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57 ABSTRACT 

Ademultiplexer receives an MPEG-1 system stream obtained 
by multiplexing encoded data of video and audio and 
separates the stream into elementary streams (ES) of video 
and audio. A packetizer forms packetized elementary 
streams (PES) of MPEG2. Finally, a multiplexer divides the 

H04N 7/01 stream into transport packets each having a prefixed length 
of 188 bytes and, after that, converts the stream to an 
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APPARATUS FOR CONVERTNG MOWING 
PICTURE STREAM OF MPEG1 TO 
TRANSPORT STREAM OF MPEG2 

BACKGROUND OF THE INVENTION 

The present invention relates to a moving picture stream 
converting apparatus for converting a moving picture stream 
according to phase 1 of an international standard of a 
moving picture compression of a media integration system 
(MPEG: Moving Picture Experts Group), that is, 
MPEG1 into a moving picture stream according to phase 2 of 
the MPEG, that is, MPEG2. More particularly, the invention 
relates to a moving picture stream converting apparatus for 
converting a system stream of MPEG1 to a transport stream 
of MPEG2. 

Hitherto, in a video-on-demand system for providing 
video data and audio data via a networkin accordance with 
a request of the user, it is necessary to provide substantially 
the same operation, response, and function provided when 
the video and audio data is reproduced by using a VTR, 
without making the user aware of a network and a center. A 
video server installed in the center transmits a stream of 
moving picture data of a program requested via a user 
terminal, known as a set top unit. A moving picture stream 
including the video and audio data of the program which is 
transmitted by the video server of the center is usually 
converted into digital information and is stored in a com 
pressed format. As such a conversion of the moving picture 
stream, a moving picture stream according to MPEG1and a 
moving picture stream according to MPEG2 are known. 
According to MPEG1, piecewise code streams of the video 
and audio data and the like of an arbitrary number of 
channels are multiplexed, thereby constructing a single 
stream as one program. Such a stream is called an 
MPEG1system stream. Titles of the ISO/IEC Standards 
regarding MPEGlare ISO/IEC 11172-2 Image Effective in 
1992 and ISO/IEC 11172-3 Voice Effective in 1992. The 
system stream of MPEG1 is transferred at a fixed bitrate of 
1.536Mbps. By recording the MPEG1 system streaminto a 
CD-ROM, it is reproduced and used. MPEG2 makes it 
possible to correspond to applications including MPEG1 in 
a wide range. In the video-on-demand system, a transport 
stream (hereinafter, referred to as "TS") in which a plurality 
of programs can be constructed is used. It is generally called 
an MPEG2-TS. Consequently, the MPEG2-TS can also cope 
with a television broadcasting and has a degree of freedom 
in a program organization and a scramble function, so that 
it is presumed that MPEG2-TS will be a main stream in the 
video-on-demand system in future. Titles of the ISO/IEC 
Standards regarding MPEG2 are ISO/IEC 13818-2 Image 
Effective in 1994 and ISO/IEC 13818-3 Voice Effective in 
1994. 
Since the price of an encoder for forming data in the 

MPEG2 formatis, however, about twenty times as high as 
the price for an encoder for forming data in the MPEG1 
format, it is difficult to buy and use the encoder of the 
MPEG2 format. Consequently, as a video-on-demand 
system, only a system which uses the encoder of MPEG1 
and whose functions are limited can be constructed. A 
medium such as a CD-ROM or the like records data in the 
MPEG1 format. In the video-on-demand system corre 
sponding to MPEG2, video and audio data reproduced from 
the CD-ROM or the like of the MPEG1 format is again 
converted to the MPEG2-TS data and the MPEG2-TS data 
is transmitted. In this case, after the MPEG1 stream was 
decoded, it is converted to the MPEG2-TS, so that an 
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2 
expensive MPEG encoder is similarly necessary. After the 
video and audio data which have been compressed and 
encoded as an MPEG1 stream are decoded, the same com 
pression encoding is again executed. Thus, the conversion 
process requires the inherently unnecessary step of having to 
decode the data after the encoding process. As a result 
conversion distortion is increased. 

SUMMARY OF THE INVENTION 
According to the invention, a moving picture stream 

converting apparatus in which data which was converted to 
data of MPEG1 is easily converted into a transportstream of 
MPEG2 and a system corresponding to MPEG2 can be 
constructed without needing an expensive MPEG2 encoder 
is provided. 
A moving picture stream converting apparatus of the 

invention is constructed by a demultiplexer, a packetizer, 
and a multiplexer. The denultiplexer receives an MPEG1 
system stream including a stream of encoded video data and 
a stream of encoded audio data and separates an elementary 
stream (hereinlater, referred to as "ES") of each of the video 
and audio data. Apacketized elementary stream (hereinlater, 
referred to as “PES”) of MPEG2 is formed by the packetizer 
from each of the video and audio elementary streams 
separated by the demultiplexer. The multiplexer divides the 
video and audio packetized elementary streams into trans 
port packets each having a fixed length (188 bytes) and, 
thereafter, multiplexes the transport packets, thereby con 
verting to a transport stream (hereinafter, referred to as 
TS) of MPEG2. The MPEG1 system stream as a conver 
sion source is constructed by a plurality of packs, in which 
one pack obtained by combining a plurality of packets is set 
to one unit. Ahead pack is constructed by a pack header, a 
system header, and a plurality of packets. Each of second 
and subsequent packs is constructed by a packheader and a 
plurality of packets. The packet is constructed by an ES 
header and an ES payload. A packet start code, a stream ID 
indicative of the kind of video/audio and a channel number, 
a packet length of ES payload, time management informa 
tion of a reproduction output, and time management infor 
mation of a decoding have been stored as parameters in the 
elementary stream header. Video or audio encoded data has 
been stored in the ES payload. Each packet of the PES of 
MPEG2 is constructed by a PES header and a PES payload. 
A packet start code, a stream ID indicative of the kind of 
video/audio and a channel number, a packet length of PES 
payload, time management information of a reproduction 
output, and time management information of a decoding 
have been stored in the PES header. Video or audio encoded 
data has been stored in the PES payload. 
The packetizer receives on a packet unit basis the MPEG1 

system streams which were separated into the video and 
audio data, analyzes the ES header, extracts the stream ID, 
packet length, time management information of the repro 
duction output, and time management information of the 
decoding, and stores them to relevant locations of a sample 
PES header of MPEG2 which has been prepared, thereby 
forming a PES header. Further, the packetizer cuts out data 
of a predetermined length from the ES payload and stores 
into the ES payload, thereby forming a PES packet. The 
MPEG2-TS is constructed by a TS header of a predeter 
mined byte length (188 bytes) and a TS payload. As 
parameters, the TS header has: sync bytes; an errorindicator 
showing the presence or absence of a bit error in a packet; 
a unit start indicator showing the presence or absence of a 
start of a new PES packet in the TS payload; a stream ID 
indicative of the kind of video/audio and a channel number; 
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control information indicative of the presence or absence of 
an adaptation field and the payload; and the adaptation field. 
The multiplexer cuts out each of the video and audio PES 
packets formed by the packetizer on a predetermined byte 
length unit basis and stores into the TS payload. The 
multiplexerforms the TS header corresponding to the stored 
data and adds it to the location before each of the TS 
payloads, thereby converting to the MPEG2-TS. 
A multiplexer has an invalid packet inserting unit for 

inserting a TS invalid packet in which invalid data has been 
stored in the TS payload so as to be adapted to a transmission 
rate of MPEG2-TS when the PES formed by the packetizer 
is converted to the MPEG2-TS. The invalid packet inserting 
module inserts the TS packet in which the invalid data has 
been stored in the payload so as to obtain a transmission rate 
of 6.144 Mbps of MPEG2 for a transmission rate of 1.536 
Mbps of MPEG1. In the invalid packet inserting module 
arranges the TS packet in which program specification 
information that is used at the time of a decoding and a 
system clock reference value (program clock reference) 
serving as a clock reference of a decoder have been stored 
is arranged to the head of the TS and, after that, video and 
audio TS packets are multiplexingly arranged. As program 
specification information which is added, a TS packet in 
which a program association table has been stored in the 
payload and a TS packet in which a programmap table has 
been stored in the payload are arranged. Consequently, the 
converting apparatus of the invention can easily form a file 
of MPEG2-TS in which although the contents are based on 
MPEG1, they are apparently adapted to the transmission rate 
of 6.144 Mbps. Further, with respect to the TS packet in 
which the payload is inserted as invalid data, the invalid 
packet inserting module stores information indicating that 
although such a TS packet is an invalid packet in the 
MPEG2 standard, meaningful data has been stored at the 
head position of the payload and stores user data into the 
remaining portion of the payload. The payload in the invalid 
packet can be consequently used for the insertion of the user 
data without deteriorating the setting as an invalid packet on 
MPEG2. Specifically speaking, with respect to the header of 
the TS packet, data indicating that the payload is not the 
head payload is set to the unit start indicator, an invalid 
packet ID (0x1FFF) is set to the packet ID, "there is a 
payload" is set to the adaptation field control, and further, a 
predetermined user flag is set to the headbyte of the payload. 
By the setting of such parameters, in the decode, after 
confirming the unit start indicator of the TS header, packet 
ID, and adaptation field control, when the user flag in the 
head byte of the payload is recognized, the user data 
subsequently stored can be processed. 
As for the insertion of the invalid packet, there is provided 

an invalid packet inserting module such that when the 
MPEG2-TS formed by the multiplexer is transferred to a 
terminal through, for example, an ATM network, the TS 
packet in which the invalid data has been stored in the TS 
payload so as to be adapted to the transmission rate of 
MPEG2. In this case, since no invalid packet is inserted into 
the MPEG2-TS converted according to the invention, a file 
capacity in case of storing the data into a hard diskor the like 
can be reduced by an amount corresponding to the invalid 
packet. The invalid packet inserting module in this case 
inserts the TS packet in which invalid data has been stored 
in the payload so that the transmission rate is set to the 
transmission rate of 6.144 Mbps of MPEG2 for the trans 
mission rate of 1.536Mbps of MPEG1. The invalid packet 
inserting module also arranges the TS packet in which the 
system clock reference as a clock reference of the decoder 
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has been stored in the payload to the head of the TS. 
Subsequent to such an invalid packet inserting module, an 
ATM cell forming processing unit for converting the 
MPEG2-TS to a cell of an ATM network and transmitting is 
provided. 
The demultiplexer, packetizer, and multiplexer construct 

ing the apparatus of the invention form an editing system 
(authoring system) of video service and provides the 
MPEG2-TS converted from the stream of the MPEG1 
system to the video server installed in the video-on-demand 
center through a medium or a communication line. 
The above and other objects, features, and advantages of 

the present invention will become more apparent from the 
following detailed description with reference to the draw 
1ngs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a video-on-demand system 
as an operation environment of the invention; 

FIG. 2 is a functional block diagram of a stream server in 
FIG. 1; 
FIG. 3 is a flowchart for a moving picture stream con 

verting process and a video-on-demand process of the 
invention in F.G. 1; 

FIG. 4 is a block diagram of a converting apparatus of the 
invention for executing a conversion of mode 1; 

F.G. 5 is an explanatory diagram of the converting 
process in FIG. 4; 

FIG. 6 is an explanatory diagram of an MPEG1 system 
stream as a conversion source; 

FIG. 7 is an explanatory diagram of a PES packet formed 
by the process in FIG. 5; 

FIGS. 8A, 8B, and 8C are explanatory diagrams showing 
the details of a header parameter of the PES packet of FIG. 
7; 
FIGS.9A and 9B are explanatory diagrams of a parameter 

correspondence of the PES packets of FIGS. 7 and 8A, 8B, 
and 8C 

F.G. 10 is a flowchart for a forming process of a PES 
packet of MPEG2 in FIG. 4; 

FIG. 11 is an explanatory diagram of an MPEG2-TS 
which is converted in F.G. 4; 

FIG. 12 is an explanatory diagram showing the details of 
header parameters in FIG. 11; 

FIGS. 13A and 13B are explanatory diagrams showing 
the details of parameters of an optional fieldhead in FIG. 4; 

FIGS. 14A, 14B, and 14C are explanatory diagrams 
showing the contespondence of the parameters in FIGS. 11, 
12, and 13; 

FIG. 15 is an explanatory diagram of a converting process 
to an MPEG2 system stream; 

FIG. 16 is a block diagram of an embodiment of Mode 2 
for converting a syntax and a transmission rate at the time of 
a conversion of an MPEG1 transport; 

FIG. 17 is an explanatory diagram of a conversion of 
mode 2 in F.G. 16; 

FIG. 18 is a block diagram of an embodiment of mode 3 
in which user data can be inserted into an invalid packet; 

FIGS. 19A and 19B are explanatory diagrams of a con 
verting process from a PES packet to a TS; 

FIG. 20 is a functional block diagram when the invalid 
packet is inserted just before a transmission of MPEG2 
formed in mode 1 to a network; and 
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FIG. 21 is an explanatory diagram of an invalid packet 
inserting process of FIG. 20. 

DETALED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 is a block diagram of an operation environment to 
which a moving picture stream converting apparatus of the 
invention is applied. An authoring system (editing system) 
10 is constructed by an authoring unit 12 for realizing a 
function of a moving picture stream converting apparatus 
and a reproducing unit 14 using a VTR, a CD-ROM drive, 
or the like. As an authoring unit 12, for example, a personal 
computer for executing an application program which pro 
vides a moving picture stream converting function of the 
invention can be used and has therein an MPEG1 encoderas 
an input unit. 

In the authoring unit 12, an assimilation stream of a video 
tape or a CD-ROM reproduced by the reproducing unit 14 
is converted to an MPEG1 system stream by the MPEG1 
encoder and is stored as file data into a hard disk or the like 
of the authoring unit 12. The authoring unit 12 converts the 
MPEG1 system stream, as a target, converted from the 
reproducing unit 14 to an MPEG2-TS (transport stream). 
The MPEG2-TS converted by the authoring unit 12 is 
transferred to stream servers 16-1 and 16-2 installed in a 
center 16 in the video-on-demand system by a network 20 
Such as an LAN or the like and is stored as file data into a 
hard disk of each of the servers. It is also possible for the 
MPEG2-TG converted by the authoring unit 12 to be stored 
into a memory medium such as an optical disk. 
The memory medium is setina drive of each of the stream 

servers 16-1 and 16-2 in the center 16 and is reproduced. A 
management server 18 is connected to the stream servers 
16-1 and 16-2 through the network 20. The stream servers 
16-1 and 16-2 and management server 18 are connected to 
a television apparatus 28 as a user terminal through an 
external network 22 and a set top unit 26 and are also 
connected to a personal computer 24 of the user through the 
network 22. The video-on-demand system corresponds to 
MPEG2 having a transmission rate of 6.144 Mbps and 
transmits data by a prefix bitrate of the MPEG2-TS through 
the network 22. An ATM network is generally used as a 
network 22. The ATM network operates in an asynchronous 
transfer mode (ATM) in which a transmission rate is equal 
to 156Mbps. 

In the video-on-demand system, for example, when the 
user of the television apparatus 28 requests an artbitrary 
program to the center 16 through the set top unit 26, the 
request is received by the management server 18. Stream 
server 16-1 or 16-2, both of which are in a vacant state, is 
instructed to transmit the MPEG2-TS of the requested 
program. The transfer of the MPEG2-TS is received through 
the network 22 and set top unit 26. Video and audio signals 
are demodulated by an MPEG2 decoder and reproduced by 
the television apparatus 28. 

FIG. 2 shows a construction of a program module of the 
stream server 16-1 provided in the center 16in FIG. 1. The 
stream server 16-1 has a stream server management pro 
cessing module 60, an operation control module 62, a 
management server interlocking module 64, a program 
maintenance control module 66, a system environment 
maintenance module 68, a data maintenance control module 
70, a data transmission control module 72, a disk access 
control module 74, and a line control module 76. The disk 
access control module 74 has a hard disk 56. The MPEG2 
TS converted from the MPEG-1 system stream by the 
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6 
authoring unit 12 in the authoring system 10 in FIG. 1 has 
been stored in the hard disk 56. When a program transmis 
sion is instructed from the management server 18 to the 
stream server 16 through the management server interlock 
ing module 64, the stream server management processing 
module 60 is activated and a state of the stream having the 
program whose transmission was instructed is grasped 
When the streamis not transmitted yet, the operation control 
module 62 is activated, the data transmission control module 
72 is controlled, and the relevant MPEG2-TS is read out 
from the hard disk 56 by the disk access control module 74 
and is transmitted to the network 22 from the line control 
module 76. 
FIG.3 is a flowchart for a conversion of a moving picture 

stream by the authoring system 10 in FIG. 1 and a video 
on-demand process by the stream servers 16-1 and 16-2 
installed in the center 16. Processes in steps S1 to S5 relate 
to a moving picture stream converting process which is 
executed by the authoring unit 12 in the authoring system 
10. Processes in steps S6 to S10 relate to a video-on-demand 
process for transmitting the moving picture stream to the 
user. The video-on-demand process is performed by, for 
example, the stream server 16-1 in the center 16. In the 
moving picture stream converting process of the invention, 
the MPEG1 system stream as a conversion source is con 
verted to the MPEG2-TS. The converting process is divided 
into the following three modes. 
Mode 1 

It relates to a conversion from the MPEG1 system stream 
to the MPEG2-TS. A transmission rate is not changed but 
only a syntax is converted. 
Mode 2 

It relates to a conversion from the MPEG1 system stream 
to the MPEG2-TS. An invalid packet (NULL packet) is 
inserted, thereby changing a transmission rate to 6.144Mbps 
corresponding to MPEG2. 
Mode 3 
As for the conversion from the MPEG1 system stream to 

the MPEG2-TS, a transmission rate is not changed but only 
a syntax is converted in a manner similar to Mode 1. The 
invalid packet (NULL packet) is inserted just before the 
MPEG2-TS is transmitted to the network, thereby changing 
the transmission rate to 6.144 Mbps corresponding to 
MPEG2. 
The flowchart of FIG. 3 shows the moving picture stream 

converting process and the video-on-demand process with 
respect to such modes 1, 2, and 3. First, the moving picture 
stream converting process in steps S1 to SS will be 
described. The authoring unit 12 in the authoring system 10 
in FIG. 1 reproduces an arbitrary program from the repro 
ducing unit 14 such as a VTR or the like and stores it as an 
MPEG-1 system stream into a hard diskin step S1. When the 
reproduction signals from the VTR are raw video and audio 
data, the signals are converted to the MPEG1 system stream 
by using the MPEG1 encoder provided in the authoring unit 
12 and, after that, the MPEG1 system stream is stored into 
the hard disk. It will be obviously understood that when the 
data has been stored in the format of the MPEG1 system 
stream in the medium, the final data is stored as it is into the 
hard disk. 
A check is made to see whether the invalid packet NULL 

is inserted upon conversion and the bit rate is set to 6.144 
Mbps of MPEG2 or not in step S2. This is a judgement of 
the mode 1, 2, or 3. When the invalid packet NULL is not 
inserted upon conversion and the bit rate is not changed, 
Mode 1 is judged. The processing routine advances to step 
S3, the MPEG1 system stream stored in the hard disk is 

LENOVO EXHIBIT 1007 - 31/36



5,801,781 
7 

converted to the MPEG2-TS and is stored into the hard disk. 
When the invalid packet NULL is inserted upon conversion 
and the bit rate is changed to 6.144 Mbps in step S2, Mode 
2 is set and step S4 follows. In step S4, the invalid packet 
NULL is inserted when the MPEG1 system stream is 
converted to the MPEG2-TS and the bit rate is changed to 
6.144Mbps corresponding to MPEG2 and the resultant data 
is stored into the hard disk. Further, a case where the invalid 
packet NULL is inserted when the MPEG2-TS is transmitted 
to the network in mode 3 is the same as that in mode 1 and 
the same process as that in step S3 is executed. The 
MPEG2-TS converted in accordance with mode 1, 2, or 3 as 
mentioned above is stored in the network 20 or a memory 
medium such as an optical disk MO or the like and, in this 
state, it is copied into the hard disk of the stream server 16-1 
or 16-2 installed in the center 16 of the video-on-demand 
system as shown in FIG. 1. 
The video-on-demand process in steps S6 to S10 will now 

be described. It is assumed that a desired program was 
requested from the set top unit 26, the personal computer 24, 
or the like of the user to the management server 18 in the 
center 16 in step S6. The center 16 side instructs the stream 
server coresponding to the request from the user. For 
example, the stream server 16-1 is instructed to transmit the 
video image in step S7. Upon the receipt of the instruction, 
the stream server 16-1 checks whether the invalid packet 
NULL is inserted when the stream is transmitted in step S8. 
That is, a checkis made to see if it is a transmission in mode 
3. If YES, step S9 follows and, for example, as shown in 
FIG. 2, the stream server 16 reads out the MPEG2-TS of the 
video image corresponding to the request from the hard disk 
56 and transmits it to the user through the network 22. The 
invalid packet is inserted just before the transmission and the 
bitrate is changed to 6.144 Mbps corresponding to MPEG2, 
and after that, the data is transmitted. On the contrary, with 
respect to modes 1 and 2 where the invalid packetNULL is 
not inserted upon transmission, the MPEG2-TS which was 
read out from the hard disk is transmitted as it is to the 
network. 
When the MPEG2-TS is transmitted as it is to the network 

in mode 1, however, data having only the prefix bit rate of 
1.536 Mbps is transmitted at a bit rate of MPEG2, or four 
times as fast as the bit rate of MPEG1, so that it cannot be 
decoded as it is. As a countermeasure, it is sufficient to use 
a method of providing a buffer memory on the terminal side, 
storing data of MPEG1 transmitted at the transmission rate 
of four times, and after that, reproducing the data. As another 
method of transmission of the MPEG2-TS in mode 1 to the 
network, which intermittently transmits data using a clock 
obtained by dividing the transmission clock of 6.144Mbps 
into 4, the bit rate for the inherent data portion of 1.536 
Mbps can be substantially assured. The network transmitting 
method which is peculiar to mode 1 is not necessarily used, 
but by setting the converting method to mode 2 or 3, the bit 
rate can also be changed by the insertion of the NULL packet 
in the invention. 
The details of the moving picture stream converting 

processes in modes 1, 2, and 3 in the flowchart of FIG. 3 will 
now be described. FIG. 4 is a block diagram of the first 
embodiment of the invention in which the moving picture 
stream conversion in mode 1 is executed. A moving picture 
stream converting apparatus of FIG. 4 comprises a demul 
tiplexer 30, a packetizer 32, and a multiplexer 34. The 
demultiplexer 30 receives an MPEG1 system stream as a 
conversion source and outputs elementary streams which 
were separated into video and audio streams. The packetizer 
32 forms packets constructing a packetized elementary 

15 

25 

45 

55 

65 

8 
stream of MPEG2 with respect to each of the video and 
audio elementary streams which are supplied from the 
demultiplexer 30. The packet is usually called a PES packet. 
The multiplexer 34 divides each of the video and audio PES 
packets into a TS packet having a fixed length of 188 bytes 
and subsequently multiplexes, and outputs the resultant data 
as an MPEG2-TS. 

FIG. 5 shows an outline of the converting process of the 
moving picture stream converting process of FIG. 4. An 
MPEG system stream 78 which is inputted to the demulti 
plexer 30 is constructed on a unit basis of data called a pack 
Video and audio elementary streams 80 are separated from 
the packs. The details of the MPEG system stream 78 are as 
shown in FIG.7. As shown in FIG. 6, there are three packets 
86-1, 86-2, and 86-3. Each of the packs 86-1 to 86-3 have 
the contents shown with respect to the head pack 86-1. That 
is, the pack 86-1 has a packet header 88 and a system header 
90 and subsequently a plurality of packets 92,..., 94. In the 
next second pack 36-2, there is no packheader 88 which was 
provided in the head pack 86-1, but there are a plurality of 
packets 98 to 100 subsequent to a system header 96. The 
third pack 86-3 also has a construction similar to that of the 
second pack 86-2. 
The packheader 88 provided only in the head pack 86-1 

is constructed by a pack start code 102, control bits 104 of 
two bits, a system clock reference (SCR) 106, and a multi 
plexing rate 108. The system clock reference (SCR) 106 is 
information for setting a value of reference synchronization 
information serving as a clock reference to a desired value 
on the encoder side in an MPEG system decoder including 
video and audio recorders. 
The system header 90 provided subsequent to the pack 

header 88 has: a head start code 110; a stream D 112 
indicating the kind of video/audio of the packet and the 
channel number; a packet length 114; a 2-bit control 116; 
stuffing bytes 118; a buffer scale 120; a buffer size 122; a 
presentation time stamp 124; a decoding time stamp 126; 
and packet data bytes 130 constructing a payload provided 
subsequent to a prefix bit train of one byte. The packet data 
bytes 130 constructing the payload are set to a variable 
length region which can assure a region of N times of eight 
bytes. Parameters except the packet data bytes 130 as a 
payload construct the packet header. 

In the conversion of the moving picture stream according 
to the invention, the head start code 110, stream ID 112, 
packet length 114,2-bit control 116, presentation time stamp 
124, and decoding time stamp 126 are decoded from the 
packet header and used to form parameters of the packet 
header of a PS packet of MPEG2. The presentation time 
stamp (PTS) 124 provided for the packet header is time 
management information of a reproduction output and the 
decoding time stamp (DTS) 126 is time management infor 
mation of the decoding. The time stamps 124 and 126 are 
added to the packet header as shown in the diagram when 
there is ahead of an access unit of video or audio among the 
packet data bytes 130. 
The access unit denotes one unit for decoding and repro 

duction. In case of video, it indicates one frame. In case of 
audio, it denotes one audio frame. On the decoding side, 
consequently, a reproduction output according to the pre 
sentation time stamp (PTS) 124 indicative of a reproduction 
timing and a decoding operation according to the decoding 
time stamp (DTS) 126 are executed on the basis of the time 
92 which is given by the system clock reference (SCR) 106 
provided in the packheader 88. When there is no head of the 
access unit in the packet data bytes 130, the presentation 
time stamp (PTS) 124 and decoding time stamp (DTS) 126 
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are not added. Further, the decoding time stamp (DTS) 126 
is provided because the decoding order is different from the 
reproduction output order when the video encoded data is 
reproduced. Specifically speaking, although the presentation 
time stamp (PTS) 124 and decoding time stamp (DTS) 126 
are added to an I picture and a Ppicture, only the presen 
tation time stamp (PTS) 124 is added to a B picture or the 
stream of the I or P picture having no B picture. 

Referring again to FIG. 5, in the video and audio elemen 
tary streams 80 that are separated from the MPEG1 system 
stream 78 packs by the demultiplexer 30, only the system 
clock reference 106 provided for the pack header 88 in the 
head pack 86-1 in FIG. 6 is shown. As for the subsequent 
packet 92, only the presentation time stamp 124 and decod 
ing time stamp 126 provided for the packet header are 
shown. The encoded data of video or the encoded data of 
audio has been stored in the packet data bytes 130 as a 
payload. The codes separated by the demultiplexer 30 into 
the video and audio elementary streams 80 are supplied to 
the packetizer 32 and are converted to a PES packet 82 of 
MPEG2. 
FIG.7 shows the details of the PES packet 82 in FIG. 5. 

First, a PES header is constructed by a packet start code 132, 
a stream ID 134, a packet length 136, and an optional PES 
header 138. PES packet data bytes 140 as a payload are 
provided after the optional PES header 138. The optional 
PES header 138 is constructed by a 2-bit control 142, a 
scramble control 144, a priority 146, a data alignment 
indicator 148, a copyright 150, an original/copy 152, a 7-flag 
154, a header data length 156, an optional field 158, and 
stuffing bytes 160. The optional field 158 is constructed by: 
a presentation time stamp 162; a decoding time stamp 164; 
an elementary stream clock reference 166; an elementary 
stream rate 168; trick mode control data 170; additional 
copy information 172; a previous PES packet 174; and an 
extension control 176. The extension control 176 has a 
5-flag 178 and an optional field 180. The optional field 180 
is constructed by: PES private data182; a packetheader field 
184; aprogram packet sequence counter 186; a system target 
decoder buffer 188; an extension field length 190; and 
extension field data 192. 
The parameters of the stream ID 134, packet length 136, 

header data length 156, presentation time stamp 162, and 
decoding time stamp 164 provided in the header of the PES 
packet are set on the basis of the MPEG1 system stream as 
a conversion source in F.G. 6. Prefixed values are used as 
parameters other than the above parameters. FIGS. 8A, 8B, 
and 8C show the details of the parameters in the PES header 
in FIG. 7. Those parameters are separately shown by suc 
cessive numbers 1 to 41. The contents of the parameters are 
divided into a syntax, the number of bits, DAVID of the 
hexadecimal notation, and explanation/remarks. FIGS. 9A 
and 9B show the correspondence between the names and 
codes of the parameters in FIGS. 8A, 8B, and 8C with 
respect to the same numbers 1 to 41. 

Referring again to FIG. 5, in the packetizer 32, as shown 
in the PES packet 82, with respect to, for example, the 
elementary stream of video separated by the demultiplexer 
30, the presentation time stamp 124 is set as a presentation 
time stamp 162 in the PES header 85 in the PES packet 82. 
Similarly, the decoding time stamp 126 in the elementary 
stream 80 is set as a decoding time stamp DTS 164 in the 
PESheader 85 in the PES packet 82. Further, the packet data 
bytes 130 serving as a payload in the elementary stream 80 
is stored as it is into the packet data bytes 140 as a payload 
of the PES packet 82. 
A flowchart of FIG. 10 shows the details of a process for 

forming the PES packet 82 by the packetizer 32 in FIG. 5. 
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First, in step S1, the system stream of MPEG1 of video or 
audio which was separated, that is, the elementary stream is 
read out from a file. In step S2, a check is made to see if it 
is a final frame or not. If NO, step S3 follows and the 
presence or absence of the packheader is checked. If it is the 
packheader, step S4 follows and all of the packheaders and 
subsequent system headers are skipped. The first packet 
header is analyzed in step SS. The packet header has the 
contents shown in FIG. 6. The head packet start code 110 is 
first analyzed in step S6. Subsequently, the stream ID 112 is 
judged in step S7. The stream ID defines the kind of 
video/audio and the channel number. For example, it is 
possible to define 16 channels for video and 32 channels for 
audio. If neither video nor audio is judged from the stream 
ID, the reading operation skips to the next packet in step S8 
and a similar process is executed. 
When video or audio is judged from the stream ID, the 

packet length 114 is read out in step S9. The next 2-bit 
control 116 is checked in step S10. When it is equal to "01", 
13 bits of the stuffing bytes 118 as dummy bytes are skipped. 
When the 2-bit control 116 is other than "01", since the 
stuffing bytes 118 don't exist, step S12 follows. One byte is 
checked in step S12. In case of "0010", since only the 
presentation time stamp 124 exists, it is extracted and stored 
into the presentation time stamp 162 in the PES packet in 
FIGS. 8A, 8B, and 8C. On the other hand, when the head 
four bits in one byte are equal to "0011", since both of the 
presentation time stamp 124 and decoding time stamp 126 in 
FIG. 7 exist, the presentation time stamp 124 is stored into 
the presentation time stamp 162 in the PES packet in FIGS. 
8A, 8B, and 8C in step S14. The DTS information of the 
decoding time stamp 126 in FIG. 6 is similarly stored into 
the decoding time stamp 164 in the PES packetin FIG. 7 in 
step S15. 

Further, when all bits of one byte are equal to zero in step 
S12, since both of the presentation time stamp and the 
decoding time stamp don't exist, information is not stored. 
Thus, the PES header having the contents in F.G. 7 can be 
formed in step S16. Finally, the encoded data of the packet 
data bytes 130 of MPEG1 is inserted into the PES packet 
data bytes 142 as a payload of the PES packet in step S17, 
thereby enabling one PES packet to be formed. The above 
processes are repeated until the end of frame code is 
obtained in step S2. 

Referring again to FIG. 5, the multiplexer 34 divides each 
of the PES packets 82 of video and audio formed by the 
packetizer 32 on a 184-byte unit basis and stores into a 
payload 196 in the TS packet in an MPEG2-TS 84. By 
adding a TS header 194 to each of the payloads 196, the PES 
packet 82 is converted into the MPEG2-TS 84. 

FIG. 11 shows the details of the MPEG2-TS. Each packet 
of the MPEG2-TS has a prefix length of 188 bytes. The 
header 194 consists of four bytes and the payload 196 
consists of 184 bytes. The header 194 is constructed by sync 
bytes 198, an error indicator 200, a unit start indicator 202, 
a transport priority 204, a packet ID 206, a scramble control 
208, an adaptation field control 210, a continuity counter 
212, and an adaptation field 214. The adaptation field 214 is 
constructed by an adaptation field length 216, a discontinu 
ity indicator 218, a random access indicator 220, an elemen 
tary stream priority indicator 222, a 5-flag 224, an optional 
field 226, and stuffing bytes 228. Among them, the optional 
field 226 is constructed by a program clock reference 230, 
an original program clock reference field 232, a splice count 
down 234, a private data length 236, private data 238, an 
adaptation field extension 240, 3-flag 241, and an optional 
field 242. 
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Further, the optional field 242 has a legal time window 
(LTW) valid flag 224, an LTW offset 246, a piecewise (PW) 
rate indicator 248, a PWrate 250; a seamless splice type 252, 
and a next access unit demodulation time stamp 254. The 
details of the parameters of the header 194 of such a TS 
packet are shown in a range from the sync bytes 198 to the 
continuity counter 212 in FIG. 12 and the next adaptation 
field 214 is shown in FIG. 13. The correspondence relation 
between the names and the codes in FIGS. 12 and 11 is 
shown in FIG. 14A. Similarly, the correspondence relation 
between the names and the codes of FIGS. 13 and 11 is 
shown in FGS. 14B and 14C. 

FIG. 15 shows a process for forming the MPEG2-TS from 
the PES packet 82 by a multiplexing process in the multi 
plexer 34 in FIG.5. First in step S1, the MPEG2-PES file is 
read. The TS header 194 in FIG. 11 is formed in step S2. The 
TS header 194 is formed in a manner such that the param 
eters such as error indicator 200 indicative of the presence 
or absence of the bit error in the packet, unit start indicator 
202 indicating whether a new PES packet appears in the TS 
payload or not, packet ID 206 indicating whether the packet 
in the payload is video or audio, adaptation field 214, and 
adaptation field control 210 indicative of the presence or 
absence of the payload 196 are set in accordance with the 
state of the payload storage data of the 184-byte unit divided 
from the MPEG2-PES packet which had been read in step 
S1. 

With respect to the packetID 206 in F.G. 11, as shown in 
FIG. 12, the identification of the video or audio is specified 
only in the parameter of the headTS packet. Attributes of the 
stream such as PAT, CAT, reservation, NULL packet (invalid 
packet), and the like can be set for the subsequent param 
eters. In correspondence to the setting of the attributes of the 
invalid packets, the adaptation field control 210 controls and 
displays the presence of the adaptation field, presence of the 
payload, ignorance, and further, NULL packet. Referring 
again to FIG. 15, when the TS header is formed in step S2, 
the data of 184 bytes which were cut out from the PES data 
is stored into the TS payload in step S3. In step S4, a check 
is made to see if the number of PES data bytes is larger than 
184 bytes of the TS payload or not. If YES, the processing 
routine is returned to step S2 and a next TS packetisformed. 
When the number of bytes of the PES data is smaller than 
184 bytes of the TS payload in step S4, step S5 follows. 
"OxFF" is inserted to the remaining portion of the TS 
payload and the MPEG2-TS is completed in step sé. 

FIG. 16 is a block diagram of an embodiment of the 
authoring unitin FIG.1 for executing the converting process 
in mode 2 in the moving picture stream converting process 
in FIG.3. The embodiment in mode 2 is characterized in that 
when the MPEG1 system stream is converted to the 
MPEG2-TS, the invalid packet (NULL packet) is inserted in 
a step of converting the packetized elementary stream of 
MPEG2, namely, the PES to the TS, thereby adapting the bit 
rate to 6.144Mbps of MPEG2. The embodiment of FIG.16 
is constructed by the demultiplexer 30, packetizer 32, and 
multiplexer 34 and, further, has a presentation time stamp 
calculating unit 36 and a PCR (program clock reference) 
generating unit 38. The multiplexer 34 has a packet switch 
ing unit 40 and an invalid packet inserting unit 42. The 
processes of FIG. 16 are as shown in FIG. 17. The demul 
tiplexer 30 outputs the elementary streams 80 of video and 
audio which were separated with respect to each pack of the 
MPEG1 system stream 78 given as a conversion source. The 
packetizer 32 forms the PES packets 82 from the elementary 
streams 80 of video and audio. The packetizer 32 further 
outputs the presentation time stamp 124 included in the 
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header of the PES packet 82 to the presentation time stamp 
calculating unit 36, executes a calculation for changing the 
output to a value adapted to the transmission rate of MPEG2, 
and changes the calculation value as a presentation time 
stamp 262 as shown in a PES packet 260. 
While the presentation time stamp of the PES header 85 

is changed to the value adapted to the transmission rate of 
6.144 Mbps of MPEG2 by the packetizer 32 as mentioned 
above, the conversion is executed in a manner similar to that 
in mode 1 shown in FIG. 5. When the PES packets 260 of 
video and audio are multiplexed, the multiplexer 34 forms 
TS packets 266,272, and 278 in which a program associa 
tion table (PAT) 270, a program map table (PMT) 276, and 
further, a program clock reference (PCR) 282 which was 
corrected to the value adapted to the transmission rate of 
6.144 Mbps of MPEG2 have been stored, respectively. 
Subsequent to the TS packet 278, TS packets 284 and 290 
in which data 288 and 294 obtained by cutting out the 
streams of the PES packet 260 on the 180-byte unit basis 
have been stored, respectively, are generated. The remaining 
TS packet 296 is set to the invalid packet (NULL packet) and 
the data of the payload is set to an invalid state 300. 

Parameters are decided for headers 268, 274, 280, 286, 
292, and 298 in the TS packets 266,272,278,284,290, and 
296 in such an MPEG2-TS 264 in accordance with FIGS. 11, 
12, 13, 14A, 14B, and 14C shown with respect to mode 1. 
The program association table (PAT) 270 and program map 
table (PMT) 276 inserted in the payloads of the two head TS 
packets 266 and 272 of the MPEG2-TS are called program 
specification information (PSI). Since the MPEG2-TS trans 
mits a number of individual streams of video and audio, such 
program specification information is used to decide which 
program is selected from a plurality of programs and which 
packet is extracted and decoded on the decoding side. With 
respect to the TSpacket 296 functioning as an invalid packet 
inserted to vary the transmission rate, a prefix value 
“0x1FFF"indicative of the invalid packet (NULL packet) as 
a parameter of the header 298 is set as a parameter of the 
packet D. A code "01" indicative of the invalid packet 
(NULL packet) as aparameter of the adaptation field control 
is also stored. When the header 298 in the TS packet 296 is 
decoded by the decoder, it is consequently recognized as an 
invalid packet from the packet D and, further, it can be 
recognized that the payloadportion indicates the invalid data 
by decoding the adaptation field. Thus, the process of the 
invalid packet is ignored in the decoder. 

According to the converting processes in mode 2 accord 
ing to the invention FIGS. 16 and 17, both of the syntax and 
transmission rate correspond to MPEG2 in the state of the 
converted MPEG2-TS. By forming such an MPEG2-TS in 
mode 2 using the authoring unit 12 in F.G. 1 and providing 
it to the stream servers 16-1 and 16-2 installed in the center 
16 of the video-on-demand system, the stream servers 16-1 
and 16-2 can transmit the streams in response to a request 
from the user without being aware that the transmitted 
streams are the converted streams from the MPEG1 system 
streams. 

FIG. 18 shows an embodiment in which mode 2 for 
converting both the syntax and transmission rate shown in 
F.G. 16 to those in the MPEG2-TS is further modified and 
is characterized in that user data can be inserted into the 
payload in the invalid packet. The embodiment of FIG. 18 
relates to a case where, for example, a file of the packetized 
elementary streams of MPEG2 formed by the packetizer 32 
in FIG. 16 are stored into a hard disk 44 and, later converted 
into the MPEG2-TS. The MPEG2-PES stored in the hard 
disk 44 is read out by a demultiplexer 48 and is separated to 
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a video PES packet and an audio PES packet. Those packets 
are supplied to the multiplexer 34. In a manner similar to the 
embodiment of FIG. 16, the multiplexer34 is constructed by 
the packet switching unit 40 and invalid packet inserting unit 
42. The invalid packet inserting module 42 can insert invalid 
packets of user private multimedia data stored in a hard disk 
46 which has been separately prepared into a payload. After 
the MPEG2-TS converted by the multiplexer 34 was stored 
into the hard disk 56, it is provided to the stream servers 16-1 
and 16-2 in the video-on-demand system of FIG. 1. 
FIGS. 19A and 19B show the converting processes in 

FIG. 18. The MPEG2-PES packets 82 which were separated 
to video and audio by the demultiplexer 48 are converted to 
the MPEG2-TS 264 in FIG. 19B by the multiplexer 34 in a 
manner similar to the case in mode 2 of FIG. 17. In the 
MPEG2-TS 264 in FIG. 19B, subsequent to the TS packets 
266, 272, and 278 in which the program association table 
(PAT) 270, program map table (PMT) 276, and program 
clock reference (PCR) 282 have been stored in the payloads, 
the TS packets 284 and 290 in which the data 288 and 294 
cut out from the streams of the MPEG2-PES packet on a 
184-byte unit basis have been stored are provided and, after 
that, an arbitrary number of TS packets 296 are provided as 
invalid packets. With respect to four bytes of the TS header 
298 in the TS packets 296 serving as invalid packets, 
particularly, the following parameters among the parameters 
shown in FIG. 12 are set. 
I. The unit start indicator (payload unit start indicator) is set 

to "0" indicating that a new PES packet doesn't appear in 
the TS payload. 

II. The packetID is set to "0x1ff" indicative of the invalid 
packet. 

III. The adaptation field control is set to "01" indicative of 
the invalid packet. 
Subsequent to the setting of the parameters for the invalid 

packets of the TS header 298, the head one byte of the 
payload 300 of 184 bytes is set to a user flag 324. For 
example, "0x01" is used as a user flag 324. Subsequently, 
user data 326 is inserted. In such an invalid TS packet 296 
having the TS header 298 and payload 300, after the 
above-mentioned parameters I to III of the TS header 298 
were confirmed by the decoder, the user flag 324 of the head 
one byte in the payload 300 is confirmed. When the user flag 
"0x01" is confirmed, it is known that the remaining 183 
bytes are the user data 326, so that the user data 326 as user 
data which is not based on MPEG2 can be subjected to a 
proper process. Since the TSpacket 296 is the invalid packet 
from a viewpoint of the MPEG2 standard, all of the user flag 
324 and user data 326 in the payload are ignored and no 
influence is exerted on the decoding of video and audio. 

F.G. 20 shows an embodiment in which the invalid 
packets are inserted just before the transmission to the 
network of the MPEG2-TS and the transmission rate is 
changed to 6.144 Mbps of MPEG2 in mode 2 shown in the 
video-on-demand process in FIG.3. The invalid packets are 
inserted when the moving picture streams are transmitted 
from the stream servers 16-1 and 16-2 installed in the center 
16 of the video-on-demand system of FIG. 1. It is conse 
quently realized as one function of the data transmission 
control module 72, disk access control module 74, and line 
control module 76 in the stream server 16 in FIG.2. In FIG. 
20, the MPEG2-TS converted in accordance with mode 1 
shown in FIG. 4 has been stored in the hard disk 56. A 
specific MPEG2-TS is read out from the hard disk 56 by a 
request from the user and is sent to the set top unit 26 of the 
user via the network22, is decoded, and is reproduced by the 
television apparatus 28. An ATM network is used as a 
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network 22. The invalid packets are inserted into the 
MPEG2-TS read out from the hard disk 56 by an invalid 
packet inserting module 57 so as to be adapted to the prefix 
bitrate of 6.144 Mbps of MPEG2. That is, as shown in FIG. 
21, in the MPEG2-TS read out from the hard disk 56, 
although the syntax has been converted to that of MPEG2. 
the bit rate is held to 1.536 Mbps of MPEG1. A program 
clock reference (PCR) 304 provided in the header of a head 
TS packet 302 is corrected to a value adapted to the 
transmission rate of 6.144 Mbps of MPEG2. A corrected 
program clock reference (PCR) 306 is set with respect to the 
head TS packet 302 of an MPEG2-TS 301 to be transmitted. 

Subsequently, TS packets 308 and 310 in the original 
MPEG2-TS300 are transmitted as they are and an arbitrary 
number of invalid TS packets 320-1 to 320-N functioning as 
invalid packets of the number necessary to adapt the trans 
mission rate to 6.144 Mbps are inserted into an interval until 
a TS packet 312 including the head of the next TS packet. 
The streams in which both of the syntax and the transmission 
rate were converted to those of the MPEG2-TS are conse 
quently supplied to an ATM cell forming processing unit 58. 
The stream of the TSpacket is converted to cells of a 58-byte 
unit by the ATM cell forming processing unit 58 and the 
cells are transmitted to the network 2. In mode 3 in which 
the invalid packets are inserted upon transmission to the 
network in FIGS. 20 and 21, since the invalid packets 
necessary to adapt the transmission rate are not inserted at 
the stage of the MPEG2-TS stored in the hard disk 56, as a 
capacity necessary for the hard disk 56, it is sufficient to use 
a capacity contresponding to the MPEG1 system stream, so 
that even if data was converted to the MPEG2-TS, the disk 
memory capacity can be reduced. 

According to the invention as mentioned above, without 
using the expensive encoder of MPEG2, the conversion can 
be easily executed in a manner such that after the moving 
picture stream data of video and audio was converted to the 
MPEG1 system streams by the cheap MPEG1 encoder, 
fundamentally, only the syntax is converted to the MPEG2 
TS by the moving picture stream conversion of the inven 
tion. Further, as for the transmission to the network, by 
changing the transmission rate, both the syntax and the 
transmission rate can be converted to the format as an 
MPEG2-TS. In the video-on-demand system corresponding 
to the MPEG2-TS as well, accordingly, by merely installing 
the cheap MPEG1 encoder and the moving picture stream 
converting apparatus of the invention, the MPEG2 system 
format having excellent application functions can be easily 
realized. 

In the case where the recording medium such as a 
CD-ROM or the like on which the MPEG1 system stream 
has been recorded is transmitted to the video-on-demand 
system corresponding to MPEG2 using the MPEG2 encoder 
after the original video and audio data has been decoded 
from the MPEG1 system stream on the recording medium, 
they are again converted by the MPEG2 encoder. On the 
contrary, since the moving picture stream apparatus of the 
invention can directly convert the MPEG1 system stream 
read out from the recording medium to the MPEG2-TS, a 
deterioration of the image by the re-conversion after the 
decoding is suppressed and video resources of the MPEG1 
system stream can be effectively utilized 

Although the conversion from the MPEG1 system stream 
to the MPEG2-TS, which is used for the video-on-demand 
system, has been described as an example in the foregoing 
embodiment, the invention is not limited to such an 
example, but can be also applied to a system using a proper 
moving picture stream. The invention is also not limited by 
the numerical values shown in the description of the 
embodiment. 

LENOVO EXHIBIT 1007 - 35/36



5,801,781 

What is claimed is: 
1. A moving picture stream converting apparatus to con 

vert an MPEG1 system stream, that includes a stream of 
encoded video data and a stream of encoded audio data, to 
a transport stream of MPEG2, the apparatus comprising: 
a demultiplexer for receiving the MPEG-1 system stream 
and for separating the streams of encoded video and 
audio data to form a separate elementary video stream 
and a separate elementary audio stream, the MPEG1 
system stream having a plurality of packs, one of the 
plurality of packs having a packet header, and each of 
the plurality of packs having a corresponding system 
header and a corresponding plurality of packets, each of 
the plurality of packets having an elementary stream 
payload to store video or audio encoded data, and an 
elementary stream header having a packet start code, a 
stream ID, a packet length corresponding to the 
elementary stream payload, and time management 
information; 

a packetizerfor forming a correspondingMPEG2 elemen 
tary stream packet for each of the separate video and 
audio elementary streams separated by said 
demultiplexer, each MPEG2 elementary stream packet 
having a packetized elementary stream payload to store 
video or audio encoded data, and a packetized elemen 
tary stream header having a packet start code, a stream 
ID, a packet length corresponding to the packetized 
elementary stream payload, and time management 
information; and 

a multiplexer for dividing said packetized elementary 
streams and storing the divided packetized elementary 
streams into transport packets having a corresponding 
prefixed length, and for multiplexing the transport 
packets and converting the packetized elementary 
streams to the transport stream of MPEG2, wherein the 
packetizer receives the separated MPEG1 system 
streams, analyzes the elementary stream header, and 
extracts and stores the stream ID, packet length, and 
time management information in the MPEG2 pack 
etized stream header, and data of said elementary 
stream payload is stored in the MPEG2 packetized 
elementary stream payload. 

2. An apparatus according to claim 1, further comprising 
a video-on-demand system, having a video server, formed 
by said demultiplexer, said packetizer, and said multiplexer, 
wherein the MPEG2 transport stream converted from the 
MPEG1 system stream is provided to the video server. 

3. An apparatus according to claim 1, wherein 
said MPEG2 transport stream has a transport stream 
header of a predetermined byte length and a transport 
stream payload, said transport stream header having 
sync bytes, an error indicator for indicating a bit enror 
in a packet, a payload unit start indicator for indicating 
a start of a new packetized elementary stream packet in 
the transport stream payload, a stream ID for identify 
ing audio and video data and a channel number, control 
information for indicating the presence of an adaptation 
field and the payload, and wherein 

said multiplexer cuts out and stores each of the video and 
audiopacketized elementary stream packets formed by 
said packetizer on a predetermined byte length unit 
basis into the transport stream payload, forms said 
transport stream header corresponding to the stored 
data, and adds to a location before each of the transport 
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stream payloads, to convert the separate streams of 
encoded video and audio data to the MPEG2 transport 
Stean. 

4. An apparatus according to claim 3, wherein said 
multiplexer has an invalid packet inserting module for 
inserting a transport stream packet in which invalid data has 
been stored in the transport stream payload to be adapted to 
a transmission rate of MPEG2 when the packetized elemen 
tary stream formed by said packetizer is converted to the 
MPEG2 transport stream. 

5. An apparatus according to claim 4, wherein said 
multiplexer inserts a transport stream packet in which the 
invalid data has been stored in the payload to obtain a 
transmission rate of 6.144 Mbps of MPEG2 for a transmis 
sion rate of 1536 Mbps of MPEG1. 

6. An apparatus according to claim 4, wherein the trans 
port stream packet has a head, in which program specifica 
tion information and a system clock reference have been 
stored and wherein the multiplexer arranges the transport 
stream packet and multiplexingly arranges video and audio 
transport stream packets. 

7. An apparatus according to claim 6, wherein said 
program specification information has a transport stream 
packet, having a transport stream payload, in which a 
program association table has been stored, and a transport 
stream packetin which a programmap table has been stored. 

8. An apparatus according to claim4, wherein said invalid 
packet inserting module stores user data and information 
indicating that meaningful data has been stored in the 
transport stream packet in which invalid data has been 
stored. 

9. An apparatus according to claim 8, wherein 
the invalid transport stream packet has a payload with a 
head position having a head byte, and said invalid 
packet inserting module sets data indicating to the unit 
start indicator that the payload is not in the head 
position, sets an invalid packet ID, sets "there is a 
payload” to the adaptation field control, and sets a 
predetermined user flag to the head byte of the payload, 
and wherein, 

when the user flag is recognized, a process corresponding 
to the meaningful data stored in the transport stream 
packet is in enabled. 

10. An apparatus according to claim 1, further comprising 
an invalid packet inserting unit for inserting a transport 
stream packet in which invalid data has been stored in the 
transport stream payload to be adapted to the transmission 
rate of MPEG2. 

11. An apparatus according to claim 10, wherein said 
invalid packet inserting unit inserts the transport stream 
packet in which invalid data has been stored so that the 
transmission rate is set to a transmission rate of 6.144 Mbps 
of MPEG2 for a transmission rate of 1.536Mbps of MPEG1. 

12. An apparatus according to claim 10, wherein the 
transport stream packetin which invalid data has been stored 
has a program clock reference that is set by said invalid 
packet inserting unit. 

13. An apparatus according to claim 10, further compris 
ing an ATM cell forming processing unit for converting the 
MPEG2 transport stream to a cell of an ATM network and 
transmitting the cells to the ATM network after insertion of 
a transport stream packet by said invalid packet inserting 
unit. 
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