some other track for Which all of the 
corresponding speci?ed still pictures are included in the 
aforementioned still picture group is subsequently desig 
nated, the still picture data Which have already been stored 
in memory are utiliZed, Without the need to read out still 
picture data from the recording medium. 

[0060] That is to say, if it is required to display a set of one 
or more still pictures Which are included Within a particular 
still picture group, during playing of each of a plurality of 
tracks, it is only necessary to specify that single still picture 
group as corresponding to each of that plurality of tracks, i.e. 
to identify that still picture group in each of the track control 
information sets of these tracks. 

[0061] Furthermore, if the same still picture is speci?ed to 
be displayed a plurality of times during playing of a par 
ticular track, then it is only necessary to specify such 
multiple display operation in the track control information of 
that track. In that case, a single set of data expressing that 
still picture Will be read out from memory at each of the time 
points Which are speci?ed for displaying the still picture. It 
is therefore made unnecessary to record the data of such a 
still picture at a plurality of different positions on the 
recording medium, as is required in the prior art. 

[0062] For the above reasons, the present invention 
enables the proportion of the overall recording capacity 
available for recording of audio data on such a recording 
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medium to be substantially increased, by eliminating the 
amount of capacity Which must be devoted to recording 
multiple copies of the data of certain still pictures. 

[0063] Furthermore, after playback of a selected track has 
been completed, the still picture data of the still picture 
group corresponding to that track Will remain stored in the 
still picture data memory. Thus if it is thereafter judged that 
the still picture group corresponding to any track of that 
recording medium Which is subsequently selected to be 
played (i.e. as speci?ed in the track control information of 
that track) is identical to a still picture group Which is 
already held stored in the still picture data memory, it is 
unnecessary to read out the data of that still picture group 
from the recording medium. In that Way, unnecessary stor 
age of data in the still picture data memory can be elimi 
nated, and periods of discontinuity betWeen audio playback 
from successively selected tracks can be reduced. 

[0064] Hence, the proportion of the overall recording 
capacity available on such a recording medium for recording 
of audio data can be substantially increased, by reducing the 
amount of capacity Which must be devoted to recording 
multiple copies of the data of certain still pictures. 

[0065] Furthermore With a recording medium according to 
the present invention, if it should become necessary during 
the production of such a recording medium to alter the 
arrangement of still picture data on the recording medium or 
to delete any of the still picture data, after layout of data on 
the recording medium has been completed, such rearrange 
ment or deletion of data can easily be performed. 

[0066] Thus, the present invention can substantially over 
come the problems of the prior art. 

What is claimed is: 
1. A playback apparatus for executing playback of a 

recording medium having recorded thereon audio data of a 
plurality of tracks, track control information expressing 
respective recording positions of said tracks on said record 
ing medium, and still picture data expressing a plurality of 
still pictures, said playback apparatus including input means 
operable for generating input command signals for desig 
nating playback of selected ones of said tracks, playback 
means controllable for reading out recorded data from said 
recording medium, control means for automatically control 
ling said playback means to read out said track control 
information from said recording medium and responsive to 
said input command signals in conjunction With said track 
control information for controlling said playback means to 
read out data of selected ones of said tracks from said 
recording medium, still picture output means for converting 
still picture data read out from said recording medium to an 
output video signal and audio output means for converting 
audio data read out from said recording medium to an output 
audio signal, Wherein 

said recording medium is formed With an audio data 
recording region in Which are collectively recorded said 
audio data of each of said tracks, a still picture data 
recording region in Which are collectively recorded said 
still picture data of each of said still pictures, and a 
track control information recording region in Which are 
collectively recorded a plurality of track control infor 
mation sets respectively corresponding to said tracks, 
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each of said sets of track control information correspond 
ing to one of said tracks includes information specify 
ing a still picture group corresponding to said track, 
said speci?ed group including all of said still pictures 
Which have been predetermined to be respectively 
displayed during playback of said corresponding track, 

said playback apparatus comprises a still picture data 
memory, and 

said control means comprises means functioning, When 
playback of a selected track is designated by said input 
means, to utiliZe said track control information of said 
selected track for 

controlling said playback means to read out said data of 
said corresponding still picture group of the selected 
track from said recording medium and store said data in 
said still picture data memory, 

controlling said playback means to execute reading out of 
the audio data of said selected track, and supplying said 
audio data to said audio output means, 

during said reading out of said audio data, utiliZing said 
track control information of said selected track for 
reading out from said still picture data memory the data 
of at least one of said group of still pictures corre 
sponding to said selected track and supplying said data 
to said still picture output means. 

2. The playback apparatus according to claim 1, Wherein 

each of said sets of track control information includes 
information Which individually speci?es each of one or 
more still pictures of said speci?ed group as a still 
picture Which is to be displayed during playback of said 
corresponding track, and information Which speci?es, 
for each of said individually speci?ed still pictures, a 
time point during playback of said corresponding track 
at Which displaying of said still picture is to be initiated, 
and 

said control means comprises means for judging, during 
said reading out of the audio data of said selected track, 
Whether a time point has been reached Which is speci 
?ed in said track control information of said selected 
track as a time point for starting display of a speci?ed 
one of the still pictures of said corresponding still 
picture group, and When such a time point is judged to 
have been reached, reading out from said still picture 
data memory the data of said speci?ed still picture and 
supplying said data to said still picture output means. 
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3. The playback apparatus according to claim 1, Wherein 
said control means comprises means functioning, When 
playback of a selected track is designated by said input 
means, to utiliZe said track control information of said 
selected track for 

judging Whether all data of said corresponding still picture 
group of said selected track are already stored in said 
still picture data memory 

When said data of said corresponding still picture group 
are not judged to be already stored in said still picture 
data memory, controlling said playback means to read 
out said data of said corresponding still picture group 
from said recording medium and store said data in said 
still picture data memory, and 

leaving data contents of said still picture data memory 
stored in an unchanged condition folloWing termination 
of reading out said audio data of said selected track. 

4. A recording medium for audio data and still picture 
data, having recorded thereon audio data of a plurality of 
tracks, track control information expressing respective 
recording positions of said tracks on said recording medium, 
and still picture data expressing a plurality of still pictures 
recorded thereon, Wherein said recording medium is formed 
With an audio data recording region in Which are collectively 
recorded said audio data of each of said tracks, a still picture 
data recording region in Which are collectively recorded said 
still picture data of each of said still pictures, and a track 
control information recording region in Which are collec 
tively recorded a plurality of track control information sets 
respectively corresponding to said tracks, and Wherein each 
of said sets of track control information corresponding to 
one of said tracks is made up of information Which speci?es 
a still picture group corresponding to said track, said speci 
?ed group including all of said still pictures Which have been 
predetermined to be respectively displayed during playback 
of said corresponding track, information Which individually 
speci?es each of one or more still pictures of said speci?ed 
group as a still picture Which is to be displayed during 
playback of said corresponding track, and information 
Which speci?es, for each of said individually speci?ed still 
pictures of said group, a time point during playback of said 
corresponding track at Which displaying of said still picture 
is to be initiated. 


