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(57) ABSTRACT 
Compression and encoding sections (311 (1), 311 (2) and 
311 (3)) compress and encode input signals VS, AS and SS 
Separately to generate compressed data. A SCSI interface 
(32) outputs the compressed data to a DSM (50). Output 
buffers (312 (1),312(2) and 312 (3)), a stream interface (34) 
and an input buffer (33) transfer the compressed data gen 
erated at the compression and encoding Sections (311 (1), 
311 (2) and 311 (3)) to the SCSI interface (32) through data 
transfer buses (38(1),38 (2),38(3), 39 and 40). A CPU (35), 
a RAM (36) and a ROM (37) control data transfer through 
a CPU bus (42). 
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FIG.3 
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FIG.10 
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APPARATUS AND METHOD OF GENERATING 
COMPRESSED DATA 

TECHNICAL FIELD 

0001. The present invention relates to an apparatus and a 
method of generating compressed data that compresses and 
encodes imputted data and outputs the compressed data 
generated through the compression and encoding process to 
communication media. 

BACKGROUND ART 

0002 Advances in digital techniques have allowed prac 
tical utilization of a multimedia System. The multimedia 
System is defined as a System for integrational handling of 
multiple representation media (video data, audio data, addi 
tional data and so on) with a single communication medium 
(a telecommunication medium, a storage medium, a broad 
cast medium and So on). 
0003. The multimedia system includes a digital video 
disk (DVD) authoring system and a digital satellite broad 
casting System. The DVD authoring System is a System for 
recording multiple representation media Such as Video data 
(referred to as material data in the following description) in 
a unified form on a single DVD (a storage medium). The 
digital Satellite broadcasting System is a System for broad 
casting program data of multiple channels (data made up of 
a plurality of material data) in a unified form through a 
Single communications line (a broadcast medium). 
0004. In order to implement such a multimedia system, 
an apparatus for generating compressed data is required for 
compressing and encoding material data Such as Video data 
and outputting the compressed data generated through the 
compression and encoding process to a communication 
medium. 

0005 The apparatus for generating compressed data 
requires: a means for compressing and encoding material 
data to generate compressed data, a means for outputting the 
compressed data generated through the compression and 
encoding process to a communication medium; and a means 
for transferring the compressed data to the means for out 
putting. 
0006 FIG. 12 is a block diagram showing a related-art 
apparatus for generating compressed data comprising the 
three means described above. FIG. 12 illustrates an output 
of compressed data obtained through a compression and 
encoding process to a communication medium wherein the 
compressed data is outputted to the communication medium 
as it is. 

0007. The compressed data generating apparatus 10 com 
prises: a Video encoder 11 (1); an audio encoder 11 (2); a 
Subtitle encoder 11 (3); a small computer System interface 
(SCSI) 12; a central processing unit (CPU) 13; a random 
access memory (RAM) 14; a read only memory (ROM) 15: 
and a CPU bus 16. 

0008. The encoders 11 (1) to 11 (3) have compression and 
encoding sections 111 (1) to 111 (3) and output buffers 112 
(1) to 112 (3). The compression and encoding sections 111 
(1) to 111 (3) constitute the means for compressing and 
encoding described above. The SCSI interface 12 constitutes 
the means for outputting described above. The means for 
transferring described above is made up of the output buffers 
112 (1) to 112 (3), the CPU 13, the ROM 14, the RAM 15 
and the CPU bus 16. 
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0009. In the apparatus 10, video signal VS, audio signal 
AS and Subtitle Signal SS of one program are each individu 
ally compressed and encoded at the corresponding compres 
sion and encoding sections 111 (1) to 111 (3) of the encoders 
11 (1) to 11 (3) to be written into the output buffers 112 (1) 
to 112 (3), respectively. 
0010. The compressed data written into the output buffers 
112 (1) to 112 (3) is transferred to the RAM 14 by the CPU 
13 through the CPU bus 16. The compressed data transferred 
to the RAM 14 is transferred to the SCSI interface 12 by the 
CPU 13 through the CPU bus 16. Streams of data transferred 
to the SCSI interface 12 are Supplied to a digital Storage 
medium (DSM) 20 according to the SCSI protocol. 
0011. The CPU 13 controls reading of the compressed 
data from the output buffers 112 (1) to 112 (3) based on 
remaining space in the output buffers 112 (1) to 112 (3). The 
remaining space in the output buffers 112 (1) to 112 (3) is 
determined based on data Size information indicating a size 
of the compressed data. The data Size information is gener 
ated at the compression and encoding Sections 111 (1) to 111 
(3) to be sent to the RAM 16 by the CPU 15 through the 
CPU buS 18. 

0012. As described so far, the related-art apparatus 10 for 
generating compressed data allows the CPU 13 to perform 
both of the proceSS for compressed data transfer and the 
process for controlling the data transfer process. In other 
words, the related-art apparatus 10 transferS both com 
pressed data and control data Such as data Size information 
through the CPU bus 16. 
0013 In the configuration, however, compressed data and 
control data concentrate on the CPU bus 16. A traffic on the 
CPU bus 16 thus increases. Consequently, limitations are 
imposed on transfer of compressed data and control data. 

0014. It is therefore impossible for the related-art appa 
ratus 10 to provide real-time generation of compressed data. 
It is also required that capacities of the output buffers 112 (1) 
to 112 (3) be enlarged. 
0015. Another problem is that the apparatus 10 not 
capable of providing real-time generation of compressed 
data is not applicable to the multimedia System requiring 
real-time processing. 

DISCLOSURE OF THE INVENTION 

0016. It is an object of the invention to provide an 
apparatus for generating compressed data and a method of 
generating compressed data wherein limitations are reduced 
on transfer of compressed data and control data due to an 
increase in traffic. 

0017. An apparatus for generating compressed data of the 
invention comprises: a compression and encoding means for 
compressing and encoding input data and outputting the 
data; an output means for outputting the compressed data 
outputted from the compression and encoding means, a data 
transfer means for transferring the compressed data output 
ted from the compression and encoding means to the output 
means, and a control means connected to the compression 
and encoding means through a control bus for performing 
control for inputting the compressed data outputted from the 
compression and encoding means to the data transfer means 
based on control information from the control bus. 
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0060) If the bank 331 (2) subsequently becomes full, ES 
data stored in the output buffer 312 (n) is in turn transferred 
to the bank 331 (1) through the stream interface 34. ES data 
stored in the bank 331 (2) is transferred to the DSM 50 
through the SCSI interface 32. 
0061 Similarly, every time the bank 331 (m), where m=1 
or 2, used for writing becomes full, the usage pattern of the 
two banks 331 (1) and 331 (2) changes. As a result, the data 
transfer from the output buffer 312 (n) to the input buffer 33 
and the data transfer from the input buffer 33 to the DSM50 
are performed in a parallel manner through a pipeline 
process. The data transfer is therefore performed efficiently 
from the output buffers 312 (1) to 312 (3) to the DSM 50. 
0062) The CPU 35 controls the data transfer from the 
compression and encoding sections 311 (1) to 311 (3) to the 
SCSI interface 32. The control by the CPU 35 is largely 
categorized into control of the data transfer from the output 
buffer 312 (n) to the input buffer 33 and control of the data 
transfer from the input buffer 33 to the SCSI interface 32. 
The former data transfer control is based on a state of ES 
data storage in the output buffer 312 (n). The latter transfer 
control is based on a State of ES data Storage in the input 
buffer 33. 

0063 FIG. 2 and FIG. 3 are flowcharts showing a 
process of the CPU 35. The following description with 
reference to FIG. 2 and FIG. 3 is given for control per 
formed for ES data transfer from the compression and 
encoding sections 311 (1) to 311 (3) to the SCSI interface 32. 
For brevity, control for ES data transfer from the compres 
sion and encoding section 311 (1) of a video to the SCSI 
interface 32 will be only described. 
0064. The process shown is started at an occurrence of a 
request for ES video data generation. The request for ES 
Video data generation is made by, for example, an operator 
performing an operation for ES video data generation. 
0065. In the process, the CPU 35 first performs a process 
for receiving data Size information, that is, one of control 
information outputted from the compression and encoding 
section 311 (1) of the video (step S11 in FIG. 2). The data 
Size information indicates a size of ES data of a unit of 
encoding. The data Size information is outputted from the 
compression and encoding Section 311 (1) every time a 
compression and encoding process completes for a unit of 
encoding. 
0.066 Every time a compression and encoding process 
completes for a unit of encoding, the compression and 
encoding Section 311 (1) outputs an interrupt signal indicat 
ing the completion of the compression and encoding proceSS 
as well as outputs data Size information. When the interrupt 
Signal is generated, the CPU 35 executes a process for 
receiving data Size information. The receiving proceSS is 
performed through writing data Size information outputted 
from the compression and encoding Section 311 (n) into the 
RAM 36 via the CPU buS 42. 

0067 Next, the CPU 35 calculates remaining space (the 
amount of storage available) in the output buffer 312 (1) of 
the video based on the received data Size information (Step 
S12 in FIG. 2). That is, the CPU 35 determines the size of 
data buffered from the section 311 (1) to the output buffer 
312 (1), based on the data size information outputted from 
the section 311 (1). The remaining space in the output buffer 
312 (1) is determined by calculating the capacity of the 
output buffer 312 (1) and the size of data buffered into the 
output buffer 312 (1). Information on the capacity of the 
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output buffer 312 (1) may be stored in the ROM 37 in 
advance. The remaining Space is calculated by comparing 
the information on the capacity and the data Size information 
outputted from the section 311 (1) at the CPU 35. Further 
more, after the previous compression and encoding process 
is completed, the present remaining Space of the output 
buffer 312 (1) is calculated in a similar manner, based on the 
remaining space of the output buffer 312 (1) calculated as 
described above and the data Size information outputted 
after the present compression and encoding process is com 
pleted. The CPU 35 then determines whether reading ES 
data from the output buffer 312 (1) is required or not based 
on the calculated remaining space (step S13 in FIG. 2). 
0068 The determination is carried out through a com 
parison between the calculated remaining space and a pre 
determined threshold value. If the calculated remaining 
Space is below the threshold value, reading is required. If the 
calculated remaining Space is greater than or equal to the 
threshold value, reading is not required. 
0069. The CPU 35 returns to step Sll when reading of ES 
data is not required. The process described above is thus 
repeated. In a similar manner, the proceSS is repeated until 
the CPU 35 determines that reading of ES data is required. 
0070. When the CPU 35 determines that reading of ES 
data from the output buffer 312 (1) is required, the CPU 35 
determines whether the bank used for writing is the bank 331 
(1) or not (step S14 in FIG. 2). If the bank 331 (1) is used, 
the CPU 35 provides an instruction to the stream interface 34 
of data transfer to the bank 331 (1) (step S15 in FIG. 2). 
0071 Receiving the instruction, the stream interface 34 
reads a predetermined amount of ES data from the output 
buffer 312 (1) through the data transfer bus 38 (1) and writes 
the data into the bank 331 (1) through the data transfer bus 
39. 

0072. On completion of the instruction of step S15, the 
CPU 35 determines whether a request for terminating the ES 
data generation process is made or not (step S16 in FIG.3). 
The request is made, for example, by an operator performing 
an operation for terminating the ES video data generation 
proceSS. 

0073) If a request for termination is not made, the CPU 35 
determines whether the bank 331 (1) is full or not (step S17). 
If the bank 331 (1) is not full, the CPU 35 returns to step S11. 
The process described above is thus repeated. In a similar 
manner, the process is repeated until the bank 331 (1) 
becomes full. 

0074) When the bank 331 (1) becomes full, the CPU 35 
provides an instruction to the Stream interface 34 to transfer 
data to the bank 331 (2) as well as an instruction to the SCSI 
interface 32 to transfer data from the bank 331 (1) (step S18 
in FIG. 3). 
0075. On receiving the instruction, the stream interface 
34 writes ES data read from the output buffer 312(1) into the 
bank 331 (2) through the data transfer bus 39. As described 
above, a loss of ES data outputted from the output buffer 312 
(1) and buffered into the input buffer 33 is prevented by 
switching the the banks 331 (1) to 331 (2). 
0076) On receiving the instruction from the CPU 35, the 
SCSI interface 32 reads the ES data written into the bank 
331 (1) through the data transfer bus 40 and writes the data 
into the DSM 50 through the data transfer bus 41. 
0.077 On completion of the instruction of step S18, the 
CPU 35 returns to step S11. The process described above is 
thus repeated. 
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0078 If a request for terminating the ES data generating 
proceSS is made in this Stage, the CPU 35 gives an instruc 
tion to the stream interface 34 to stop the data transfer. On 
termination of transfer of ES data stored in the bank 331 (1), 
the CPU 35 gives an instruction to the SCSI interface 32 to 
transfer ES data stored in the bank 331 (2) (step S19 in FIG. 
3). 
0079. On receiving the instruction, the stream interface 
34 terminates the data transfer process. On receiving the 
instruction, the SCSI interface 32 reads ES data stroed in the 
bank 331 (2) through the data transfer bus 40 and writes the 
data into the DSM 50 through the data transfer bus 41. The 
process of the CPU 35 is thus completed. 

0080) If it is determined that the bank used for writing is 
not the bank 331 (1) in step S14, the CPU 35 gives an 
instruction to the stream interface 34 to transfer data to the 
bank 331 (2) (step S20 in FIG. 2). On receiving the 
instruction, the Stream interface 34 reads a predetermined 
amount of ES data from the output buffer 312 (1) and writes 
the data into the bank 331 (2). 
0081. On completion of the instruction of step S20, the 
CPU 35 determines whether a request for terminating the ES 
data generation process is made or not (step S21 in FIG.3). 
If a request for termination is not made, the CPU 35 
determines whether the bank 331 (2) is full or not (step S22 
in FIG.3). If the bank 331 (2) is not full, the CPU 35 returns 
to step S11. The process described above is thus repeated. 

0082) If the bank 331 (2) becomes full in this stage, the 
CPU 35 gives an instruction to the stream interface 34 to 
transfer ES data to the bank 331 (1). The CPU 35 gives an 
instruction to the SCSI interface 32 to transfer ES data from 
the bank 331 (2) (step S23 in FIG. 3). 
0.083. On receiving the instruction, the stream interface 
34 writes ES data read from the output buffer 312(1) into the 
bank 331 (1) through the data transfer bus 39. On receiving 
the instruction, the SCSI interface 32 reads ES data from the 
bank 331 (2) through the data transfer bus 40. 
0084. On completion of the instruction of step S23, the 
CPU 35 returns to step S11. The process described above is 
thus repeated. 
0085. If a request for terminating the ES data generating 
proceSS is made in this Stage, the CPU 35 gives an instruc 
tion to the stream interface 34 to stop the data transfer. On 
termination of transfer of ES data from the bank 331 (2), the 
CPU 35 gives an instruction to the SCSI interface 32 for data 
transfer from the bank 331 (1) (step S19 in FIG. 3). 
0.086 On receiving the instruction, the stream interface 
34 terminates the data transfer. On receiving the instruction, 
the SCSI interface 32 transfers ES data stroed in the bank 
331 (1) to the DSM 50. The process of the CPU 35 is thus 
completed. 

0087. The process of the CPU 35 is described so far. 
Similar control is given for ES data transfer from the 
compression and encoding Section 311 (2) of an audio and 
the compression and encoding Section 311 (3) of a Subtitle 
to the SCSI interface 32. Detailed description thereof is 
omitted. 

0088 FIG. 4 is a block diagram showing a specific 
configuration of the input buffer 33. The input buffer 33 
comprises the two banks 331 (1) and 331 (2) and four buffers 
332 (1) to 332 (4). 
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0089. The buffer 332 (1) is inserted between input/output 
terminals of the bank 331 (1) and the data transfer bus 39. 
The buffer 332(2) is inserted between input/output terminals 
of the bank 331 (2) and the data transfer bus 39. The buffer 
332 (3) is inserted between input/output terminals of the 
bank 331 (2) and the data transfer bus 40. The buffer 332 (4) 
is inserted between input/output terminals of the bank 331 
(2) and the data transfer bus 40. 
0090 Turning on and off of the buffers 332 (1) and 332 
(2) is controlled by the stream interface 34 based on instruc 
tions given by the CPU 35. Turning on and off of the buffers 
332 (3) and 332 (4) is controlled by the SCSI interface 32 
based on instructions given by the CPU 35. 
0091 FIG. 5 illustrates a pipeline process using the input 
bufer 33 with the two banks as described above. An opera 
tion of the input bufer 33 will now be described with 
reference to FIG. 5. 

0092 At a start of an ES data generating process (time 
t1), the buffer 332 (1) is set to on while the buffers 332 (2) 
to 332 (4) are off. Therefore the bank 331 (1) is connected 
to the data transfer bus 39 through the buffer 332 (1). 
Consequently, ES data read from the output buffer 312 (1) 
through the stream interface 34 is written into the bank 331 
(1) through the buffer 332 (1). 
0.093 Subsequently, when the bank 331 (1) becomes full 
(time t2), the buffers 332 (2) and 332 (3) are turned on while 
the buffers 332 (1) and 332 (4) are turned off. Therefore the 
bank 331 (2) is in turn connected to the data transfer bus 39 
through the buffer 332 (2). The bank 331 (1) is connected to 
the data transfer bus 40 through the buffer 332 (3). Conse 
quently, ES data read from the output buffer 312 (1) through 
the stream interface 34 is written into the bank 331 (2) 
through the buffer 332 (2). ES data stored in the bank 331 
(1) is read through the SCSI interface 32 via the buffer 332 
(3). 
0094) Subsequently, when the bank 331 (2) becomes full 
(time t3), the buffers 332 (1) and 332 (4) are turned on while 
the buffers 332 (2) and 332 (3) are turned off. Therefore the 
bank 331 (1) is in turn connected to the data transfer bus 39 
through the buffer 332 (1). The bank 331 (2) is then 
connected to the data transfer bus 40 through the buffer 332 
(4). Consequently, ES data read through the Stream interface 
34 is written into the bank 331 (1) through the buffer 332(2). 
ES data stored in the bank 331 (1) is read through the SCSI 
interface 32 via the buffer 332 (4). 
0.095 Subsequently, when the bank 331 (1) becomes full 
(time t4), the buffers 332 (2) and 332 (3) are turned on while 
the buffers 332 (1) and 332 (4) are turned off. As a result, ES 
data is in turn written into the bank 331 (2) while ES data is 
read from the bank 331 (1). 
0096. When a request for terminating the stream gener 
ating process is made and the bank 331 (2) becomes full 
(time t5), the buffer 332 (4) is turned on while the buffers 
332 (1) to 332 (3) are turned off. As a result, ES data is in 
turn read from the bank 331 (2). 
0097 FIG. 6 is a block diagram showing a configuration 
of the compression and encoding section 311 (1) of the video 
encoder 31 (1). 
0098. The compression and encoding section 311 (1) 
shown comprises: a difference circuit 1A; a DCT circuit 2A; 
a quantizer circuit 3A, an inverse quantizer circuit 4A, an 
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inverse DCT circuit 5A; an adding circuit 6A, and a frame 
memory 7A, a variable-length coding circuit 8A, a bit rate 
control circuit 9A, and a variable-length coding buffer 10A. 
0099. In the configuration described above, a compres 
Sion and encoding proceSS is performed on Video signal VS 
based on an intraframe correlation through the difference 
circuit 1A, the DCT circuit 2A, the quantizer circuit 3A and 
the bit rate control circuit 9A. Furthermore, a compression 
and encoding proceSS is performed on Video signal VS based 
on an interframe correlation through the inverse quantizer 
circuit 4A, the inverse DCT circuit 5A and the adding circuit 
6A. Furthermore, a compression and encoding proceSS is 
performed on video signal VS through the variable-length 
coding buffer 10A based on a bias in frequencies of occur 
rence of codes. 

0100 FIG. 7 is a block diagram showing a configuration 
of the compression and encoding Section 311 (2) of the audio 
encoder 31 (2). 
0101 The compression and encoding section 311 (2) 
shown comprises: a Subband analyzing filter 1B, a linear 
quantizer circuit 2B, a bit compressing circuit 3B; a fast 
fourier transfer (FFT) circuit 4B; a psychoacoustic model 
ling circuit 5B; a dynamic bit allocation circuit 6B; a scale 
factor Selection information Storage circuit 7B; a Scale factor 
extraction circuit 8B; a side information coding circuit 9B; 
and a bit Stream generating circuit 10B. 
0102) In the configuration described above, audio signal 
AS is divided into Subband signals of 32 bands at the 
Subband analyzing filter 1B. A scale factor of each Subband 
signal is calculated by the scale factor selection information 
storage circuit 7B and the scale factor extraction circuit 8B. 
0103) Audio signal AS is processed through the fast 
fourier transfer circuit 4.B. Based on the transformed result, 
a masking characteristic is calculated by the psychoacoustic 
modelling circuit 5B. Based on the calculated result, bit 
allocation is determined for each Subband Signal by the 
dynamic bit allocation circuit 6B. Each Subband signal is 
then quantized by the linear quantizer circuit 2B based on 
the bit allocation. The quantized Subband Signals are Syn 
thesized by the bit Stream generating circuit 10 together with 
Side information coded by the Side information coding 
circuit 9B. 

0104. As described so far in detail, the embodiment 
allows the ES data transfer System from the compression and 
encoding section 311 (n) to the SCSI interface 32 to be 
divided into two Systems: the data transfer System and the 
transfer control System for controlling the transfer process of 
the data transfer System ES data is thus transferred through 
the dedicated bus (the data tranfer buses 38 (n), 39 and 40). 
AS a result, limitations are reduced on transfer of com 
pressed data and control data due to an increase in traffic on 
the CPU buS 42. 

0105 Real-time processing of ES data is thereby 
achieved. It is possible that a capacity of the output buffer 
312 (n) is reduced as well. Real-time processing of ES data 
allows the invention to be applied to an apparatus for 
generating compressed data of a multimedia System requir 
ing real-time processing. 

0106 The embodiment of the invention provides the 
input buffer 33 in the input stage of the SCSI interface 32 for 
provisionally storing ES data inputted to the SCSI interface 
32. The input buffer 32 absorbs difference in operating speed 
between the stream interface 34 and the SCSI interface 32. 
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0107 The embodiment adopts the two-bank memory for 
the input buffer 33. AS a result, difference in operating Speed 
between the stream interface 34 and the SCSI interface 32 is 
easily absorbed although the communication medium Such 
as a storage medium (the DSM 50) operates at a slow rate. 
0.108 Furthermore, the configuration of the embodiment 
facilitates management of the input buffer 33 compared to a 
FIFO memory used for the input buffer 33. 

0109) A second embodiment of the invention will now be 
described. FIG. 8 is a Schematic diagram showing a con 
figuration of the embodiment. The same numerals are 
assigned to components having functions Similar to those 
shown in FIG. 1 and detailed descriptions thereof are 
omitted. 

0110. In the foregoing first embodiment, ES data 
obtained through a compression and encoding process is 
supplied to the DSM 50 as it is. In the second embodiment, 
in contrast, ES data obtained through a compression and 
encoding process is transformed into program Stream data 
(referred to as “PS data in the following description) of 
MPEG. PS data in the embodiment is ES data to which 
information required for Synchronizing and multiplexing 
Video, audio and Subtitle Signals separately compressed and 
encoded is added. 

0111. The second embodiment thus provides a packeting 
and multiplexing Section 43 inserted between the Stream 
interface 34 and the input buffer 33 as shown in FIG.8. The 
packeting and multiplexing Section 43 generates PS data 
through packeting and Synchronized multiplexing of input 
data. The pocketing and multiplexing Section 43 corre 
sponds to a multiplexing means of the invention. 
0112 FIG. 9 and FIG. 10 are flowcharts showing a 
process of the CPU 35 of the second embodiment. An 
operation of the embodiment will now be described with 
reference to FIG. 9 and FIG. 10. For brevity, synchronized 
multiplexing of a Video and an audio will be only described. 
0113. In the process flow shown in FIG. 9 and FIG. 10, 
the CPU 35 first performs a process for receiving data size 
information outputted from the compression and encoding 
Section 311 (n) (except the compression and encoding Sec 
tion 311 (3) in this example) (step S31 in FIG. 9). Then, the 
CPU 35 sets up a plan for multiplexing the video and audio 
based on the received data size information (step S32 in 
FIG. 9). The plan for multiplexing means a plan for how to 
multiplex the Separately encoded Video and audio signals. 
For example, in which order the packeted Video and audio 
Signals are multiplexed at the packeting and multiplexing 
section 43 is planned. The CPU 35 then determines whether 
it is required to read ES data from the output buffer 312 (1) 
of the video or not, based on the plan for multiplexing (Step 
S33 in FIG. 9). 
0114. If reading ES video data is not required, the CPU 
35 determines whether it is required to read ES data from the 
output buffer 312 (2) of the audio or not. If reading ES audio 
data is not required, the CPU 35 returns to step S31. The 
process described above is thus repeated. 
0115) If reading ES video data is required, the CPU 35 
gives an instruction to the stream interface 34 to transfer ES 
video data (step S35 in FIG. 9). On receiving the instruction, 
the stream interface 34 reads ES data from the output buffer 
312 (1) of the video and Supplies the data to the packeting 
and multiplexing section 43 through the data transfer bus 39. 
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0116 Similarly, if reading ES audio data is required, the 
CPU 35 gives an instruction to the stream interface 34 to 
transfer ES audio data (step S36 in FIG. 9). On receiving the 
instruction, the stream interface 34 reads ES data from the 
output buffer 312(2) of the audio and supplies the data to the 
packeting and multiplexing Section 43 through the data 
transfer bus 39. 

0117. On completion of the instruction of step S35 or 
S36, the CPU 35 determines whether the bank used for 
writing is the bank 331 (1) or not (step S37 in FIG.9). If the 
bank 331 (1) is used, the CPU 35 gives an instruction to the 
packeting and multiplexing Section 43 to transfer data to the 
bank 331 (1) (step S38 in FIG. 9). On receiving the 
instruction, the packeting and multiplexing Section 43 pack 
ets the inputted data and writes the packeted data into the 
bank 331 (1) through the data transfer bus 44. The packeting 
and multiplexing Section 43 adds time information for 
Synchronized replay as well. 
0118. On completion of the instruction of step S38, the 
CPU 35 determines whether a request for terminating the ES 
data (PS data) generation process is made or not (step S39 
in FIG. 10). If a request for termination is not made, the 
CPU 35 determines whether the bank 331 (1) is full or not 
(step S40 in FIG. 10). If the bank 331 (1) is not full, the CPU 
35 returns to step S31. The process described above is thus 
repeated. 

0119) If the bank 331 (1) is full, the CPU 35 gives an 
instruction to the packeting and multiplexing Section 43 to 
transfer data to the bank 331 (2) as well as an instruction to 
the SCSI interface 32 to transfer data from the bank 331 (1) 
(step S41 in FIG. 10). 
0120. On receiving the instruction, the packeting and 
multiplexing section 43 writes the generated PS data into the 
bank 331 (2). On receiving the instruction, the SCSI inter 
face 32 reads the PS data written into the bank 331 (2) and 
writes the data into the DSM 50. 

0121 On completion of the instruction, the CPU 35 
returns to step S31. The process described above is thus 
repeated. 

0122) If a request for terminating the ES data generating 
proceSS is made in this Stage, the CPU 35 gives an instruc 
tion to the Stream interface 34 and the packeting and 
multiplexing Section 43 to Stop the data transfer. On termi 
nation of transfer of ES data from the bank 331 (1), the CPU 
35 gives an instruction to the SCSI interface 32 to transfer 
data from the bank 331 (2) (step S42 in FIG. 10). 
0123. On receiving the instruction, the stream interface 
34 and the packeting and multiplexing Section 43 terminate 
the data transfer. On receiving the instruction, the SCSI 
interface 32 transfers PS data stored in the bank 331 (2) to 
the DSM 50. The process of the CPU 35 is thus completed. 

0124) If it is determined that the bank 331 (1) is not used 
in step S37, the CPU 35 gives an instruction to the packeting 
and multiplexing Section 43 to packet data and transfer the 
data to the bank 331 (2) (step S43 in FIG. 9). On receiving 
the instruction, the packeting and multiplexing Section 43 
packets the inputted data and writes the packeted data into 
the bank 331 (2) through the data transfer bus 44. 
0.125. On completion of the instruction of step S43, the 
CPU 35 determines whether a request for terminating the ES 
data (PS data) generation process is made or not (step S44 
in FIG. 10). If a request for termination is not made, the 
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CPU 35 determines whether the bank 331 (2) is full or not 
(step S45 in FIG. 10). If the bank 331 (2) is not full, the CPU 
35 returns to step S31. 
0126 If the bank 331 (1) is full, the CPU 35 gives an 
instruction to the packeting and multiplexing Section 43 to 
transfer data to the bank 331 (2) as well as an instruction to 
the SCSI interface 32 to transfer data from the bank 331 (1) 
(step S46 in FIG. 10). 
0127. On receiving the instruction, the packeting and 
multiplexing section 43 writes the generated PS data into the 
bank 331 (2). On receiving the instruction, the SCSI inter 
face 32 reads the PS data from the bank 331 (2) and writes 
the data into the DSM 50. 

0128. On completion of the instruction of step S46, the 
CPU 35 returns to step S31. The process described above is 
thus repeated. If a request for terminating the ES data 
generating process is made in this stage, the CPU 35 gives 
an instruction to the Stream interface 34 and the packeting 
and multiplexing Section 43 to Stop the data transfer. On 
termination of data transfer from the bank 331 (2), the CPU 
35 gives an instruction to the SCSI interface 32 to transfer 
data from the bank 331 (1) (step S42 in FIG. 10). 
0129. On receiving the instruction, the stream interface 
34 and the packeting and multiplexing Section 43 terminate 
the data transfer. On receiving the instruction, the SCSI 
interface 32 transfers PS data stored in the bank 331 (1) to 
the DSM 50. The process of the CPU 35 is thus completed. 

0130. The second embodiment described so far achieves 
effects similar to those of the first embodiment. 

0131) A third embodiment of the invention will now be 
described. FIG. 11 is a block diagram showing a configu 
ration of the embodiment. The same numerals are assigned 
to components having functions Similar to those shown in 
FIG. 1 and detailed descriptions thereof are omitted. 
0.132. In the foregoing first and second embodiments, ES 
data (including data transformed into PS data) is outputted 
to the Storage medium. In the third embodiment, in contrast, 
ES data is transformed into transport stream data (referred to 
as “TS data in the following description) of MPEG2 to be 
outputted to a broadcast medium. TS data in the embodiment 
means ES data to which information is added so that the data 
may be outputted to a broadcast medium or a telecommu 
nications medium. 

0133. The third embodiment thus provides a packeting 
and multiplexing section 45, an input buffer 46 and a 
transport stream (TS) interface 47 in the output stage of the 
stream interface 34 as shown in FIG. 11. 

0134) The packeting and multiplexing section 45 gener 
ates TS data for a broadcast medium and a telecommunica 
tions medium through packeting ES data outputted from the 
Stream interface 34 and through Synchronized multiplexing 
of packeted data. 

0.135 The input buffer 46 is provided for provisionally 
Storing TS data Supplied from the packeting and multiplex 
ing section 45. FIFO memory may be used for the input 
buffer 46. The input buffer 46 is not necessarily implemented 
with two-bank memory Since a broadcast medium is adopted 
as a communication medium in the embodiment. That is, an 
operating Speed of a broadcast medium requiring real time 
is faster than other communication media. 
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0.136 The transport stream interface 47 has a function of 
outputting TS data stored in the input buffer 46 to a 
broadcast medium 60. FIG. 11 shows a channel multiplexer 
61 and a modulator 62 among components of the broadcast 
medium 60. The channel multiplexer 61 has a function of 
multiplexing TS data of a plurality of channels. The modu 
lator 62 has a function of modulating multiplexed output 
into Signals of a radio band, for example. 
0.137 The third embodiment described so far achieves 
effects similar to those of the first and second embodiments. 

0.138. The present invention is not limited to the three 
embodiments described so far in detail. 

0.139. The foregoing embodiments provides the apparatus 
for generating compressed data of Video Signal VS, audio 
Signal AS and Subtitle Signal SS of one program as com 
pressed data of a plurality of temporally relating material 
Signals. Alternatively, the invention may be applied to an 
apparatus for generating compressed data of any other 
material signals. 
0140 Instead of a plurality of material signals as in the 
foregoing embodiments, the invention may be applied to an 
apparatus for generating compressed data of a single mate 
rial Signal. 

0.141. It is obvious that the invention may be practiced in 
still other ways. 
0142. According to the invention described so far in 
detail, limitations are reduced on transfer of compressed data 
and control data due to an increase in traffic on the general 
purpose bus. 

0143 Real-time processing of compressed data is there 
fore achieved. It is possible that a capacity of the first 
accumulation means is reduced. Real-time processing of 
compressed data allows the invention to be applied to an 
apparatus for generating compressed data of a multimedia 
System requiring real-time processing. 
0144. The apparatus for generating compressed data of 
the invention may further comprise the accumulation means 
in the input Stage of the means for data output for provi 
Sionally Storing compressed data to be inputted to the data 
output means. The accumulation means thus absorbs differ 
ence in operating Speed between the data transfer means and 
the data output means. 
0145 The apparatus for generating compressed data of 
the invention may include two-bank memory for the accu 
mulation means in the input Stage of the data output means. 
AS a result, difference in operating Speed between the data 
transfer means and the data output means is easily absorbed 
although the communication medium Such as a Storage 
medium operates at a slow rate. 
0146). Furthermore, the configuration facilitates manage 
ment of the accumulation means compared to FIFO memory 
used for the accumulation means. 

0147) 
0.148. The apparatus and method of generating com 
pressed data of the invention thus described are capable of 
reducing limitations on transfer of compressed data and 
control data due to an increase in traffic. The apparatus and 
method are therefore ideal for implementing a multimedia 
System, for example. 

Industrial Applicability 
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What is claimed is: 
1. An apparatus for generating compressed data compris 

ing: 
a compression and encoding means for compressing and 

encoding input data and outputting the data; 
an output means for outputting the compressed data 

outputted from the compression and encoding means, 
a data transfer means for transferring the compressed data 

outputted from the compression and encoding means to 
the output means, and 

a control means connected to the compression and encod 
ing means through a control bus for performing control 
for inputting the compressed data outputted from the 
compression and encoding means to the data transfer 
means based on control information from the control 
bus. 

2. An apparatus for generating compressed data according 
to claim 1 wherein the data transfer means includes: 

a first accumulation means for provisionally Storing the 
compressed data outputted from the compression and 
encoding means, 

a Second accumulation means for provisionally storing the 
compressed data outputted from the first accumulation 
means, and 

the compression and encoding means outputs the control 
information indicating a State of accumulation of the 
first accumulation means to the control means through 
the control bus, and 

the control means performs control for outputting the 
compressed data Stored in the first accumulation means 
to the Second accumulation means based on the control 
information. 

3. An apparatus for generating compressed data according 
to claim 2 wherein: 

the data transfer means includes a data interface for 
receiving the compressed data outputted from the first 
accumulation means and outputting the received com 
pressed data to the Second accumulation means, and 

the control means controls the data interface based on the 
control information So that the compressed data out 
putted from the first accumulation means is inputted to 
the data interface. 

4. An apparatus for generating compressed data according 
to claim 2 wherein: 

the Second accumulation means is made up of at least a 
first Storage means and a Second storage means, and 

the control means performs control, based on the control 
information, for Outputting the compressed data Stored 
in the first accumulation means to the first Storage 
means and having the Second Storage means Store the 
compressed data by Switching the first Storage means to 
the Second Storage means when Storage of the com 
pressed data in the first Storage means is disabled. 

5. An apparatus for generating compressed data according 
to claim 4 wherein: 

the control means performs control for having the Second 
Storage means Store the compressed data by Switching 
the first Storage means to the Second Storage means 
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when Storage of the compressed data in the first Storage 
means is disabled and for transferring the compressed 
data Stored in the first Storage means to the output 
CS. 

6. An apparatus for generating compressed data according 
to claim 1 wherein the output means transforms the com 
pressed data transferred from the data transfer means to be 
produced as data outputted to outside the apparatus. 

7. An apparatus for generating compressed data according 
to claim 1 wherein: 

the compression and encoding means is made up of at 
least a Video compression and encoding means for 
compressing and encoding Video data and an audio 
compression and encoding means for compressing and 
encoding audio data; and 

the data transfer means includes a multiplexing means for 
multiplexing compressed video data outputted from the 
Video compression and encoding means and com 
pressed audio data outputted from the audio compres 
Sion and encoding means and transferring the multi 
plexed data to the output means. 

8. An apparatus for generating compressed data according 
to claim 7 wherein: 

the control means Sets up a plan for multiplexing per 
formed by the multiplexing means based on the control 
information outputted from the compression and 
encoding means and inputted through the control bus, 
and 

the multiplexing means multiplexes the compressed Video 
data and the compressed audio data and transferS the 
multiplexed data to the output means based on the plan. 

9. A method of generating compressed data comprising: 
a Step of compressing and encoding input data by a 

compression and encoding means, 
a transfer control Step of receiving control information on 

the compressed data compressed and encoded in the 
Step of compressing and encoding through a control bus 
and controlling transfer of the compressed data based 
on the received control information; 

a data transfer Step of transferring the compressed data 
compressed and encoded in the Step of compressing 
and encoding based on the transfer control Step; and 

a step of outputting the compressed data transferred in the 
data transfer Step to outside. 

10. A method of generating compressed data accoring to 
claim 9 wherein: 

the data transfer Step includes a first accumulation Step of 
provisionally accumulating the compressed data com 
pressed and encoded in the Step of compressing and 
encoding in a first accumulation means and a Second 
accumulation Step of receiving the compressed data 
provisionally accumulated in the first accumulation 
Step and provisionally accumulating the received com 
pressed data in a Second accumulation means, 
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the control information indicating a State of accumulation 
of the compressed data accumulated in the first accu 
mulation Step is outputted through the control buS in the 
Step of compressing and encoding, and 

control is performed in the transfer control Step, based on 
the control information outputted in the Step of com 
pressing and encoding, for outputting the compressed 
data accumulated in the first accumulation Step from 
the first accumulation means and provisionally accu 
mulating the outputted compressed data in the Second 
accumulation means in the Second accumulation Step. 

11. A method of generating compressed data according to 
claim 10 wherein: 

the Second accumulation means is made up of at least a 
first Storage means and a Second storage means, and 

control is performed in the transfer control Step, based on 
the control information, for Storing the compressed data 
accumulated in the first accumulation means in the first 
Storage means in the Second accumulation Step and 
having the Second storage means Store the compressed 
data by Switching the first Storage means to the Second 
Storage means in the Second accumulation Step when 
Storage of the compressed data in the first Storage 
means is disabled. 

12. A method of generating compressed data according to 
claim 11 wherein control is performed in the transfer control 
Step for having the Second Storage means Store the com 
pressed data by Switching the first Storage means to the 
Second Storage means when Storage of the compressed data 
in the first Storage means is disabled in the Second accumu 
lation Step and for transferring the compressed data Stored in 
the first Storage means to be outputted in the Step of 
outputting. 

13. A method of generating compressed data according to 
claim 9 wherein: 

the Step of compression and encoding includes at least a 
Video compression and encoding Step of compressing 
and encoding input video data and an audio compres 
Sion and encoding Step of compressing and encoding 
input audio data; and 

the data transfer Step includes a multiplexing Step for 
multiplexing compressed Video data compressed and 
encoded in the Video compression and encoding Step 
and compressed audio data compressed and encoded in 
the audio compression and encoding Step. 

14. A method of generating compressed data according to 
claim 13 wherein: 

a plan for multiplexing in the multiplexing Step is made in 
the transfer control Step based on the control informa 
tion inputted through the control bus in the compres 
Sion and encoding Step; and 

the compressed Video data and the compressed audio data 
are multiplexed in the multiplexing Step based on the 
plan. 


