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DIGITAL SIGNAL PROCESSOR, PROCESSING 
METHOD, DIGITAL SIGNAL 

RECORDING/PLAYBACK DEVICE AND DIGITAL 
SIGNAL PLAYBACK METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to a device Which receives 
and decodes digital broadcasts, and in particular, to process 
ing performed When undecoded video data and audio data 
are input from an external recording/playback device. 

[0003] It also relates to a device Which records and plays 
back video signals and audio signals coded using a high 
performance technique such as that of MPEG (Moving 
Picture Image Coding Experts Group), and in particular, to 
a technique Whereby identifying data is added shoWing a 
discontinuity or speed change playback mode of a playback 
program. 

[0004] 2. Description of Related Art 

[0005] In recent years, in the USA. and Europe, systems 
have become generaliZed Where high performance coding 
techniques such as developed by MPEG (Moving Picture 
Image Coding Expert Group) are applied to the coding of 
video signals and audio signals, Which are then transmitted 
via a communications satellite and decoded on the receiving 
side. 

[0006] In these systems, a special receiver/demodulator is 
required on the receiving side. This receiver comprises a part 
Which selects a transport stream corresponding to a desired 
channel from a transport stream in Which the data from a 
plurality of channels is multiplexed, a part Which separates 
desired program video and audio data from the desired 
channel transport stream, and a part Which decodes the 
separated video and audio data. 

[0007] In these systems, to make it possible for the 
receiver/decoder to receive the desired channel transport 
stream and separate the desired program video and audio 
data, PSI (Program Speci?c Information), EPG (Electronic 
Program Guide) or SI (Service Information) is added to the 
multiplexed transport stream. 

[0008] Video tape recorders (referred to hereafter as 
DVCR) Which encode video and audio signals before 
recording or playing them back, have been proposed. The 
concept has also been proposed of recording/playing back 
this digital broadcast video data and audio data on such a 
DVCR Without decoding them (“Digital Video Reader, 
illust.”, pp. 140-152, Ohm Co., Aug. 25, 1995, ed. by Yukio 
Kubota). 

SUMMARY OF THE INVENTION 

[0009] This invention aims to make it possible to perform 
rapid decoding of video data and audio data in a receiver/ 
demodulator if there is a program change When a DVCR of 
the aforesaid type continuously plays back a plurality of 
digital broadcast programs, and this data is then input to 
such a receiver/demodulator. 

[0010] This invention further aims to provide a digital 
signal recording/playback device and digital signal playback 
method Wherein there is no break in video data and audio 
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data When the output during speed change playback of such 
a DVCR is input to a receiver/demodulator and decoded. 

[0011] To resolve the above problems, the digital signal 
processor according to this invention is characteriZed in 
comprising ?rst means for selecting a transport stream 
corresponding to any channel from a transport stream con 
taining a plurality of multiplexed channels, second means 
for separating video data and audio data in any desired 
program from this transport stream by referring to supple 
mentary data in the selected transport stream, third means 
for decoding the separated video and audio data, fourth 
means for sending video data, audio data and supplementary 
data from external devices to the second means, and detect 
ing data indicating a program discontinuity, and ?fth means 
for initialiZing the third means When the fourth means 
detects data indicating a program discontinuity. 

[0012] Further, the digital signal processing method 
according to this invention is characteriZed in that, in a 
digital signal processor comprising ?rst means for selecting 
a transport stream corresponding to any channel from a 
transport stream containing a plurality of multiplexed chan 
nels, second means for separating video data and audio data 
in any desired program from the transport stream by refer 
ring to supplementary data in the selected transport stream, 
third means for decoding the separated video and audio data, 
and fourth means for sending video data, audio data and 
supplementary data from external devices to the second 
means, and detecting data indicating a program discontinu 
ity, the third means is initialiZed When the fourth means 
detects data indicating a program discontinuity. 

[0013] According to this invention, the third means is 
initialiZed When the fourth means detects data indicating a 
program discontinuity. 

[0014] Further, the digital signal recording/playback 
device according to this invention comprises ?rst means for 
inputting/outputting a digital signal coded by a predeter 
mined coding scheme, second means for recording said 
digital signal transmitted by said ?rst means in a recording 
medium, third means for reproducing said digital signal 
recorded on said recording medium, and fourth means for 
detecting a program change in said digital signal played 
back by said third means, and is characteriZed in that said 
fourth means adds a ?rst identifying data to the digital signal 
output by said ?rst means When a program change is 
detected. 

[0015] Further, the digital signal playback method accord 
ing to this invention is characteriZed in that a ?rst identifying 
data is added to this digital signal When a program in a 
playback digital signal changes, When a digital signal coded 
by a predetermined coding scheme is played back from a 
recording medium and output to an external device. 

[0016] In the digital signal recording/playback device and 
digital signal playback method according to this invention, 
a second identifying signal may further be added during 
speed change playback. 

[0017] According to this invention, a fourth means adds 
the ?rst identifying data to the digital signal output by the 
?rst means When a program change in a digital signal played 
back by a third means is detected. 
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[0018] According to this invention, as described in detail 
hereinabove, decoding of video data and audio data can be 
performed rapidly When a program input from an external 
device is changed. 

[0019] Also, as described hereinabove, decoding can be 
rapidly performed When there is a program change When 
playback data is input to and decoded by the receiver/ 
demodulator according to this invention. Further, When the 
output from speed change playback is input to the receiver/ 
demodulator, breaks in the decoded video data and audio 
data output can be avoided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a block diagram shoWing the construction 
of a digital signal processor to Which this invention is 
applied. 
[0021] FIG. 2 is a diagram shoWing an example of a 
transport stream corresponding to one channel. 

[0022] FIG. 3 is a diagram shoWing an example of a 
transport stream input to a demultiplexer, and the contents of 
a PAT and PMT in the transport stream. 

[0023] FIG. 4 is a diagram shoWing an example of the 
internal construction of a buffer memory 3 in FIG. 1. 

[0024] FIG. 5 is a diagram shoWing the processing How in 
a microcomputer When the output of the demultiplexer is 
sent to a MPEG video decoder and MPEG audio decoder. 

[0025] FIG. 6 is a diagram shoWing the format of an 
asynchronous packet. 
[0026] FIG. 7 is a diagram shoWing a CIP header When a 
tag takes the value 012. 

[0027] FIG. 8 is a diagram shoWing an example of assign 
ing a FMT (format type) in a CIP header. 

[0028] FIG. 9 is a ?oWchart shoWing the processing 
performed by a microcomputer When there is an external 
input. 
[0029] FIG. 10 is a block diagram shoWing the construc 
tion of a DVCR to Which this invention is applied. 

[0030] FIG. 11 is a diagram shoWing one track of data 
output by the error correction code adding circuit of FIG. 

[0031] FIG. 12 is a diagram shoWing ?ags in a DVCR to 
Which this invention is applied. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0032] This invention Will noW be described in more detail 
With reference to the draWings. 

[0033] FIG. 1 is a block diagram shoWing the construction 
of a digital signal processor to Which this invention is 
applied. This digital signal processor is referred to a IRD 
(Integrated Receiver Decoder). 
[0034] This digital signal processor comprises a front end 
1 Which inputs an RF signal sent from a doWn converter, not 
shoWn, and selects a transport stream corresponding to a 
desired channel, a demultiplexer 2 Which separates desired 
program MPEG video data, MPEG audio data and supple 
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mentary data selected by the front end 1, and a buffer 
memory 3 Which temporarily stores data input and output 
through the demultiplexer 2. 

[0035] This digital signal processor further comprises an 
MPEG video decoder 4 Which decodes video data separated 
by the demultiplexer 2, an MPEG audio decoder 5 Which 
decodes audio data separated by the demultiplexer 2, an 
NTSC encoder 6 Which converts video signals decoded by 
the MPEG video decoder 4 into video signals in the NTSC 
format, a D/A converter 7 Which converts the output of the 
NTSC encoder 6 into an analog format, and a D/A converter 
8 Which converts the output of the MPEG audio decoder 5 
into an analog format. The MPEG video decoder 4 is 
provided With a buffer memory 4a Which temporarily stores 
video data, and the MPEG audio decoder 5 is provided With 
a buffer memory 5a Which temporarily stores audio data. 

[0036] This digital signal processor further comprises a 
microcomputer 9 Which controls the overall operation of the 
processor, a control panel 10, and a digital interface 11 
Which transmits MPEG video data, MPEG audio data and 
supplementary data separated by the demultiplexer 2 to 
external devices, or transmits MPEG video data, MPEG 
audio data and supplementary data received from external 
devices to the demultiplexer 2. 

[0037] The front end 1 comprises a tuner, QPSK demodu 
lator and error correction circuit, selects a desired channel 
transport stream speci?ed by a user from the control panel 
10 from a transport stream containing a plurality of multi 
plexed channels, performs QPSK demodulation, and per 
forms error detection/correction. 

[0038] FIG. 2 shoWs an example of a transport stream 
corresponding to one channel. As shoWn in this ?gure, a 
plurality of programs (denoted herein by program nos. 1 to 
3) are multiplexed in this transport stream. Herein, the term 
program refers to a hypothetical broadcast channel. In the 
context of current broadcasting in Japan, this corresponds 
for example to services such as NHK satellite channels 1 and 
2. 

[0039] The data for each program is grouped in packets of 
a predetermined length (188 bytes) Which each have a 
header at their beginning. PID (Packet Identi?cation) data is 
assigned to the header to identify the data. 

[0040] Packets containing supplementary data from the 
transport stream corresponding to the desired channel 
selected by the front end 1 are provisionally Written in the 
buffer memory 3 via the demultiplexer 2. Subsequently, 
MPEG video data and MPEG audio data in a desired 
program are identi?ed and separated, the video data being 
sent to the MPEG video decoder 4, and the audio data being 
sent to the MPEG audio decoder 5. In FIG. 2, video data and 
audio data in a program 2 are separated. 

[0041] When this separation is performed, the PID (packet 
ID) assigned to the packets is examined, and When the PID 
identi?es video data and audio data in a desired program, the 
data are sent respectively to the MPEG video decoder 4 and 
MPEG audio decoder 5. In FIG. 2, the PID assigned to video 
data for program no. 2 is “xx”, and the PID assigned to audio 
data for program no. 2 is “yy”. The method employed in this 
digital signal processor for establishing the correspondence 
relation betWeen program nos. and PID Will be described 
hereafter. 
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[0042] The video data sent to the MPEG video decoder 4 
is stored in the buffer memory 4a, and is read and decoded 
When convenient. Decoded video data is converted to the 
NTSC signal system by the NTSC converter 6, and after 
conversion to analog video data by the D/A converter 7, it 
is supplied to an external monitor, not shoWn. Audio data 
sent to the MPEG audio decoder 5 is stored in the buffer 
memory 5a, and is read and decoded When convenient. After 
decoded audio data is converted to analog audio data by the 
D/A converter 8, it is supplied to the speaker of the monitor, 
not shoWn. 

[0043] In this Way, digital broadcast video signals and 
audio signals are received, decoded and displayed on a 
monitor. 

[0044] Next, the supplementary data Will be described. As 
mentioned heretofore, PSI (Program Speci?c Information), 
EPG (Electronic Program Guide) or SI (Service Informa 
tion) is added to the multiplexed bit stream. PSI Which is 
speci?ed by MPEG, and SI Which is speci?ed by DVB 
(Digital Video Broadcasting) used in Europe, Will noW be 
described. 

[0045] (1) PAT (Program Association Table) 
[0046] This table is speci?ed by MPEG. The PID (packet 
ID) is 0. The main contents of the table are PID of NIT and 
PID of PMT described hereafter. 

[0047] (2) PMT (Program Map Table) 
[0048] This table is speci?ed by MPEG. The PID is 
determined by the PAT mentioned above. The table gives the 
correspondence betWeen program numbers and PID, and the 
PID of ECM (scrambled data appended to programs). 

[0049] (3) CAT (Conditional Access Table) 
[0050] This table is speci?ed by MPEG. The PID is 1. The 
main contents of the table are EMM (scrambled information 
for customers). 

[0051] (4) NIT (Network Information Table) 
[0052] The PID is 0010. The main contents of the table are 
netWork names (satellite names, ground Wave transmitters, 
etc.), and modulating schemes or frequencies related to 
transport streams (physical channels). 

[0053] The folloWing tables are speci?ed by DVB. 

[0054] (5) BAT (Bouquet Association Table) 
[0055] The PID is 0011. The main contents of the table are 
names of bouquets (program providers) and destination 
countries, service details of transport streams (physical 
channels) and CASS (Conditional Access Service System) 
methods. 

[0056] (6) SDT (Service Description Table) 
[0057] The PID is 0011. The main contents are related to 
transport streams (physical channels), and service ID’s con 
tained therein, and the names of bouquets. Herein, the 
service ID’s are broadcasting channels such as NHK satellite 
1 and NHK satellite 2. This is therefore the same as the 
program nos. speci?ed by MPEG. 

[0058] (7) EIT (Event Information Table) 
[0059] The PID is 0012. The main contents are event ID’s, 
their starting time, broadcasting time and program details. 
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Transport stream ID’s and service ID’s are given for each 
event ID. An event refers to, for example, “News at 7 am. 

(December 1)”. 
[0060] (8) Time and Date Table 

[0061] The PID is 0010. The main content is information 
about World standard time. The processor’s internal clock, 
not shoWn, is set using this TDT. 

[0062] (9) RST (Running Status Table) 
[0063] The PID is 0013. The main content is information 
about performing events, i.e. information before an event 
starts, during its execution and after it has been completed. 

[0064] Next, a description Will be given of hoW the 
microcomputer 9 in this digital signal processor, processes 
PSI and SI mentioned above. 

[0065] First, in the digital signal processor, constants and 
other parameters are set combining the various netWork 
systems. This information is Written to the netWork infor 
mation table Which therefore gives modulation schemes, 
frequencies, bit rates and error correction methods for trans 
port streams. After setting, this data is stored in an 
EEPROM, not shoWn, of the microcomputer 9. 

[0066] Next, events are searched from the EIT. In the EIT, 
a unique event ID is assigned to each broadcasting event, 
program names and contents are Written together With their 
start times, and transport stream ID’s and service ID’s are 
Written for each event. The transport stream ID is identi?ed 
from the EIT, the digital signal processor is set using 
transport stream constants obtained from the NIT, and the 
transport stream corresponding to the desired channel is 
thereby selected. 

[0067] The above is the processing performed When a 
transport stream for a desired channel is selected in the front 
end 1. Next, the processing performed by the microcomputer 
9 When the output of the demultiplexer 2 is sent to the MPEG 
video decoder 4 and MPEG audio decoder 5, Will be 
described. 

[0068] FIG. 3 shoWs an example of a transport stream 
input to the demultiplexer 2, and the content of the PAT and 
PMT in the transport stream. FIG. 4 shoWs the internal 
construction of the buffer memory 3. FIG. 5 shoWs the How 
of this processing. The folloWing description refers to the 
case Where program no. 1 is selected. 

[0069] First, in a step S1 of FIG. 5, the output of the front 
end 1 is Written to the buffer memory 3 via the demultiplexer 
2. In the buffer memory 3, storage areas 3A-3C are de?ned 
for each data as shoWn in FIG. 4, and the different types of 
data are Written to these areas. 

[0070] Next, in a step S2, the PAT is searched from the 
supplementary data Written to the supplementary data area 
3C of the buffer memory 3. To perform this processing, the 
packet With a PID of 0 may be searched. A PID of the PMT 
for each program (herein, the PID for PMT1 is “cc” and the 
PID for PMT2 is “dd”) is Written in the PAT as shoWn in 
FIG. 3(2). 
[0071] Next, the packet With a PID of “cc” is searched. In 
this Way, PMT1 corresponding to program no. 1 is detected. 
MPEG video data, MPEG audio data and the PID of ECM 
for program no. 1 are Written in PMT1, as shoWn in FIG. 

3(3). 
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[0072] Therefore, to vieW the program no. 1, the packet 
having a PID of “aa” is read from the MPEG video data area 
3A of the buffer memory 3 and sent to the MPEG video 
decoder 4 via the demultiplexer 2, and the packet having a 
PID of “ab” is read from the MPEG audio data area 3B and 
sent to the MPEG audio decoder 5 via the demultiplexer 2. 
Data Without headers is transmitted in this process as shoWn 
in FIG. 2. Scrambling is also decoded using ECM informa 
tion Written in the packet With a PID of “xx”. 

[0073] To vieW the program no. 2, the packet having a PID 
of “dd” is searched in the same Way. In this packet, video 
data, audio data and the PID of ECM are Written as shoWn 
in FIG. 3(4). The packet With a PID of “ba” is read from the 
MPEG video data area 3A of the buffer memory 3 and sent 
to the MPEG video decoder 4, and the packet With a PID of 
“bb” is read from the MPEG audio data area 3B and sent to 
the MPEG audio decoder 5. Scrambling is also decoded 
using ECM information Written in the packet having a PID 
of “22”. 

[0074] The above description refers to the usual process 
ing performed When a transport stream input from the front 
end 1 is decoded. The digital signal processor of FIG. 1 can 
also output the MPEG video data, MPEG audio data and 
supplementary data separated by the demultiplexer 2, to a 
recording/playback device such as a DVCR via the digital 
interface 11. In addition, the processor can receive MPEG 
video data MPEG audio data and supplementary data output 
by an external recording/playback device via the digital 
interface 11, and send it to the demultiplexer 2. This pro 
cessing Will noW be described. 

[0075] First, the processing of the microcomputer 9 Will 
be described Where the output of the demultiplexer 2 is 
transmitted to external devices from the digital interface 11. 
As most of this processing is the same as that of the ordinary 
processing described above, only the points Which differ Will 
be mentioned here. 

[0076] The MPEG video data and MPEG audio data are 
transmitted to the digital interface 11 together With packet 
headers. In other Words, When the microcomputer 9 reads 
from the buffer memory 3, it reads data out for each header, 
and sends it to the digital interface 11 via the demultiplexer 
2. 

[0077] PSI and SI are also sent to the digital interface 11 
With headers. HoWever, PAT leaves only the PID speci?ed 
by the PMT having the selected program no., and eliminates 
the remainder. For example, When program no. 1 is selected, 
only the PID for PMTl (“cc” in the case of FIG. 3) is left 
and the remainder are eliminated. 

[0078] The data sent to the digital interface 11 is trans 
mitted to external devices. The digital interface is based on 
for example IEEE-1394, in Which case the data is inserted 
into asynchronous packets according to IEEE-1394 before it 
is output. The asynchronous packets output by the digital 
interface 11 are sent to an external DVCR or the like. The 
data is then extracted from the asynchronous packets, error 
correction coding is added in the recording system and, after 
the data is subjected to channel coding, it is recorded. 

[0079] Next, the case Will be described When data 
recorded on a DVCR is played back and input to the digital 
signal processor in the above manner. The external DVCR 
inputs playback data to an asynchronous packet Which is 
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output. This asynchronous packet is input to the digital 
interface 11, the original MPEG video data, MPEG audio 
data and supplementary data are extracted, and these are 
Written to the buffer memory via the demultiplexer 2. 

[0080] The processing of MPEG video data and MPEG 
audio data Written to the buffer memory 3 is the same as the 
processing of the data in the transport stream input from the 
front end 1 described above. On the other hand, the micro 
computer 9 processes PSI and SI Written in the buffer 
memory 3 as described beloW. 

[0081] PAT and PMT are used Without modi?cation. As 
described above, When data is output from the digital signal 
processor to an external DVCR, only the PID specifying a 
PMT corresponding to a program no. selected from the PAT 
is left and the remaining data are eliminated, hence only the 
PID specifying the PMT for a program no. currently being 
input is Written on the PAT in the data input from the external 
DVCR. The MPEG video data and MPEG audio data for the 
program currently being input can therefore be read by 
examining the PAT to search the PMT. The read MPEG 
video data and MPEG audio data are sent to the MPEG 
video decoder 4 and MPEG audio decoder 5 via the demul 
tiplexer 2, and are then processed in the same Way as from 
the front end 1. 

[0082] As regards the EIT, only actual or present data in 
the program Written in the PAT are decoded, the remainder 
being ignored. Herein, the term actual refers to the transport 
stream in the selected channel, and present refers to the fact 
that the selected program is being broadcast. 

[0083] As regards RST, only elements related to programs 
Written in the PAT are decoded, the remainder being ignored. 
Concerning SDT, only actual elements in programs Written 
in the PAT are decoded, the remainder being ignored. 

[0084] NIT is required for setting in the front end 1, 
hoWever as it is unnecessary in the demultiplexer 2, it is 
ignored. BAT is also ignored. 

[0085] Regarding TDT, When a playback signal from an 
external recording/playback device is input, the TDT in the 
playback signal from the device indicates the time When 
video recording Was performed and not the current time, 
hence this TDT is ignored. When the input signal from the 
external device is not a playback signal, and the TDT 
indicates the present time, the TDT is decoded. In other 
Words, the processing is different according to Whether or 
not the TDT indicates the present time. It is therefore 
convenient if data indicating Whether or not the TDT does 
indicate the present time, is added to the input signal from 
the external device. This avoids setting an incorrect time 
When the internal clock is reset. 

[0086] The case Will noW be described When a plurality of 
programs are continuously input from an external DVCR. 
The microcomputer 9 examines the PAT to search the PMT, 
and reads MPEG video data and audio data in the program 
currently being input from the external DVCR by examining 
the PMT. HoWever, When the external DVCR continuously 
outputs a plurality of programs and the program is changed 
over, the microcomputer 9 examines the PAT to search for 
the PMT, and the MPEG video data and MPEG audio data 
for the program that Was changed cannot be read. Also as 
past data is used for decoding in the MPEG video decoder 
4 and MPEG audio decoder 5, correct decoding cannot be 
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performed unless the program data prior to change-over 
Which remains in the buffer memories 4a and 5a is cleared. 

[0087] Likewise regarding SI, When a change-over is 
made to a program With a different transport stream, SI in the 
buffer memory 3 must also be updated. 

[0088] According to this embodiment, therefore, When the 
program played back by the DVCR changes, a ?ag identi 
fying this is appended to the header of the asynchronous 
packet. FIG. 6 is a diagram shoWing the format of an 
asynchronous packet. When the 2 bits of a tag ?eld are 012, 
a 2 quadlet common asynchronous packet header (referred 
to hereafter as CIP header) is inserted at the start of the data 
?eld. The value of tag is set to 012 to handle real time video 
and audio signal data from digital video instruments or 
digital audio instruments. 

[0089] FIG. 7 shoWs a CIP header When tag=012. FIG. 8 
shoWs an example of assigning FMT (format type) in the 
CIP header. As shoWn in FIG. 6, DVCR is speci?ed by 
FMT=0000002 and the MPEG signal transfer format is speci 
?ed by 1000012. According to this embodiment, a discon 
tinuity ?ag is assigned to the bit b0 of a FDF (Format 
Dependent Field). 
[0090] When the transport stream in the DCVR playback 
signal becomes discontinuous, this discontinuity ?ag is set 
to a “H (high)” level for a predetermined time (eg 1 
second). Speci?cally, video auxiliary data (VAUX data) 
indicating the start position (REC START) and end position 
(REC END) of recording are recorded together With video 
data When video data are recorded in the DVCR. Conse 
quently, the discontinuity ?ag is set to the “H (high)” level 
When this auxiliary data is detected during playback. 

[0091] According to this embodiment, the aforesaid dis 
continuity ?ag is set to the “H (high)” level When the DVCR 
mode changes from stop (STOP) to playback (PB). Hence, 
even When a program is played back from the middle, the 
data in the buffer memories 4a, 5a can be cleared and SI in 
the buffer memory 3 can be updated. 

[0092] Further, according to this embodiment, a speed 
change playback ?ag is appended to the bit b1 of FDF. This 
?ag is set to the “H (high)” level When the DVCR operating 
mode is sloW or cue/revieW. During this speed change 
playback, only MPEG I pictures are valid data, so the buffer 
memory 4a under?oWs, and the output of the MPEG video 
decoder 4 is cut off until the next I picture is decoded. The 
construction of the digital signal processor is therefore such 
that When this ?ag is detracted, the I picture Which Was last 
decoded is output from the MPEG video decoder 4 until the 
next I picture is input. 

[0093] FIG. 9 is a ?oWchart shoWing the processing 
performed by the microcomputer 9 When there is an external 
input. 

[0094] First, the microcomputer 9 determines Whether or 
not there is an external input (step S11). The determination 
of Whether or not there is an external input is made from the 
output of the front panel 10. 

[0095] Next, it is determined Whether or not a disconti 
nuity ?ag Was detected (step S12). This determination is 
based on Whether or not the digital interface 11 detected the 
discontinuity ?ag shoWn in FIG. 7. When a discontinuity 
?ag is detected, the PAT, PMT and SI in the buffer memory 
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3 are updated, and a command to clear the data in the buffer 
memories 4a, 5a is issued to the MPEG video decoder 4 and 
MPEG audio decoder 5 (step S13). 

[0096] Next, it is determined Whether or not a speed 
change playback ?ag Was detected (step S14). This deter 
mination, like that of the step S12, is based on Whether or not 
the digital interface 11 detected the speed change playback 
?ag shoWn in FIG. 7. When the speed change playback ?ag 
is detected, a command is issued to the MPEG decoder 4 to 
continue outputting the I picture Which Was last decoded. 

[0097] FIG. 6 is a diagram shoWing the format of an 
asynchronous packet. When the 2 bits of a tag ?eld are 012, 
a 2 quadlet common asynchronous packet header (referred 
to hereafter as CIP header) is inserted at the start of the data 
?eld. The value of tag is set to 012 to handle real time video 
and audio signal data from digital video instruments or 
digital audio instruments. FIG. 7 shoWs a CIP header When 
tag=012. FIG. 8 shoWs an example of assigning FMT 
(format type) in the CIP header. 

[0098] According to this embodiment, FMT=1000012 and 
the format of the MPEG signal transfer is speci?ed. MPEG 
data is input to data blocks after the CIP header shoWn in 
FIG. 6. 

[0099] FIG. 10 is a block diagram shoWing the construc 
tion of a DVCR to Which this invention is applied. This 
DVCR has a function for coding, and recording/playing 
back, analog video signals, and a function for recording/ 
playing back MPEG digital signals. 

[0100] First, recording/playback of analog video signals 
Will be described. 

[0101] To record analog video signals, this DVCR com 
prises an A/D converter 21 Which digitiZes video signals, a 
data compression coding circuit 22 Which performs data 
compression such as DCT (Discrete Cosine Transforma 
tion), quantization and variable length coding on the output 
of the A/D converter 21, and a framing circuit 23 Which 
frames the output of the data compression coding circuit 22. 

[0102] Further, this DVCR comprises a multiplexer 24 
Which combines the output of the framing circuit 23 and 
video auxiliary data (VAUX data) generated by a signal 
processing microcomputer 28 described hereafter, an error 
correction code adding circuit 27 Which adds an error 
correction code to the output of the multiplexer 24, and a 
channel encoder 26 Which records/modulates the output of 
the error correction coding circuit 27. 

[0103] This DVCR further comprises a mode processing 
microcomputer 27 Which generates video signal TV chan 
nels and data signals such as recording date and time, etc., 
based on user operations, and a signal processing micro 
computer 28 Which generates VAUX data, etc., based on the 
output of the mode processing microcomputer 27. Herein, 
VAUX data comprises TV channels, recording date and 
time, recording start (REC START) position and recording 
end (REC END) position on a video tape. 

[0104] FIG. 11 shoWs the format of one track of data 
output by the error correction code adding circuit 25. As 
shoWn in the ?gure, the video data and VAUX data is 
organiZed in block units of 90 bytes. This data undergoes 
recording/modulation in the channel encoder 26, is ampli 
?ed by a recording ampli?er, not shoWn, and is recorded on 
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a video tape by a magnetic head, not shown. In an actual 
DVCR, video data, VAUX data, audio data and subcode data 
are time-divided on the track When they are recorded. 

[0105] The above is a description of the coding and 
recording of analog video input signals. Next, the reproduc 
tion of recorded video signals Will be described. 

[0106] This DVCR comprises a playback circuit 29 Which 
performs Waveform equalization of data ampli?ed by the 
playback ampli?er, not shoWn, and playback of a data clock, 
a channel decoder 30 Which performs recording demodula 
tion on data output by the playback circuit 29, an error 
correction circuit 30 Which performs error correction on the 
output of the channel decoder 10, a demultiplexer 22 Which 
separates video data and VAUX data from the error correc 
tion circuit 31, a deframing circuit 23 Which separates the 
frames of this video data, a data compression decoding 
circuit 24 Which performs processing such as decoding of 
variable length codes, reverse quantization and reverse DCT 
on the output of the deframing circuit 23, and a D/A 
converter 35 Which converts the output of the data compres 
sion decoding circuit 24 to an analog format and converts it 
to an analog video signal. The VAUX data separated by the 
demultiplexer 32 is sent to the signal processor microcom 
puter 28, and sent from here to the mode processor micro 
computer 27. 

[0107] Next, recording/playback of a coded signal input 
from an external device, Will be described. This DVCR has 
a digital interface 36. This digital interface 36 has the same 
construction as the digital interface 11 in the receiver/ 
demodulator of FIG. 1. IEEE-1394 packets are sent to and 
received from the digital interface 11 of FIG. 1. 

[0108] Next, the recording of MPEG data input from the 
digital interface 36 Will be described. This MPEG data is 
input in asynchronous packets from the digital interface 11 
of the receiver/demodulator of FIG. 1, and transferred. 

[0109] First, MPEG data from the asynchronous packets 
in the digital interface 36, ie MPEG video data, MPEG 
audio data and supplementary data are separated. The sepa 
rated data is sent to the multiplexer 24 via a sWitch SW1, 
multiplexed With VAUX data output by the signal processor 
microcomputer 28, and is converted to the format of FIG. 11 
by the error correction code adding circuit 25. In other 
Words, MPEG video data, MPEG audio data and supple 
mentary data are all recorded on the video data recording 
area. The processing after the error correction code adding 
circuit 25 is the same as for the aforesaid recording of analog 
video signals. 

[0110] Next, the processing during playback of MPEG 
data Will be described. Up to input of playback data to the 
demultiplexer 32, processing during playback is the same as 
processing during playback of video signals. The playback 
data input to the demultiplexer 32 is separated at this state 
into MPEG data and VAUX data. MPEG data is sent to the 
digital interface 36 via the sWitch SW2. VAUX data is sent 
to the signal processing microcomputer 28. 

[0111] In the digital interface 36, headers shoWn in FIG. 
6 and FIG. 7 are added to the MPEG data, and output to 
external devices as an asynchronous packet. This asynchro 
nous packet is input to the digital interface 11 of the 
receiver/demodulator, the original MPEG video data, MPEG 
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audio data and supplementary data are extracted, and Written 
to the buffer memory 3 via the demultiplexer 2. 

[0112] The ?ags described above are shoWn in FIG. 12. 
Herein, NP is normal play data, and TP is triple play data. 
NP1-NP2 indicates that a normal play program has changed. 

What is claimed: 
1. A digital signal processor comprising: 

?rst means for selecting a transport stream corresponding 
to any channel from a transport stream containing a 
plurality of multiplexed channels, 

second means for separating video data and audio data in 
any desired program from said transport stream by 
referring to supplementary data in said selected trans 
port stream, 

third means for decoding said separated video and audio 
data, 

fourth means for sending video data, audio data and 
supplementary data from external devices to said sec 
ond means, and detecting data indicating a program 
discontinuity, and 

?fth means for initialiZing said third means When said 
fourth means detects data indicating said program 
discontinuity. 

2. Adigital signal processor as de?ned in claim 1, Wherein 
supplementary data in said second means is updated When 
said fourth means detects data indicating a program discon 
tinuity. 

3. A digital signal processing method, in a digital signal 
processor comprising ?rst means for selecting a transport 
stream corresponding to any channel from a transport stream 
containing a plurality of multiplexed channels, second 
means for separating video data and audio data in any 
desired program from said transport stream by referring to 
supplementary data in said selected transport stream, third 
means for decoding said separated video and audio data, and 
fourth means for sending video data, audio data and supple 
mentary data from external devices to said second means, 
and detecting data indicating a program discontinuity, 

said third means is initialiZed When said fourth means 
detects data indicating a program discontinuity. 

4. A digital signal recording/playback device comprising: 

?rst means for inputting/outputting a digital signal coded 
by a predetermined coding scheme, 

second means for recording said digital signal transmitted 
by said ?rst means in a recording medium, 

third means for reproducing said digital signal recorded 
on said recording medium, and 

fourth means for detecting a program change in said 
digital signal played back by said third means, 

Wherein said fourth means adds a ?rst identifying data to 
the digital signal output by said ?rst means When a 
program change is detected. 

5. Adigital signal recording/playback device as de?ned in 
claim 1, further comprising ?fth means for inputting an 
operating mode, and adding a second identifying data to the 
digital signal output by said ?rst means When a speed change 
playback mode is speci?ed. 
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6. A digital signal playback method, wherein ?rst identi- 7. A digital signal playback method as de?ned in claim 3 
fying data is added to said digital signal When a program in Wherein a second identifying data is further added to said 
said playback digital signal has changed, When a digital digital signal When speed change playback is performed. 
signal coded by a predetermined coding scheme is played 
back from a recording medium and output to an eXternal 
device. * * * * * 


