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METHOD AND APPARATUS FOR 
RECORDING AND REPRODUCINGVIDEO 
DATA, AND INFORMATION STORAGE 
MEDIUM IN WHICH VIDEO DATAS 

RECORDED BY THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 09/978,771, filed Oct. 18, 2001, now 
pending, which claims the priority of Korean Patent Applica 
tion Nos. 2001-47142, 2001-60257, and 2001-63377, filed on 
Aug. 4, 2001, Sep. 27, 2001, and Oct. 15, 2001, in the Korean 
Intellectual Property Office, the disclosures of which are 
incorporated herein in their entirety by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a method of record 
ing and reproducing video data, and more particularly, to a 
method of recording and reproducing video data and hyper 
text data. 
0004 2. Description of the Related Art 
0005 Video data and hypertext data are multiplexed in a 
digital broadcast signal. The video data and the hypertext data 
are transmitted in the form of a MPEG transport stream (TS). 
A user receives an MPEGTS and records it in an information 
storage medium and can reproduce the MPEG TS when 
he/she wants to see it. 
0006 FIG. 17 is a diagram for explaining the problem of 
the prior art. Referring to FIG. 17, video data (a) and hyper 
text data (b) are separately decoded and composed, so an 
MPEGTS is reproduced as a composition (c). However, when 
the video data (a) in the MPEG TS has been decoded and 
Video data (a") re-encoded in another way has been recorded, 
the video data (a") and the hypertext data (b) are not properly 
composed and displayed during reproduction. 

SUMMARY OF THE INVENTION 

0007 To solve the above-described problems, it is an 
object of the present invention to provide a method and appa 
ratus for properly reproducing video data and hypertext data 
even if the video data has been re-encoded in a different way 
and recorded, and an information storage medium. 
0008 To achieve the above object of the invention, in one 
embodiment, there is provided a method of recording video 
data in an information storage medium. The method includes 
the steps of (a) decoding originally encoded video data; (b) 
re-encoding the decoded video data in a different way to the 
originally encoded video data; (c) generating video transform 
information which is to be referred to for decoding the video 
data into its original state; and (d) recording the generated 
video transform information and the re-encoded video data. 
0009. In another embodiment, there is provided a method 
of recording video data in an information storage medium. 
The method includes the steps of (a) separating originally 
encoded video data from a bitstream containing the originally 
encoded video data and hypertext data and decoding the 
originally encoded video data; (b) re-encoding the decoded 
video data in a different way to the originally encoded video 
data; (c) generating video transform information which is to 
be referred to for decoding the re-encoded video data into its 
original state; and (d) multiplexing the generated video trans 
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form information, the re-encoded video data, and the hyper 
text data into a bitstream; and (e) recording the multiplexed 
bitstream in the information storage medium. 
0010. In still another embodiment, there is provided a 
method of recording video data in an information storage 
medium. The method includes the steps of (a) separating 
originally encoded video data from a bitstream into which the 
originally encoded video data and hypertext data are multi 
plexed and decoding the originally encoded video data; (b) 
re-encoding the decoded video data in a different way to the 
originally encoded video data; (c) generating video transform 
information which is to be referred to for decoding the video 
data into its original state; (d) recording the generated video 
transform information in a navigation data area of the infor 
mation storage medium; (e) multiplexing the re-encoded 
video data and the hypertext data, which is to be reproduced 
together with the video data, into a bitstream; and (f) record 
ing the multiplexed bitstream in a program area of the infor 
mation storage medium. 
0011 To achieve the object of the present invention, there 

is also provided an information storage medium including 
video data which has been re-encoded in a different way to 
originally encoded video data, and video transform informa 
tion which should be referred to for decoding the video data 
into an original state. 
0012 Preferably, the information storage medium further 
includes audio data reproduced together with the video data, 
hypertext data displayed together with the video data, and 
program configuration data necessary for reproducing the 
Video data. 
0013 Preferably, the video data, the audio data, and the 
video transform information are multiplexed and recorded in 
a program area, or the video data, the audio data, and the 
hypertext data are multiplexed and recorded in the program 
area, and the video transform information is recorded in a 
navigation data area as the program configuration data. 
0014 More preferably, the video data, the audio data, and 
the hypertext data are multiplexed and recorded in the pro 
gram area in the form of a Moving Picture Experts Group 
(MPEG) transmission stream, and the video transform infor 
mation is recorded in the navigation data area as program map 
table (PMT) configuration information. 
00.15 Preferably, the video transform information has 
been embedded in a video element descriptor as a video 
transform descriptor, and the video transform descriptor has a 
horizontal resolution, a vertical resolution, and an aspect ratio 
as variables. 
0016. There is also provided an apparatus for receiving an 
input bitstream and recording a bitstream in an information 
storage medium. The apparatus includes a filter for extracting 
video data from the input bitstream; a recorder for decoding 
the extracted video data, re-encoding the decoded video data 
in a different way to the originally encoded video data, 
recording the re-encoded video data, and recording video 
transform information which is to be referred to for decoding 
the video data into its original state; and a controller for 
generating and providing the video transform information to 
the recorder. 
(0017 Preferably, the recorder records the video transform 
information in a program area together with the re-encoded 
video data or records the video transform information in a 
navigation data area. 
0018. The filter includes a demultiplexer for demultiplex 
ing the input bitstream into video data, audio data, hypertext 
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data, and program information data. The controller includes a 
Video transform information generator for generating and 
outputting the video transform information which is to be 
referred to for decoding the video data into its original state. 
The recorder includes a video decoder for decoding the video 
data received from the demultiplexer, a video encoder for 
re-encoding the decoded video data, and a multiplexer for 
multiplexing the generated video transform information and 
the re-encoded video data. 
0019 Preferably, the controller includes a filter for 
extracting a PMT packet from the program information data 
output from the demultiplexer, and a generator for generating 
PMT configuration information containing the video trans 
form information based on the extracted PMT packet. The 
recorder records the PMT configuration information in the 
navigation data area. 
0020. To achieve the object of the present invention, in one 
embodiment there is provided a method of reproducing video 
data from an information storage medium in which video data 
which has been re-encoded in a different way to originally 
encoded video data and video transform information which 
should be referred to for decoding the video data into its 
original state are recorded. The method includes the steps of 
(a) reading video data and hypertext data from a program 
area; (b) reading video transform information from a naviga 
tion data area; and (c) multiplexing the video data, the hyper 
text data, and the video transform information and outputting 
the result of multiplexing. 
0021. In another embodiment, there is provided a method 
of reproducing video data from an information storage 
medium in which video data which has been re-encoded in a 
different way to originally encoded video data and video 
transform information which should be referred to for decod 
ing the video data into its original state are recorded. The 
method includes the steps of (a) reading a bitstream, into 
which video data, hypertext data, and video transform infor 
mation have been multiplexed, from a program area; (b) 
demultiplexing the bitstream into the video data, the hyper 
text data, and the video transform information; (c) decoding 
the video data referring to the video transform information; 
(d) decoding the hypertext data; and (e) blending the decoded 
Video data and the decoded hypertext data and outputting the 
result of blending. 
0022. To achieve the object of the invention, in one 
embodiment there is provided an apparatus for reproducing 
Video data from an information storage medium in which 
video data which has been re-encoded in a different way to 
originally encoded video data and video transform informa 
tion which should be referred to for decoding the video data 
into its original state are recorded. The apparatus includes a 
reader for reading video data and hypertext data, which have 
been recorded in the form of a bitstream, from a program area 
and reading program information data containing video trans 
form information from a navigation data area; a video trans 
form information extractor for extracting the video transform 
information from the program information data; and a remul 
tiplexer for multiplexing the video data and the hypertext 
data, which are provided from the reader, and the video trans 
form information provided from the video transform infor 
mation extractor and outputting the result of multiplexing. 
0023 The apparatus further includes a demultiplexer for 
demultiplexing the bitstream into the video data and the 
hypertext data; a video decoder for decoding the video data 
received from the demultiplexer referring to the extracted 
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video transform information; a hypertext data decoder for 
decoding the hypertext data received from the demultiplexer; 
and a blender for blending the decoded hypertext data and the 
decoded video data and outputting the result of blending. 
0024 Preferably, the reader reads an MPEG transmission 
stream into which video data, audio data, and hypertext data 
have been multiplexed. Preferably, the video transform infor 
mation extractor generates a PMT packet containing the 
video transform information as PMT configuration informa 
tion. Preferably, the remultiplexer multiplexes the MPEG 
transmission stream and the PMT packet and outputs the 
result of multiplexing. 
0025. In another embodiment, there is provided an appa 
ratus for reproducing video data from an information storage 
medium in which video data which has been re-encoded in a 
different way to originally encoded video data and video 
transform information which should be referred to for decod 
ing the video data into its original state are recorded. The 
apparatus includes a reader for reading a bitstream, into 
which video data, hypertext data, and video transform infor 
mation have been multiplexed, from a program area; a demul 
tiplexer for demultiplexing the read bitstream into the video 
data, the hypertext data, and the video transform information; 
a parser for extracting the video transform information; a 
video decoder for decoding the video data received from the 
demultiplexer referring to the extracted video transform 
information; a hypertext data decoder for decoding the hyper 
text data received from the demultiplexer; and a blender for 
blending the decoded hypertext data and the decoded video 
data and outputting the result of blending. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0026. These and/or other aspects and advantages of the 
invention will become apparent and more readily appreciated 
from the following description of the embodiments, taken in 
conjunction with the accompanying drawings of which: 
0027 FIG. 1 is a block diagram of a recording apparatus 
according to a first embodiment of the present invention; 
0028 FIG. 2 is a block diagram of a recording apparatus 
according to a second embodiment of the present invention; 
0029 FIGS. 3 and 4 are diagrams for explaining an MPEG 
transport stream (TS); 
0030 FIG. 5 is a diagram of a data structure in an infor 
mation storage medium in which an MPEGTS is recorded by 
a recording apparatus according to the present invention; 
0031 FIGS. 6A and 6B are diagrams of the data structures 
of video transform information which is recorded according 
to embodiments of the present invention; 
0032 FIG. 7 is a diagram of the data structure of a navi 
gation data according to an embodiment of the present inven 
tion; 
0033 FIG. 8 is a diagram of the data structure of a video 
transform information according to an embodiment of the 
present invention; 
0034 FIG. 9 is a flowchart of a recording method accord 
ing to a first embodiment of the present invention; 
0035 FIG. 10 is a flowchart of a recording method accord 
ing to a second embodiment of the present invention; 
0036 FIG. 11 is a block diagram of a reproducing appa 
ratus according to a first embodiment of the present invention; 
0037 FIG. 12 is a block diagram of a reproducing appa 
ratus according to a second embodiment of the present inven 
tion; 
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0038 FIG. 13 is a block diagram of a reproducing appa 
ratus according to a third embodiment of the present inven 
tion; 
0039 FIG. 14 is a flowchart of a reproducing method 
according to a first embodiment of the present invention; 
0040 FIG. 15 is a flowchart of a reproducing method 
according to a second embodiment of the present invention; 
0041 FIG. 16 is a flowchart of a reproducing method 
according to a third embodiment of the present invention; and 
0042 FIG. 17 is a diagram for explaining the problem of 
the prior art. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0043 Reference will now be made in detail to the present 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings, wherein like ref 
erence numerals refer to the like elements throughout. The 
embodiments are described below in order to explain the 
present invention by referring to the figures. 
0044 FIG. 1 is a block diagram of a recording apparatus 
according to a first embodiment of the present invention. 
Referring to FIG. 1, the recording apparatus includes a filter 
1, a controller 2, and a recorder 3. 
0045. The filter 1 extracts video data from an input bit 
stream. The recorder 3 decodes the extracted video data, 
re-encodes the decoded video data in a different way to an 
originally encoded video data, and records the re-encoded 
Video data in an information storage medium, i.e., an optical 
disc 100. The controller 2 generates and transmits video 
transform information, which is referred to for decoding the 
video data into its original state, to the recorder 3. 
0046 For example, when a bitstream is a digital broadcast 
stream which is transmitted from a digital TV broadcast sta 
tion, the filter 1 filters an information packet containing pro 
gram information data for reproduction and recording. In 
addition, the filter 1 filters a data packet of a selected program. 
0047. A digital broadcast stream is a sequence of data 
packets of a broadcast program and information packets. 
There are two types of information packets: a first informa 
tion packet indicating the identifiers of packets in which the 
identifiers of data packets of at least one broadcast program 
are recorded, and a second information packet indicating the 
identifiers of data packets of the broadcast program. In other 
words, the identifier of the second information packet is 
recorded in the first information packet, and the identifiers of 
data packets of a broadcasting program are recorded in the 
second information packet. When multiple channels are Sup 
ported, there are as many second information packets as the 
number of channels. Each information packet may be physi 
cally composed of a plurality of packets. In addition, an 
information packet can be integrated into one or divided into 
three portions. 
0048. In the case where a digital broadcast stream is an 
MPEG transport stream (TS), an information packet contain 
ing program information data for reproduction and recording 
includes a program association table (PAT) packet and a pro 
gram map table (PMT) packet. The PAT packet is the first 
information packet, and the PMT packet is the second infor 
mation packet. A data packet includes a video packet, an 
audio packet, and/or a hypertext data packet. 
0049 FIG. 2 is an embodiment of FIG. 1. Referring to 
FIG. 2, a recording apparatus for receiving an MPEGTS and 
re-encoding it in a different way includes a demultiplexer 
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(DEMUX)50, a video decoder 51, a video encoder 53, a filter 
55, a program specific information (PSI) generator 56, and a 
multiplexer (MUX) 57. In addition, the recording apparatus 
may further include an audio decoder 52 and an audio encoder 
54. 

0050. The DEMUX 50 receives an MPEGTS and sepa 
rates it into video data (and audio data), hypertext data, and 
program information data. More specifically, the MPEGTS is 
separated into a video packetized element stream (PES), an 
audio PES, and hypertext data and program information data 
and input to the video decoder 51, the audio decoder 52, and 
the filter 55, respectively. The video decoder 51 decodes the 
video PES, and the video encoder 53 encodes the decoded 
video PES in a different way. The encoding in a different way 
comprehends compression, reduction or expansion of the size 
of data and so on. The audio decoder 52 decodes the audio 
PES, and the audio encoder 54 encodes the decoded audio 
PES in a different way. When the audio decoder 52 and the 
audio encoder 54 are not provided, the audio PES is directly 
input to the MUX57. 
0051. The filter 55 filters the hypertext data and necessary 
program information data. More specifically, the filter 55 
filters necessary packets among PAT packets and PMT pack 
ets which are contained in the MPEGTS and periodically 
transmitted. Program information data necessary for record 
ing, reproducing, and searching a program composed of the 
MPEGTS is recorded in the PAT packets and PMT packets. 
The PSI generator 56 generates a PSI describing the program. 
The data structure of the PSI is defined in the MPEG system 
standard. In addition, the PSI generator 56 extracts the verti 
cal and horizontal resolutions and aspect ratio of the video 
data output from the video decoder 51, embeds them into a 
PMT packet as information transform information, and trans 
mits the resulting PMT packet to the MUX 57. The vertical 
and horizontal resolutions and aspect ratio of the video data 
are recorded in the header of the video data. The MUX 57 
multiplexes the input video data, audio data, hypertext data, 
and PMT packet containing the video transform information 
and outputs a multiplexed data stream. The multiplexed data 
stream is recorded in a program area of an optical disc 200. 
0052 Alternatively, instead of multiplexing the PMT 
packet, the MUX 57 may transmit the PMT packet as it is so 
that the PMT packet is recorded only in a program informa 
tion data area of the optical disc 200. The PMT packet can be 
recorded in the form of a PMT in which PMT configuration 
information is recorded. 

0053 FIGS.3 and 4 are diagrams for explaining an MPEG 
TS. Referring to FIG. 3, video packets 31, 33,34, and 37 and 
audio packets 32, 35, and 36 are multiplexed into an input 
MPEGTS300. Once the MPEGTS300 is received, the video 
packets 31, 33, 34, and 37 and the audio packets 32, 35, and 
36 are separated and recombined into a video stream 302 and 
an audio stream 301. 

0054 Referring to FIG. 4, each of MPEGTS packets 41, 
42, 43, 44, 45, 46, and 47 constituting an MPEGTS 400 is 
assigned a packet identifier. Similarly, once the MPEGTS 
400 is received, the packets are separated during decoding, 
and packets having the same identifiers are combined into a 
single file. In other words, as shown in FIG.4, packets having 
a packet identifier 1 are combined into a stream 401, and 
packets having a packet identifier 2 are combined into a 
stream 402. A PAT packet is assigned with a particular packet 
identifier. In FIG. 4, a packet having a packet identifier 0 is a 
PAT packet. The identifiers of as many PMT packets as the 
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number of supported channels are recorded in the PAT packet. 
For simplicity, the PAT packet is expressed as a single packet, 
but as described above, the PAT packet can be composed of a 
plurality of packets. 
0055 FIG. 5 is a diagram for explaining an information 
storage medium in which an MPEG broadcast program is 
recorded by a recording apparatus according to the present 
invention. Referring to FIG. 5, the data recording area of the 
information storage medium is divided into a navigation data 
area in which navigation data is recorded and a program area 
in which programs #1, #2,..., in are recorded. A program is 
composed of a bitstream into which video data (and audio 
data) and hypertext data are multiplexed. Each of the pro 
grams #1, #2, . . . . in indicates a logical unit of content 
recorded in the information storage medium. The navigation 
data indicates information necessary for recording, reproduc 
ing, or editing a program and general information described 
in the program. 
0056 FIGS. 6A and 6B are diagrams of the data structures 
of video transform information which is recorded according 
to embodiments of the present invention. Referring to FIG. 
6A, a PMT containing PMT configuration information is 
recorded in a navigation data area. Referring to FIG. 6B, a 
PMT packet containing PMT configuration information is 
embedded in a bitstream and recorded in a program data area. 
0057 FIG. 7 is a diagram of the data structure of naviga 
tion data according to an embodiment of the present inven 
tion. Referring to FIG. 7, the navigation data includes a vol 
ume manager table. The Volume manager table contains 
management information for a plurality of programs recorded 
in an entire information storage medium. The Volume man 
ager table includes volume general information VOL GI 
about the information storage medium, a program search 
pointer table PG SRPT indicating the position of program 
information, and a program information table PG IT if about 
each program. 
0058 VOL GI contains the number of all programs 
recorded in the information storage medium, PG Ns. 
PG SRPT indicates the offset value of a program information 
table from the start position of the volume manager table, 
PG IT SRP ii. Accordingly, there are as many offset values 
PG IT SRP it as the number of programs. 
0059. The program information table PG IT contains 
information necessary for reproducing a program. Fields 
composing the program information table PG IT will be 
sequentially described. PAT SA is a start address of a PAT 
and indicates the offset value of the PAT from the start posi 
tion of the PG IT. PMT SA is a start address of a PMT and 
indicates the offset value of the PMT from the start position of 
the PG IT. TMAP SA is a start address of a time map 
(TMAP) and indicates the offset value of a relevant PAT from 
the start position of the PG IT. A PAT has the same structure 
as a program association table structure defined in the 
MPEG-2 standard. A PAT can be modified to have a structure 
in which only PMT information recorded in a PMT packet for 
a program can be referred to when it is recorded. PMT con 
figuration information contained in a PMT packet is recorded 
in a PMT. In addition, video transform information according 
to the present invention is embedded in the PMT. TMAP is a 
table which maps times to positions (addresses). The struc 
ture of TMAP may be the same as that of a DVD-VR or 
DVD-Streamer. 

0060. The video transform information contains a resolu 
tion and an aspect ratio. The resolution indicates the resolu 
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tion of video data contained in a bitstream in an original state. 
The aspect ratio indicates the aspect ratio of a pixel and may 
indicate the aspect ratio of a display screen as occasion 
demands. 

0061 FIG. 8 is a diagram of the data structure of video 
transform information according to an embodiment of the 
present invention. Referring to FIG. 8, the video transform 
information is embedded in a PMT or PMT packet. A video 
element descriptor according to MPEG specifications is 
defined in the PMT packet. The video element descriptor is 
for recording, for example, information indicating which 
specification among MPEG-1, MPEG-2, and MPEG-4 the 
video data complies with. A video transform descriptor which 
is video transform information according to the present 
invention is added to the video element descriptor. The video 
transform descriptor indicates the resolution and aspect ratio 
of the video data before re-encoding. The following is an 
example of the video transform descriptor contained in the 
video element descriptor. 

video transform descriptor() { 
descriptor tag 
descriptor length 
horizontal size 
vertical size 
aspect ratio information 

0062 Here, “descriptor tag denotes the identifier of the 
video transform descriptor, “descriptor length denotes the 
data size of the video transform descriptor, “horizontal size” 
denotes a horizontal resolution, “vertical size” denotes aver 
tical resolution, and "aspect ratio information denotes an 
aspect ratio. 
0063 A PMT packet according to the MPEG specifica 
tions is defined as follows. 

TS program map section() { 
table id 
Section syntax indicator 

For (i-0;izNi----) { 
descriptor() 

For (i-0;i-N1;i++) { 
stream type 
reserved 
elementary PID 
reserved 
ES info length 

CRC 32 

0064. Here, “stream type=0x02 indicates video data. 
In other words, when “stream type=0x02”, “descriptor() 
is a video element descriptor describing the video data. A 
Video transform descriptor according to the present invention 
is embedded in a video element descriptor as follows. 
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TS program map section() { 
table id 
Section syntax indicator 

For (i-0;izNi----) { 
descriptor() 

For (i-0;i-N1;i++) { 
stream type 
reserved 
elementary PID 
reserved 
ES info length 

video transform descriptor() { 
descriptor tag 
descriptor length 
horizontal size 
vertical size 
aspect ratio information 

CRC 32 

0065. A recording method according to the present inven 
tion will be described on the basis of the above configuration. 
0066 FIG. 9 is a flowchart of a recording method accord 
ing to a first embodiment of the present invention. Referring 
to FIG. 9, a recording apparatus generates video transform 
information for a received MPEGTS, embeds the video trans 
form information in a PMT as PMT configuration informa 
tion, and records the PMT in a navigation data area which is 
separate from an area in which a program is recorded in step 
901. Here, the recording apparatus can use a PMT packet 
instead of a PMT. When a PMT is recorded, a recorded space 
can be reduced, but the PMT must be rearranged into a PAT 
packet and a PMT packet before being transmitted to an 
MPEG decoder during reproduction. When a PAT packet and 
a PMT packet are recorded, rearrangement is not necessary, 
but a recorded space increases. The recording apparatus 
extracts an MPEGTS packet of a program whose recording is 
requested by a user, encodes the video data of the MPEGTS 
packet in a different way to the originally encoded video data, 
and records the encoded video data in a program area in step 
902. Whether a PAT packet and a PMT packet are recorded 
together is optional. Either of steps 901 and 902 can be 
performed prior to the other. Alternatively, steps 901 and 902 
can be simultaneously performed by a time division method. 
0067 FIG.10 is a flowchart of a recording method accord 
ing to a second embodiment of the present invention. Refer 
ring to FIG. 10, a recording apparatus receives an MPEGTS 
into which video data and hypertext data are multiplexed and 
changes the resolution of video data when recording it. In 
other words, the video decoder 51 decodes video data in step 
1001. The video encoder 53 re-encodes the decoded video 
data having a changed resolution in step 1002. The filter 55 
provides hypertext data, into which the MPEGTS is demul 
tiplexed, to the MUX 57 in step 1003. The PSI generator 56 
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generates and embeds video transform information (a video 
transform descriptor) in the video element descriptor of a 
PMT packet in step 1004. The MUX 57 multiplexes the 
encoded video data (and audio data) and the hypertext data 
and outputs the result of multiplexing in step 1005. The 
recording apparatus records PMT configuration information 
in a navigation data area in step 1006 and records a multi 
plexed bitstream in a program area in step 1007. 
0068 FIG. 11 is a block diagram of a reproducing appa 
ratus according to the present invention. Referring to FIG. 11, 
the reproducing apparatus includes a decoder 5, a video trans 
form information extractor 6, and a reader 4. The reader 4 
reads bitstream data and video transform information from an 
optical disc 300. The video transform information extractor 6 
extracts video transform information from the reader 4 and 
provides it to the decoder 5. The decoder decodes the bit 
stream data into its original State referring to the video trans 
form information. 
0069 FIG. 12 shows an embodiment of the reproducing 
apparatus of FIG. 11. Referring to FIG. 12, the reproducing 
apparatus includes a reader 4, a DEMUX 60, a video decoder 
61, an audio decoder 62, a filter 65, a PSI parser 66, a hyper 
text data decoder 63, and a blender 64. In this embodiment, 
the PSI parser 66 is provided as the video transform informa 
tion extractor 6. 
0070 The reader 4 reads a bitstream from an optical disc 
500 used as an information storage medium and outputs the 
bitstream. Video data (and audio data) and hypertext data 
have been multiplexed in the bitstream. Particularly, video 
transform information has been multiplexed in the bitstream 
in the form of a PMT packet according to the present inven 
tion. The bitstream is output as a digital signal or input to the 
DEMUX 60. The DEMUX 60 demultiplexes the bitstream 
into video data, audio data, hypertext data, and program infor 
mation data. The filter 65 filters the hypertext data and pro 
gram information data to output necessary data only. The PSI 
parser 66 parses video transform information from the pro 
gram information data and transmits the video transform 
information to the video decoder 61. The video decoder 61 
decodes the video data according to the original resolution 
and aspect ratio (video transform information) provided from 
the PSI parser 66 and provides the decoded video data to the 
blender 64. The audio decoder 62 decodes the audio data and 
provides the decoded audio data to a sound output device. The 
hypertext data decoder 63 decodes the hypertext data output 
from the filter 65 and provides the decoded hypertext data to 
the blender 64. The blender 64 blends the video data with the 
hypertext data and outputs the result of blending. 
(0071 FIG. 13 shows another embodiment of FIG. 11. 
Referring to FIG. 13, a reproducing apparatus includes a 
reader 4, a video transform information extractor 6, a remul 
tiplexer (REMUX) 67, a DEMUX60, a video decoder 61, an 
audio decoder 62, a filter 65, a PSI parser 66, a hypertext data 
decoder 63, and a blender 64. Particularly, in this embodi 
ment, the PSI parser 66 is included in the decoder 5, and the 
video transform information extractor 6 is provided sepa 
rately from the PSI parser 66. In addition, unlike the repro 
ducing apparatus of FIG. 12, the decoder 5 further includes 
the REMUX 67. 

0072 The reader 4 reads a bitstream from an optical disc 
400 which is an information storage unit and outputs it to the 
video transform information extractor 6 and/or the DEMUX 
60. Video data (and audio data) and hypertext data have been 
multiplexed in the bitstream. In addition, the reader 4 reads 
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video transform information, which has been recorded as 
PMT configuration information, from a navigation data area 
and outputs it to the video transform information extractor 6. 
0073. The video transform information extractor 6 
extracts the video transform information and provides it to the 
REMUX 67 and/or the video decoder 61. The REMUX 67 
multiplexes the bitstream and the video transform informa 
tion to output a digital signal. The DEMUX 60 demultiplexes 
the bitstream into video data, audio data, hypertext data, and 
program information data. The video decoder 61 decodes the 
Video data according to the original resolution and aspect 
ratio (video transform information) provided from the video 
transform information extractor 6 and provides the decoded 
video data to the blender 64. The audio decoder 62 decodes 
the audio data and provides the decoded audio data to a Sound 
output device. The hypertext data decoder 63 decodes the 
hypertext data output from the filter 65 and provides the 
decoded hypertext data to the blender 64. The blender 64 
blends the video data with the hypertext data and outputs the 
result of blending. The program information data is processed 
by the filter 65 and parsed by the PSI parser 66. 
0074. A reproducing method according to the present 
invention will be described on the basis of the above configu 
ration. 
0075 FIG. 14 is a flowchart of a reproducing method 
according to a first embodiment of the present invention. 
Referring to FIG. 14, the video transform information extrac 
tor 6 transmits PMT configuration information correspond 
ing to a program to be reproduced to the decoder 5 in step 
1401. The PMT configuration information contains video 
transform information. The reader 4 reads a bitstream of the 
program in step 1402 and transmits it to the decoder 5 in step 
1403. The decoder 5 multiplexes the bitstream and the video 
transform information into a digital signal. 
0076 FIG. 15 is a flowchart of a reproducing method 
according to a second embodiment of the present invention. 
Referring to FIG. 15, the reader 4 reads an MPEGTS, into 
which video transform information has been multiplexed as 
PMT configuration information, from the optical disc 500 and 
outputs the MPEGTS in step 1501. A reproducing apparatus 
reads and reproduces the MPEG TS containing video data 
which has been recorded at a changed resolution. In other 
words, the DEMUX 60 demultiplexes the MPEGTS read 
from the optical disc 500 into video data, audio data, hyper 
text data, and program information data in step 1502. The 
filter 65 performs filtering to output necessary hypertext data 
and program information data in step 1503. The PSI parser 66 
parses a video transform descriptor received from the filter 65 
and provides the parsed video transform descriptor to the 
video decoder 61 in step 1504. The video decoder 61 decodes 
the video data referring to the video transform descriptor so 
that the video data can have the original resolution in step 
1505. The audio decoder 62 decodes the audio data and out 
puts the decoded audio data to a sound output device (a 
speaker) in step 1506. The hypertext data decoder 63 decodes 
the hypertext data in step 1507. The blender 64 blends the 
decoded video data and the decoded hypertext data and out 
puts the result of blending to a display device (not shown) in 
step 1508. Therefore, the video data and the hypertext data are 
displayed in an original state. 
0077 FIG. 16 is a flowchart of a reproducing method 
according to a third embodiment of the present invention. 
Referring to FIG.16, the reader 4 reads an MPEGTS from the 
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program area of the optical disc 400 and outputs it to the 
REMUX 67 and the DEMUX 60 in step 1601. In step 1602, 
the reader 4 reads PMT configuration information from the 
navigation data area of the optical disc 400, and the video 
transform information extractor 6 generates a PMT packet 
based on the PMT configuration information and provides the 
PMT packet to the REMUX 67. The REMUX 67 multiplexes 
the MPEGTS and the PMT packet into a digital signal in step 
1603. The DEMUX 60 demultiplexes the MPEGTS into 
Video data, audio data, hypertext data, and program informa 
tion data in step 1604. The filter 65 performs filtering to 
output necessary hypertext data and program information 
data in step 1605. The video transform information extractor 
6 provides video transform information (a video transform 
descriptor) to the video decoder 61 in step 1606. The video 
decoder 61 decodes the video data referring to the video 
transform information (the video transform descriptor) so 
that the video data can have the original resolution in step 
1607. The audio decoder 62 decodes the audio data and out 
puts the decoded audio data to a sound output device (a 
speaker) in step 1608. The hypertext data decoder 63 decodes 
the hypertext data in step 1609. The blender 64 blends the 
decoded video data and the decoded hypertext data and out 
puts the result of blending to a display device (not shown) in 
step 1610. Therefore, the video data and the hypertext data are 
displayed in an original state. 
0078. The above-described recording and reproducing 
methods can be embodied as computer programs. Codes and 
code segments which compose the programs can be easily 
inferred by computer programmers skilled in the art. In addi 
tion, the programs are recorded in a computer readable 
medium. The programs are read and executed by a computer, 
thereby realizing methods of recording and reproducing an 
MPEG broadcast program. The computer readable medium 
may be a magnetic recording medium or an optical recording 
medium. 
0079. As described above, according to the present inven 
tion, video data and hypertext data can be properly repro 
duced even if the video data has been re-encoded in a different 
way to the originally encoded data. 
0080. Although a few embodiments of the present inven 
tion have been shown and described, it would be appreciated 
by those skilled in the art that changes may be made in this 
embodiment without departing from the principles and spirit 
of the invention, the scope of which is defined in the claims 
and their equivalents. 
What is claimed is: 
1. A method of recording video data in an information 

storage medium, the method comprising: 
receiving first video data; 
generating second video data by encoding and transform 

ing a data format of the first video data; 
generating video transform information on the first video 

data; and 
recording the second video data and the video transform 

information, wherein the video transform information 
comprises resolution information and aspect ratio infor 
mation on the first video data. 

2. The method of claim 1, wherein the video transform 
information is included in a program map table (PMT) 
packet. 


