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(57) ABSTRACT 
The present invention enables to reproduce an audio signal 
during a high-speed reproduction of a compressed video 
signal. 
A digital signal (A) in Which a plurality of digital signal 
types including an audio signal are multiplexed and con 
tained in blocks as the smallest reproduction unit of VOBU 
contains a compressed video signal pack V_PCK Which has 
been compression-coded by Way of predictive coding in the 
time axis direction and an audio signal pack A_PCK. At least 

(22) Filed; Man 10, 1998 a part of reference picture data of the compressed video 
signal in the VOBU is reproduced simultaneously With an 

(30) Foreign Application Priority Data audio signal contained in a continuous area HS containing 
the aforementioned part of the reference picture data in the 

Mar. 19, 1997 (JP) ........................................... .. 9-067071 aforementioned smallest reproduction unit. 
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DIGITAL SIGNAL REPRODUCTION METHOD 
AND APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a digital signal 
reproduction method and apparatus for reproducing a digital 
signal in Which a digital audio signal and a digital video 
signal are multiplexed and in particular, to a digital signal 
reproduction method and apparatus preferable for a high 
speed reproduction including a double-speed reproduction 
of a digital signal recorded on a recording medium. 

[0003] 2. Description of the Prior Art 

[0004] A so-called digital video disc (hereinafter, referred 
to as a DVD) is knoWn as a recording medium such as an 
optical disc on Which a digital video signal, a digital audio 
signal, and the like are recorded. 

[0005] In the DVD format, a cell is used as a basic unit for 
reproducing contents of an information. This cell further 
consists of video object units (VOBU) of 0.4 to 1.2 second 
reproduction unit Which is the smallest reproduction unit. At 
the head of this smallest reproduction unit VOBU is 
arranged a navigation pack (NV_PCK) Which is a control 
information pack. This NV_PCK contains a presentation 
control information (PCI) and a data search information 
(DSI). These information items are used, for eXample, as the 
VOBU address information for scanning before and after the 
aforementioned smallest reproduction unit VOBU. 

[0006] Here, FIG. 1 shoWs a data con?guration of the 
aforementioned DVD format. As shoWn in FIG. 1, a video 
object set (VOBS) unit is used for management of a main 
video data, a sub-video data, and an audio data. This VOBS, 
for eXample, corresponds to one movie Work. This VOBS 
consists of a plurality of video objects (VOB). The VOB is 
a unit of a group of data recorded on a disc. The VOB 
consists of a plurality of cells. The cell corresponds to, for 
eXample, one scene or one cut of a movie. Moreover, the 
DVD has a multi-story format offering one movie in plu 
rality of story arrangements and a parental lock function for 
skipping an undesirable scene such as a violence scene. 
These functions are created by combination of the cells. 

[0007] One cell consists of a plurality of video object units 
(VOBU). The VOBU corresponds to 0.4 to 1.2 seconds in a 
moving picture and this VOBU contains, for example, one 
GOP (group of pictures) in the so-called MPEG format. It 
should be noted that the MPEG is a hybrid data compression 
speci?cation using the motion compensative predictive cod 
ing and the discrete cosine transform (DCT) in combination 
Which has been discussed and suggested by the ISO-IEC/ 
JTC1/SC2/WG11. The GOP (group of pictures) of the 
MPEG speci?cation contained in a VOBU includes an 
intra-frame coding picture (I picture), a forWard frame-to 
frame predictive coding picture (P picture), and a bidirec 
tional frame-to-frame predictive coding picture (B picture). 

[0008] FIG. 2A shoWs a con?guration eXample of a 
frame-to-frame prediction in the MPEG method in a case 
When one GOP consists of, for eXample, 15 frames. 

[0009] In FIG. 2A, the I picture is an intra-frame coding 
picture Which has been subjected to a predictive coding 
Within one frame; the P picture is a forWard frame-to-frame 
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coding picture Which predicts referencing a temporally 
preceding frame (I picture or P picture) Which has been 
coded; and the B picture is a bidirectional predictive coding 
picture Which predicts referencing tWo frames, i.e., tempo 
rally preceding and folloWing pictures. 

[0010] That is, as shoWn by the arroWs in the ?gure, the I 
picture I2 is coded With prediction Within the frame; the P 
picture P5 is coded With prediction referencing the I picture 
I2; and the P picture P8 is coded With prediction referencing 
the P picture P5. Furthermore, the B pictures B3 and B4 are 
coded each referencing tWo pictures, i.e., I picture I2 and P 
picture P5; and the B pictures B6 and B7 are coded each 
referencing tWo pictures, i.e., P picture P5 and P picture P8. 
Thus, predictive coding is carried out for creating the 
remaining pictures. It should be noted that the subscript in 
each of the pictures represents a temporary reference (here 
inafter, referred to as TR). Here, the TR indicates the picture 
sequence in the GOP and during a normal picture reproduc 
tion, the frames are reproduced in this TR sequence. 

[0011] When decoding these pictures Which have been 
predictive-coded, various pictures are required depending on 
the picture type. The I pictures Which have been coded With 
prediction Within a frame can be decoded With the I pictures 
alone. HoWever, the P pictures Which have been coded 
referencing a temporally preceding I picture or P picture 
require the temporally preceding I picture or P picture for 
decoding. The B pictures Which have been coded referenc 
ing temporally preceding and folloWing I picture or P picture 
require the temporally preceding and folloWing I picture or 
P picture for decoding. 

[0012] In order that those pictures required for decoding 
can be decoded in advance, the pictures are rearranged as 
shoWn in FIG. 2B. That is, the B pictures B0 and B1, during 
decoding, require an I picture or P picture of the preceding 
GOP and the I picture I2 and accordingly, the I picture I2 is 
arranged prior to the B pictures B0 and B1. The B pictures 
B3 and B4, during decoding, require the I picture I2 and the 
P picture P5 and accordingly, the P picture P5 is arranged 
prior to the B pictures B3 and B4. The B pictures B6 and B7, 
during decoding, require the P pictures P5 and P8 and 
accordingly, the P picture P8 is arranged prior to the B 
pictures B6 and B7. The B pictures B9 and B10, during 
decoding, require the P pictures P8 and P11 and accordingly, 
the P picture P11 is arranged prior to the B pictures B9 and 
B10. The B pictures B12 and B13, during decoding, require 
the P pictures P11 and P14 and accordingly, the P picture P14 
is arranged prior to the B pictures B12 and B13. Thus, in the 
MPEG method, the decoding order is different order is 
different from the presentation order of the pictures dis 
played. 

[0013] Back to FIG. 1, one VOBU (video object unit) 
consists of: a navigation pack NV_PCK Which is a control 
data pack containing the VOBU management information 
and the like; a video pack V_PCK containing a main video 
data; an audio pack A_PCK containing an audio data; and a 
sub-picture pack SP-PCK containing a sub-audio data. The 
V_PCK, A_PCK, and SP_PCK are respectively compressed 
according to a format such as MPEG2 and recorded on a 

recording medium, i.e., an optical disc. 

[0014] FIG. 3 shoWs a con?guration of the navigation 
pack NV_PCK Which is a control data pack arranged at the 
head of a VOBU. As shoWn in this FIG. 3, the NV_PCK has 
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a pack header and a system header Which is followed by a 
PCI (presentation control information) packet containing a 
PCI data and a DSI (data search information) packet con 
taining a DSI data. 

[0015] Furthermore, the DSI data contains DSI-GI (not 
depicted) Which is a general information of the DSI. This 
DSI_GI contains the end addresses of the reference pictures 
(I pictures and P pictures) of each picture in the aforemen 
tioned MPEG. More speci?cally, the DSI_GI contains a data 
on the end address of the ?rst reference picture (I picture) in 
the VOBU VOBUi1STREF_EA, the end address of the 
second reference picture (the ?rst P picture) in the VOBU 
VOBUi2NDREF_EA, and the end address of the third 
reference picture (the second P picture) in the VOBU 
VOBUi3RDREF_EA. 
[0016] When carrying out a forWard or backward high 
speed reproduction such as double-speed reproduction, if 
only the pictures of the addresses obtained from the afore 
mentioned NV-PCK are reproduced, there often arises a 
dif?culty for a user of the reproduction apparatus to ?nd a 
target picture during scan of a scene containing no persons 
or scene containing no moving objects. 

SUMMARY OF THE INVENTION 

[0017] It is therefore an object of the present invention to 
provide a digital signal reproduction method and apparatus 
capable of simultaneously reproducing a video data and an 
audio data at a high-speed reproduction so as to facilitate 
search not only by the video information but by the audio 
information. 

[0018] In order to achieve the aforementioned object, the 
present invention is characteriZed in that When reproducing 
a digital signal containing a plurality of signal types includ 
ing an audio signal multiplexed in blocks as the smallest 
reproduction unit, at a higher speed than a standard repro 
duction speed, an audio signal corresponding at least a part 
of the area in the aforementioned smallest reproduction unit 
is successively reproduced. 

[0019] The aforementioned digital signal contains a com 
pressed video signal Which has been compression-coded by 
Way of predictive coding in the time axis direction. During 
a high-speed reproduction, at least a part of reference 
pictures of the compressed video signal in the smallest 
reproduction unit alone are successively reproduced. Simul 
taneously With this, it is preferable that an audio signal 
corresponding to a continuous area containing the afore 
mentioned part of reference pictures in the smallest repro 
duction unit be successively reproduced or, if the smallest 
reproduction unit does not contain a predetermined picture 
data of the compressed video signal, an audio signal corre 
sponding to approximately half area of the smallest repro 
duction unit be successively reproduced. 

[0020] Here, the aforementioned smallest reproduction 
unit is, for example, a VOBU (video object unit) in the 
so-called DVD format. The aforementioned continuous area 
is a continuous area containing the aforementioned part of 
reference pictures as Well as pictures sandWiched by these 
reference pictures. The aforementioned reference pictures 
are pictures Which are referenced during predictive coding in 
the time axis direction, and more speci?cally, an intra-frame 
prediction-coded picture (I picture) and frame-to-frame for 
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Ward direction predictive coding picture (P picture). More 
over, the predetermined picture data is, more speci?cally, the 
data on the ?rst, second, and third reference pictures in the 
VOBU. When the data on the third reference picture is 
missing, an audio data in half area of the VOBU is read out 
to be reproduced. 

[0021] Thus, during a high-speed reproduction, a video 
signal in a part of area of the smallest reproduction unit is 
reproduced together With an audio signal of that part of area, 
so as to enable to search not only by the picture information 
but also by audio information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1 shoWs a data con?guration of the DVD 
format. 

[0023] FIG. 2 shoWs a con?guration of a frame-to-frame 
prediction and a recording frame con?guration in the MPEG 
speci?cation. 
[0024] FIG. 3 shoWs a con?guration of the navigation 
pack (NV_PCK). 
[0025] FIG. 4 is a time chart for explanation of the 
operation of an embodiment of the present invention. 

[0026] FIG. 5 is a block diagram shoWing a basic con 
?guration of a DVD (digital video disc) reproduction appa 
ratus according to the embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0027] Description Will noW be directed to preferred 
embodiments of the present invention. 

[0028] FIG. 4 is a time chart for explanation of a digital 
signal reproduction method according to an embodiment of 
the present invention. 

[0029] FIG. 4A shoWs a data obtained during a standard 
speed reproduction, i.e., a normal reproduction. The afore 
mentioned smallest reproduction unit VOBU starts With a 
navigation pack (NV_PCK) Which is a control data pack 
folloWed by a plurality of packs such as a video pack 
(V_PCK) and an audio pack (A_PCK). When carrying out 
a high-speed reproduction at a higher speed than the stan 
dard reproduction speed such as a double-speed reproduc 
tion, among the reference pictures (I pictures and P pictures) 
in one GOP of the MPEG speci?cation consisting of a 
plurality of video packs (V_PCK) in one VOBU, only a part 
of the reference pictures is reproduced. For example, J apa 
nese Patent Application Hei 7-32944 ?led by the applicant 
of the present invention discloses through the Speci?cation 
and the draWings a technique of reproducing one I picture 
and tWo P pictures appearing after the I picture Within one 
GOP and then the folloWing GOP so as to realiZe a high 
speed reproduction. Here, for example, it is assumed that a 
video data in one VOBU corresponds to one GOP consisting 
of one frame of I picture, four frames of P picture, and 10 
frames of B picture. 

[0030] Here, according to the embodiment of the present 
invention, Within one VOBU, a continuous range containing 
a plurality of video packs (V_PCK) necessary for reproduc 
ing the aforementioned one I picture and the tWo P pictures 
after this I picture in the video data is de?ned as an HS area 
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at the beginning of the VOBU, and an audio signals con 
tained in the audio packs (A_PCK) contained in this HS area 
are successively reproduced. 

[0031] That is, When reading a digital signal from a 
recording medium capable of random access such as a DVD, 
digital signals in the HS area corresponding to the afore 
mentioned three reference pictures (one I picture and tWo P 
pictures) Within one VOBU having the recording contents as 
shoWn in FIG. 4A are read in as shoWn in FIG. 4B and 
decoded by using the data of the aforementioned three 
reference pictures in the video data of the video packs 
IB_PCK) in this HS area, so that the one I picture and the 
tWo P pictures are reproduced and displayed as shoWn in 
FIG. 4C. Simultaneously With this, the audio signals in the 
audio packs (A_PCK) found in the HS area are successively 
reproduced as shoWn in FIG. 4D. 

[0032] It should be noted that if no video data is present in 
the aforementioned VOBU (for eXample, in a case of a still 
picture reproduction), or if no video data eXists for the third 
reference picture of the aforementioned three reference 
pictures, audio signals of the audio packs (A_PCK) con 
tained in a predetermined area of the one VOBU, for 
eXample, in about half area of the VOBU, are successively 
reproduced. 

[0033] Description Will noW be directed to a circuit con 
?guration for realiZing the audio signal reproduction opera 
tion during the aforementioned high-speed reproduction 
With reference to FIG. 5. FIG. 5 is a block diagram of a 
digital video disc (DVD) reproduction apparatus. 

[0034] FIG. 5 shoWs a DVD reproduction apparatus 100 
including: a pickup 2 for reproducing an RF signal from a 
recording medium (optical disc) 1; an RF circuit 3 supplied 
With the RF signal reproduced by this pickup 2, so as to be 
subjected to a binariZation processing; a data decoder 4 
supplied With a reproduction data from the RF circuit 3 so 
as to be subjected to a decoding processing such as an error 
correction; and a demultipleXer 5 Which is supplied With the 
reproduction data decoded by the data decoder 4 and divides 
the data into a main video compressed data, sub-video 
compressed data, and an audio compressed data. 

[0035] This DVD reproduction apparatus 100 further 
includes: a video decoder 6 for spreading the aforemen 
tioned main video compressed data; a sub-video decoder 7 
for spreading the aforementioned sub-video compressed 
data and combining the resultant data With the main video 
data; an audio decoder 8 for spreading the aforementioned 
audio compressed data; a digital/NTSC PAL conversion 
circuit 9 (hereinafter, referred to simply as NTSC conversion 
circuit) Which is supplied With the video data of the main 
video data in combination With the sub-video data from the 
sub-video decoder 7 and coverts the data into an NTSC 
signal or a PAL signal; and a digital/analog conversion 
circuit 10 (hereinafter, referred to simply as a D/A conver 
sion circuit) for converting the audio data from the audio 
decoder 8, into an analog signal. 

[0036] Moreover, this DVD reproduction apparatus 100 
includes: a controller 11 for controlling the pickup 2, the RF 
circuit 3, the data decoder 4, the demultipleXer 5, the video 
decoder 6, the sub-video decoder 7, the audio decoder 8, the 
NTSC conversion circuit 9, and the D/A conversion circuit 
10; a user interface 12 for interfacing betWeen this controller 
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11 and the user operation inputs; and a memory 13 for 
storing data of the controller 11. 

[0037] The DVD reproduction apparatus 100 reproduces a 
DVD disc and a DVD-VIDEO disc including discs dedi 
cated for reproduction, Writable discs, and reWritable discs. 

[0038] The pickup 2 reproduces an RF signal from the 
recording medium 1 and supplies the RF signal to the RF 
circuit 3. 

[0039] The RF circuit 3 carries out Waveform equalization 
and binariZation to this RF signal and creates a digital signal 
and its synchroniZation signal. The digital data and others 
created by this RF circuit 3 are supplied to the data decoder 
4. 

[0040] According to the digital data created by the RF 
circuit 3, the data decoder 4 carries out decoding of the data 
and data correction. The digital data decoded and corrected 
by the data decoder 4 is supplied to the demultipleXer 5. 

[0041] Moreover, this data decoder 4 also detects a system 
header in the MPEG2 format, a parameter information 
contained in the pack header, a predetermined information 
contained in the navigation pack (NV_PCK) in the DVD 
format. The parameter information and other data detected 
are supplied from the data decoder 4 to the controller 11. 

[0042] Moreover, this data decoder 4 has a track buffer 4a 
at the output stage of a digital data. This track buffer 4a 
absorbs the difference in processing speed betWeen the data 
decoder 4 and the demultipleXer 5. 

[0043] In the demultipleXer 5, the digital data Which has 
bee subjected to decoding including error corrections by the 
data decoder 4 is divided into a main video compressed data, 
a sub-video compressed data, and an audio compressed data. 

[0044] here, the main video compressed data is a video 
data Which has been compressed by the MPEG2 method, for 
eXample, Video streams in the DVD format. The sub-video 
compressed data is a data such as a superimposed dialog 
combined With the main video data, for example, Sub 
picture streams in the DVD format. The audio compressed 
data is an audio data Which has been compressed by the 
MPEG2 method, i.e., Audio streams in the DVD format. 

[0045] The demultipleXer 5 supplies the main video com 
pressed data to the video decoder 6, the sub-video com 
pressed data to the sub-video decoder 7, and the audio 
compressed data to the audio decoder 8. 

[0046] The video decoder 6 carries out decoding of the 
main video compressed data and creates a main video data 
spread by this decoding processing. This video decoder 6 
has a memory for three frames for use in decoding. That is, 
the aforementioned I picture, P picture, and B picture in the 
MPEG2 format are decoded and stored in the memory of the 
video decoder 6. Furthermore, the pictures decoded are 
outputted from this memory. This memory may have a 
capacity more than for the three frames. The video decoder 
6 supplies the main video data created to the sub-video 
decoder 7. 

[0047] The sub-video decoder 7 carries out decoding of 
the sub-video compressed data and combines the sub-video 
data decoded With the main video data supplied from the 
video decoder 6, so as to create a video data. That is, the 
sub-video decoder 7 combines the superimposed image 
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reproduced as the sub-video data With the main video data. 
It should be noted that if no sub-video data is present, this 
sub-video decoder 7 outputs the main video data as it is. The 
sub-video decoder 7 supplies the video data created to the 
NTSC conversion circuit 9. 

[0048] The audio decoder 8 carries out decoding of the 
audio compressed data and creates an audio data spread. 
That is, if the audio compressed data has been compressed 
by the MPEG2 format, the audio decoder 8 carries out the 
corresponding spread processing and creates an audio data. 
It should be noted that if the audio data has been coded by 
a format such as PCM other than the MPEG2, the corre 
sponding decoding is carried out. The audio decoder 8 
supplies the audio data created to the D/A conversion circuit 

[0049] The NTSC conversion circuit 9 converts the video 
data from a digital data into a television signal such as an 
NTSC or PAL for output. This output is supplied to a 
monitor and the like so that the user can vieW and hear the 
video data reproduced from the recording medium 1. 

[0050] The D/A conversion circuit 10 converts the audio 
data Which is a digital data, into an analog audio data for 
output. This output is supplied to a speaker and the like so 
that the user can vieW and hear the video data reproduced 
from the recording medium 1. 

[0051] The controller 11 carries out control over the 
pickup 2, the RF circuit 3, the data decoder 4, the dmulti 
pleXer 5, the video decoder 6, the sub-video decoder 7, the 
audio decoder 8, the NTSC conversion circuit 9, and the D/A 
conversion circuit 10. Moreover, this controller 11 is sup 
plied With an operation input through the user interface 12 
such as an operation panel and a remote controller. Accord 
ing to the operation input, the controller 11 controls the 
corresponding circuit. Moreover, the controller 11 makes to 
store various control data in the memory 13 and carries out 
various control according to the data stored in the memory 
13. 

[0052] During the aforementioned high-speed reproduc 
tion, a data from the VOBU address reproduced on the 
recording medium 1 is supplied via the pickup 2, the RF 
circuit 3, and the data decoder 4, to the demultipleXer 5. The 
data decoder 4 can obtain from the DSI (data search infor 
mation) of the aforementioned control information pack 
NV_PCK, the end address containing a video pack 
(V_PCK) corresponding to the aforementioned three refer 
ence pictures (I picture and the corresponding tWo P pic 
tures), i.e., the address of the third reference picture 
(VOBUi3RDREF_EA), and makes to output to the demul 
tipleXer 5, only a data up to this third reference picture 
address (VOBUi3RDREF_EA) for each VOBU. 

[0053] HoWever, if the end addresses (VOBUi 
1STREF_EA, VOBUi2NDREF_EA, VOBUi 
3RDREF_EA) of the I picture and P picture obtained from 
the DSI of the aforementioned NV_PCK are all Zero, or if 
the end address of the third reference picture, i.e., VOBUi 
3RDREF_EA is Zero, a data up to the half of the VOBU end 
address is outputted, so as to output an audio data. 

[0054] The controller 11 obtains the information of the 
aforementioned NV_PCK. The main compressed data 
(video data) folloWing the NV_PCK is transmitted to the 
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video decoder 6. The controller 11 makes the video decoder 
6 decode only the aforementioned three reference pictures (I 
picture and P picture). 

[0055] During a forWard high-speed reproduction, i.e., 
so-called forWard scan, each of the reference pictures 
decoded is successively displayed. Moreover, the audio data 
is transmitted to the audio decoder 8. The audio decoder 8 
decodes a compressed audio data While storing the data in a 
code buffer at the input stage. Adigital audio signal decoded 
is converted by the D/A conversion circuit 10 into an analog 
audio signal for output. 

[0056] During a backWard high-speed reproduction, i.e., 
so-called backWard scan, the aforementioned three reference 
pictures are all decoded and they are displayed in the 
backWard order different from the decoding order at the 
moment When the video decoder 6 is supplied With a main 
video compressed data of the neXt VOBU. The audio data is 
decoded in the same Way as in the aforementioned forWard 
scan. The data Which has passed through the demultipleXer 
6 is decoded as it is and is outputted. 

[0057] Here, a memory is provided for buffering an input 
data betWeen the demultipleXer 5 and the audio decoder 6, 
or at the input stage of the audio decoder 8. This memory 
preferably has a capacity larger than an advanced value (for 
eXample, 4 kbytes) so that the main video scan speed is not 
affected in both of the forWard scan and the backWard scan. 

[0058] For eXample, in a case When a video data is coded 
by the MPEG speci?cation M=3, tWo B pictures are present 
betWeen the reference pictures (I and P pictures). In this 
case, the buffer memory preferably has a capacity for four 
frames (4/30 seconds in the NTSC) or more, so as to skip a 
total of four pictures and decode I, P, P as fast as possible. 

[0059] Thus, by storing compressed audio data pieces in 
the audio code buffer for decoding and reproducing, it is 
possible to reproduce an audio data of a long time even if the 
data is supplied intermittently. 

[0060] It should be noted that the present invention is not 
limited to the aforementioned embodiment. For eXample, the 
number of the reference pictures reproduced during the 
high-speed reproduction is not limited to three. 

[0061] As is clear from the aforementioned, according to 
the present invention, When reproducing at a high speed a 
digital signal consisting of a plurality of digital signal types 
including an audio signal multiplexed on the block basis for 
each of the smallest reproduction unit, an audio signal 
corresponding at least a part of the aforementioned smallest 
reproduction unit is successively reproduced, Which enables 
to reproduce an audio signal simultaneously With other 
digital signal during the high-speed reproduction. 

[0062] The aforementioned digital signal includes a com 
pressed video signal Which has been subjected to a com 
pression coding by Way of predictive encoding in the 
temporal aXis direction. During a high-speed reproduction, 
only the reference pictures of at least a part of the com 
pressed video signal Within the aforementioned smallest 
reproduction unit are successively reproduced, and simulta 
neously With this, an audio signal corresponding to a con 
tinuous area containing the reference pictures of the afore 
mentioned part Within the aforementioned smallest 
reproduction unit is successively reproduced, so that during 
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a high-speed reproduction of a video signal, a corresponding 
audio signal is reproduced simultaneously, Which enables 
retrieval according to the audio information in addition to 
the video information, thus facilitating to search a target. 

[0063] Moreover, if the aforementioned smallest repro 
duction unit does not contain a predetermined video data of 
the aforementioned compressed video signal, an audio sig 
nal corresponding to approximately half of the smallest 
reproduction unit is successively reproduced, enabling to 
search a target according to the audio information even if a 
still picture is displayed. 

[0064] Furthermore, an audio code buffer is used to store 
compressed audio data pieces for decoding and reproduc 
tion, so that an audio data of a long time can be reproduced 
even if the data is supplied intermittently. 

What is claimed is: 
1. A digital signal reproduction apparatus comprising: 

reproduction means for reproducing a digital signal in 
Which a plurality of digital signal types including an 
audio signal are multiplexed and recorded in blocks as 
the smallest reproduction unit; 

control means for controlling, during a high-speed repro 
duction, to reproduce a data contained in a part of area 
of said smallest reproduction unit of said digital signal; 
and 

audio reproduction means for successively reproducing 
an audio signal contained in the digital signal con 
trolled to be reproduced by said control means. 

2. A digital signal reproduction apparatus as claimed in 
claim 1, Wherein said digital signal contains a prediction 
coded video signal; said part of area in said smallest repro 
duction unit is a continuous area containing at least one 
predictive-coded video signal to be displayed; and there is 
further provided video reproduction means for successively 
reproducing said prediction-coded video signal in said digi 
tal signal controlled to be reproduced by said control means. 

3. A digital signal reproduction apparatus as claimed in 
claim 2, Wherein said predictive-coded video signal contains 
one intra-frame prediction-coded video signal and at least 
one frame-to-frame prediction-coded video signal, and said 
part of area in said smallest reproduction unit is a continuous 
area containing an intra-frame prediction-coded video signal 
and at least one frame-to-frame prediction-coded signal 
Which are to be displayed. 

4. A digital signal reproduction apparatus as claimed in 
claim 1, Wherein 

said digital signal contains at least one prediction-coded 
video signal, and 

said audio reproduction means further includes means for 
reproducing an audio signal arranged in approximately 
half area of said smallest reproduction unit When said 
digital signal controlled to be reproduced by said 
control means contains no prediction-coded video sig 
nal to be displayed. 
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5. A digital signal reproduction apparatus as claimed in 
claim 2, Wherein said digital signal contains a position 
information indicating said part of area in said smallest 
reproduction unit, and 

said control means, according to said position informa 
tion, controls to reproduce a data contained in said part 
of area in said smallest reproduction unit of said digital 
signal. 

6. A digital signal reproduction method for reproducing a 
digital signal in Which a plurality of digital signal types 
including an audio signal are multiplexed and recorded in 
blocks as the smallest reproduction unit on a recorded 
medium, said method comprising: 

a step of controlling, during a high-speed reproduction, a 
data contained in a part of area of said smallest repro 
duction area, so as to successively reproduce the audio 
signal in said digital signal controlled to be reproduced. 

7. A digital signal reproduction method as claimed in 
claim 6, Wherein said digital signal contains a prediction 
coded video signal; said part of area in said smallest repro 
duction unit is a continuous area containing at least one 
predictive-coded video signal to be displayed, 

said method further comprising a step of successively 
reproducing said prediction-coded video signal in said 
digital signal controlled to be reproduced. 

8. A digital signal reproduction method as claimed in 
claim 7, Wherein said predictive-coded video signal contains 
one intra-frame prediction-coded video signal and at least 
one frame-to-frame prediction-coded video signal, and said 
part of area in said smallest reproduction unit is a continuous 
area containing an intra-frame prediction-coded video signal 
and at least one frame-to-frame prediction-coded signal 
Which are to be displayed. 

9. A digital signal reproduction apparatus as claimed in 
claim 6, Wherein 

said digital signal contains at least one prediction-coded 
video signal, and 

said audio reproduction step further includes a step for 
reproducing an audio signal arranged in approximately 
half area of said smallest reproduction unit When said 
digital signal controlled to be reproduced by said 
control means contains no prediction-coded video sig 
nal to be displayed. 

10. A digital signal reproduction apparatus as claimed in 
claim 7, Wherein said digital signal contains a position 
information indicating said part of area in said smallest 
reproduction unit, and 

said control step includes a step for controlling, according 
to said position information, to reproduce a data con 
tained in said part of area in said smallest reproduction 
unit of said digital signal. 


