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(57) ABSTRACT 

Data is received which is transmitted through a Serial bus in 
a predetermined transmission band. The Serial bus is pref 
erably in conformity with the IEEE 1394 standards. One of 
recording modes for different recording rates is Selected in 
accordance with the transmission band of the received data. 
The data is recorded in the Selected recording mode. Data is 
reproduced which has been recorded in a recording mode for 
a predetermined recording rate. A transmission band is 
allocated, based on the recording mode, for transmitting the 
data through a Serial bus. 
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APPARATUS AND METHOD OF DATA 
PROCESSING THROUGH SERIAL BUS 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to processing of data 
that is received or to be transmitted through a Serial bus. 
Particularly, this invention relates to recording and repro 
ducing data that is input through a Serial bus, and also 
outputting the Video data through the Same bus in confor 
mity with the IEEE (Institute of Electrical and Electronics 
Engineers) 1394 standards. This serial bus is called 1394 
Serial bus hereinafter. 

0002 Video tape recorders (VTRs) are well known audio 
and Video equipment that encode Video signals under the DV 
(Digital Video) standards defined in the IEC (International 
Electrotechnical Commission) 61883 standards, and outputs 
the encoded video signals through the 1394 serial bus. 

0003) The DV standards define the SD (Standard Defi 
nition) mode and HD (High Definition) mode. The SD mode 
offerS recording and reproduction of Video signals having 
definition, such as, NTSC (National Television System 
Committee) video signals. The HD mode offers recording 
and reproduction of Video Signals, Such as, high vision 
signals. However, in the DV standards, VTRs for the SD 
mode only have been on the market. 
0004. The encoding processing under the DV standards 
limits the amount of encoded vide signals per frame within 
a predetermined amount. The SD mode thus defines the 
fixed recording rate that is 25 Mbps for recording the 
encoded Video signals on a magnetic tape. 

0005 The encoded video signals are output through the 
1394 serial bus per packet under the DV standards after the 
transmission band is allocated in accordance with the 
recording rate for recording the encoded signals. In detail, 
the IEC 61883 standards define the plug control to store 
information needed for the transmission band into addresses 
that are accessible through the 1394 serial bus. The trans 
mission band is then allocated using the information. 
0006 The amount of video signals varies when processed 
by VTRs at different data rates, and hence several transmis 
sion bands are also required on the 1394 serial bus in 
accordance with the different data rates. 

0007 For example, the packet size for an MPEG (Mov 
ing Picture Coding Experts Group) transport stream through 
the 1394 serial bus varies according to the data rates. This 
transport stream is called MPEG2TS hereinafter. 

0008. The wider the transmission band is allocated for the 
MPEG2TS, the more unnecessary bus resources are used. 
On the other hand, the narrower the transmission band, the 
more unstable is the data transmission due to violation of the 
communication protocols. 

0009 Furthermore, a user has to set the data recording 
mode for each input MPEG2TS, which is a cumbersome 
operation. 

SUMMARY OF THE INVENTION 

0010) A purpose of the present invention is to provide an 
apparatus and a method of processing data that is received 
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or to be transmitted through a Serial bus, that achieve 
effective usage of bus resources. 
0011) Another purpose of the present invention is to 
provide an apparatus and a method of recording and repro 
duction of data that is received or to be transmitted through 
a Serial bus, that achieve effective usage of bus resources 
with no user recording mode Setting. 
0012. The present invention provides a signal processing 
apparatus having: a processor to encode an input Signal at a 
predetermined data rate to generate encoded data; and a 
digital interface to allocate a transmission band for the 
encoded data based on the data rate for transmitting the 
encoded data through a Serial bus. 
0013 Furthermore, the present invention provides a sig 
nal processing apparatus having: a digital interface to detect 
a transmission band of data input through a Serial bus, and 
a processor to decode the input databased on the transmis 
Sion band for outputting a decoded Signal. 
0014) Moreover, the present invention provides a record 
ing and reproducing apparatus having: a digital interface to 
transmit or receive data through a Serial bus, the interface 
allocating a transmission band before data transmission; a 
recording and reproducing Section to record and reproduce 
the data at least in one of a plurality of recording modes for 
different recording rates, and a controller to control the 
interface for changing the allocated transmission band in 
accordance with the recording mode for the data reproduced 
by the recording and reproducing Section. 
0015 The present invention also provides a recording 
and reproducing apparatus having: a digital interface to 
transmit or receive data through a Serial buS in a predeter 
mined transmission band; a recording and reproducing Sec 
tion to record and reproduce the data at least in one of a 
plurality of recording modes for different recording rates, 
and a controller to control the recording and reproducing 
Section for Selecting one of the recording modes in accor 
dance with the transmission band of the data received by the 
interface. 

0016. The present invention further provides a method of 
Signal processing. An input Signal is encoded at a predeter 
mined data rate to generate encoded data. A transmission 
band is allocated for the encoded databased on the data rate 
for transmitting the encoded data through a Serial bus. 
0017 Moreover, the present invention further provides a 
method of Signal processing. A transmission band of data 
input through a Serial bus is detected. The input data is 
decoded based on the transmission band for Outputting a 
decoded signal. 
0018. The present invention also provides a method of 
data processing. Data is reproduced which has been recorded 
in a recording mode for a predetermined recording rate. A 
transmission band is allocated, based on the recording mode, 
for transmitting the data through a Serial bus. 
0019 Furthermore, the present invention provides a 
method of data processing. Data is received which has been 
transmitted through a Serial bus in a predetermined trans 
mission band. One of a plurality of predetermined recording 
modes for different recording rates is Selected in accordance 
with the transmission band of the received data. The data is 
recorded in the Selected recording mode. 
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BRIEF DESCRIPTION OF DRAWINGS 

0020 FIG. 1 shows a block diagram of a recording and 
reproducing apparatus according to the present invention; 
and 

0021 FIG. 2 shows a block diagram of a modification of 
a recording and reproducing apparatus according to the 
present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0022 Preferred embodiments according to the present 
invention will be disclosed with reference to the attached 
drawings. 

0023 FIG. 1 shows a block diagram of a recording and 
reproducing apparatus according to the present invention. 

0024. An MPEG2TS is input to or output from an 
IEEE1394 interface (IF) 1 through a 1394 serial bus. 
0025. The input MPEG2TS is supplied to a signal pro 
ceSSor 2 for error correction, etc. The output of the Signal 
processor 2 is Supplied to a recorder/reproducer 3 for 
modulation. The modulated MPEG2TS is stored in a storage 
medium 4. 

0026. The stored MPEG2TS is then retrieved and 
demodulated by the recorder/reproducer 3, and applied error 
correction, etc., by the signal processor 2. The MPEG2TS is 
supplied to and output from the IEEE13941F 1 through the 
1394 serial bus. Or, the MPEG2TS is supplied to an MPEG 
processor 5 and decoded to be an output Video signal. 

0027. On the other hand, an input video signal is encoded 
by the MPEG processor 5, and then stored in the storage 
medium 4 through the Signal processor 2 and the recorder/ 
reproducer 3, or output from the IEEE13941F 1 to the 1394 
Serial bus. 

0028. The recording and reproducing apparatus shown in 
FIG. 1 is further provided with a CPU 6 that communicates 
with the IEEE13941F1, the signal processor 2, the recorder/ 
reproducer 3 and the MPEG processor 5 for changing the 
data rate of the Signal processed by these circuitry. A user 
can enter several commands to the CPU 6 via a user 
interface (IF) 7. 
0029. The recording and reproducing apparatus accord 
ing to the present invention is offered Several recording 
modes for different data recording rates. 
0030) In detail, the recording rate for recording (storing) 
the Signal in the Storage medium 4 is Set in accordance with 
the transmission band of an MPEG2TS Supplied by the 
IEEE13941F 1. Or, the transmission band of an MPEG2TS 
output by the IEEE13941F 1 to the 1394 serial bus is 
allocated in accordance with the data rate of the Signal 
reproduced from the Storage medium 4. 

0031 Disclosed in detail first is recording (storing) a 
Video signal in the Storage medium 4, which is input via the 
IEEE13941F 1 or the MPEG processor 5. 

0.032 The user selects one recording mode among several 
modes for recording a Video signal that is input via the 
MPEG processor 5. The recording modes are the first mode 
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for the lowest recording rate B1, the second mode for the 
intermediate recording rate B2, and the third mode for the 
highest recording rate B3. 

0033. When the user selects, for example, the second 
recording mode, a mode Selection request is entered to the 
CPU 6 via the user IF 7. The CPU 6 sends a control signal 
to the Signal processor 2, the recorder/reproducer 3 and the 
MPEG processor 5 for recording at the data rate B2. The 
control signal is also sent to the IEEE13941F 1 for data 
output at the data rate B2. 
0034. The recording processing in the second mode is 
executed as follows: 

0035 An input video signal supplied to the MPEG pro 
cessor 5 is transformed into an MPEG2TS having a data rate 
that does not exceed the recording rate B2. The MPEG2TS 
is Supplied to the Signal processor 2 and applied addition of 
headers and error correction codes, and shuffling for making 
the data amount uniform for data blocks, etc., and Supplied 
to the recorder/reproducer 3. The processed MPEG2TS is 
then modulated in the recorder/reproducer 3 and Stored in 
the Storage medium 4. 
0036 Furthermore, the CPU 6 allocates a transmission 
band (transmission rate R2) for outputting the MPEG2TS 
having the recording rate B2 from the MPEG processor 5 to 
the 1394 serial bus via the IEEE13941F 1. 

0037. The data rate of the MPEG2TS output from the 
MPEG processor 5 is controlled so as not to exceed the 
recording rate B2. The MPEG2TS is then output from 
IEEE13941F 1 in the transmission band that is allocated not 
based on the data rate of the video signal input to the MPEG 
processor 5 but the control signal sent by the CPU 6. 
0038. When the user selects an MPEG2TS input via the 
IEEE13941F 1 for recording, the CPU 6 sends a control 
signal to the IEEE13941F 1 for communication with an 
external apparatus (not shown) that has transmitted the 
MPEG2TS through the 1394 serial bus. The IEEE13941F1 
calculates the transmission band allocated to the MPEG2TS 
based on the information required for allocating transmis 
sion band and stored in a register called OPCR (Output Plug 
Control Resister defined by the IEC 61883 standards). The 
recording mode is also Selected based on the information. 
0039 Suppose that the first recording mode is selected. 
0040. An MPEG2TS input through the 1394 serial bus is 
supplied to the signal processor 2 via the IEEE13941F 1 for 
addition of headers and error correction codes and shuffling. 
0041. The output of the signal processor 2 is supplied to 
the recorder/reproducer 3 for modulation. The modulated 
MPEG2TS is stored in the storage medium 4 in the first 
recording mode. 
0042. The input MPEG2TS is also supplied to the MPEG 
processor 5 via the IEEE13941F 1. The MPEG2TS is 
decoded under the control signal from the CPU 6, and output 
as a Video signal. 
0043. Disclosed next is reproduction of an encoded video 
Signal Stored in the Storage medium 4. 
0044 Suppose that the encoded video signal 
(MPEG2TS) has been stored in the storage medium 4 in the 
third recording mode. 
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004.5 The signal is retrieved and supplied to the recorder/ 
reproducer 3 for demodulation. The recorder/reproducer 3 
then sends information indicating the third recording mode 
to the CPU 6. 

0046. In response to the information, the CPU 6 sends a 
control Signal to the Signal processor 2 for error correction, 
etc., and to the IEEE13941F 1 for allocation of a transmis 
Sion band to transmit the MPEG2TS that has been recorded 
(stored) at the recording rate B3, through the 1394 serial bus. 
0047 The control signal is also sent to the MPEG pro 
ceSSor 5 for decoding and outputting a video signal. 

0.048. The data rate of the video signal retrieved from the 
Storage medium 4 never exceeds the recording rate B3. The 
transmission band for transmitting an MPEG2TS via the 
IEEE13941F 1 is allocated based on the control signal from 
the CPU 6, not the data rate of the MPEG2TS output by the 
Signal processor 2. 

0049 Disclosed next is encoding an input video signal 
into an MPEG2TS which is to be output via the 
IEEE13941F1 without recording and reproduction. 

0050 Suppose that the user selects the second recording 
mode (recording rate B2) via the user IF 7. 
0051) The CPU 6 sends a control signal to the MPEG 
processor 5 for encoding an input Video signal at a data rate 
below the recording rate B2. 

0052. The output of the MPEG processor 5 is supplied to 
the IEEE13941F 1 for allocating a transmission band based 
on the control signal from the CPU 6. An MPEG2TS is then 
output by the IEEE13941F 1 to the 1394 serial bus in the 
allocated transmission band. 

0053 Disclosed next is decoding an input MPEG2TS 
into a video signal which is to be output via the MPEG 
processor 5, without recording and reproduction. 

0054) The CPU 6 sends a control signal to the 
IEEE13941F 1 to communicate with an external apparatus 
(not shown) that has transmitted an MPEG2TS through the 
1394 serial bus. The IEEE13941F1 calculates the transmis 
Sion band allocated to the MPEG2TS. 

0055. The MPEG2TS is supplied to the MPEG processor 
5 and decoded into a Video signal to be output based on the 
calculated transmission band. 

0056. As disclosed above, a transmission band is allo 
cated in accordance with a recording mode for transmitting 
an MPEG2TS through the 1394 serial bus. 

0057 This transmission band allocation achieves con 
tinuous transmission of Signals retrieved from a Storage 
medium for, for instance, a plurality of Video programs 
having different data rates Stored therein with no require 
ment of the reallocation of transmission band in accordance 
with the different data rates, when the programs have been 
Stored in the same recording mode. 

0.058. The same achievement goes to one video program 
for which the data rate varies with no requirement of 
reallocation of transmission band in accordance with the 
varying data rate, when the program has been Stored in the 
Same recording mode from the beginning to end. 
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0059 Moreover, this transmission band allocation 
requires no addition of data rates of a plurality of Video 
programs stored in a storage medium as one MPEG2TS, for 
transmission of the programs simultaneously through the 
1394 serial bus. 

0060) Not only that, quick reallocation of transmission 
band is achieved for recording mode that is varying during 
retrieval from a Storage medium. 

0061 Change in recording mode from high to low 
recording rate does not affect continuous data transmission 
even during transmission band adjustment. 

0062 Furthermore, the quick allocation of transmission 
band overcomes the problem in that change in recording 
mode from low to high recording rate would force intermit 
tent data transmission. 

0063 Recording of an MPEG2TS input through the 1394 
Serial buS in this invention offerS recording mode Selection 
in accordance with payload size of an MPEG2TS input 
through the 1394 serial bus. The recording mode is thus 
automatically Selected that fits the transmission band of the 
input MPEG2TS with no requirement of user mode setting. 
This mode Selection achieves effective data recording in a 
Storage medium. 

0064. The signal (or data) described so far is a video 
Signal. It is, however, understood that an audio signal can 
also be transmitted or received via the IEEE1394 IF 1, with 
a Video signal. 

0065. The recording and reproducing apparatus of FIG. 
1 includes the MPEG processor 5. It can, however, be 
omitted as shown in FIG. 2. 

0066. The communications between the CPU 6 and the 
IEEE13941F 1, the signal processor 2, the recorder/repro 
ducer 3 and the MPEG processor 5 are achieved by control 
programs stored on the CPU 6. The Software is programmed 
in accordance with the Specification of each circuitry, which 
is understandable for ordinary skilled perSons in the art; and 
hence not disclosed for brevity. 

0067. As disclosed above, according to the present inven 
tion, data retrieved from a Storage medium is output to the 
1394 serial bus via the IEEE1394 interface in a transmission 
band that is allocated in accordance with the recording mode 
for the MPEG2TS when recorded. The transmission band 
allocation achieves data transmission with effective usage of 
bus resources. 

0068. Furthermore, according to the present invention, 
the recording rate is Set in accordance with the transmission 
band of data input via the IEEE1394 interface. The record 
ing rate Setting achieves effective data recording with no 
user recording mode Setting. 

1-12. (canceled). 
13. A data output apparatus comprising: 

an output Section to output data in an output mode 
Selected among a plurality of output modes for different 
output rates, 
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a digital interface connected to external equipment 
through a Serial bus, to allocate a transmission band 
before data transmission and then transmit the data to 
the external equipment through the Serial bus in the 
allocated transmission band; and 

a controller to control the output Section for data output 
and the digital interface for data communication, 

wherein when outputting the data to the external equip 
ment, 

the output Section outputs the data in the output mode 
Selected among the output modes, 

the controller controls the digital interface So that the 
digital interface can allocate the transmission band 
corresponding to the Selected output mode, and 

the digital interface transmits the data to the external 
equipment in the allocated transmission band. 

14. The apparatus according to claim 13, wherein the 
serial bus ins in conformity with the IEEE (Institute of 
Electrical and Electronics Engineers) standards. 
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15. A data output method comprising the Steps of: 
outputting data in an output mode Selected among a 

plurality of output modes for different reproducing 
rateS, 

allocating a transmission band before data transmission; 
transmitting the data through a Serial bus in the allocated 

transmission band; and 
controlling data output and data transmission, 
wherein when outputting the data and transmitting the 

data through the Serial bus, 
outputting the data in the output mode Selected among the 

output modes, 
allocating the transmission band corresponding to the 

Selected output mode, and transmitting the data through 
the Serial bus in the allocated transmission band. 

16. The method according to claim 15, wherein the serial 
bus is in conformity with the IEEE (Institute of Electrical 
and Electronics Engineers) standards. 
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