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(57) ABSTRACT 

The encoded data outputted from a DVD player 1 are 
outputted to and decoded in the decoders 4-1 to 4-3 of digital 
television receivers 3-1 to 3-3 through an AV bus 5 com 
prising the IEEE 1394. When a command for changing a 
System parameter is inputted to any one of the decoders 4-1 
to 4-3, the command corresponding to the change is Supplied 
to the DVD player 1 through the AV bus 5. The DVD player 
1 changes the System parameter in response to the command 
and outputs the System parameter to the respective decoders 
4-1 to 4-3 through the AV bus 5. Thereby, the system 
parameter is changed not only in the DVD player but also in 
other components. 
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DATA DECODING SYSTEM, DATA DECODING 
METHOD, TRANSMISSION METHOD, 

TRANSMISSION DEVICE, RECEIVING DEVICE, 
AND RECEIVING METHOD 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 This invention relates to a data decoding system, 
data decoding method, transmission device, transmission 
method, receiving device, and receiving method, and par 
ticularly relates to a data decoding System, data decoding 
method, transmission device, transmission method, receiv 
ing device, and receiving method in which the System 
parameter of devices for decoding the data transmitted 
through a digital interface is maintained always Same in all 
the devices. 

0003 2. Description of the Related Art 
0004 Recently DVD (digital versatile disk)-Video 
(referred simply to as DVD hereinafter) has been standard 
ized, popularization is anticipated in future. In the DVD, 
video data are compressed and recorded by way of MPEG 
(moving picture expert group) format. A DVD player repro 
duces a DVD in the driving Section, and the decoding 
section decodes the reproduced data from the DVD and 
outputs it to a television receiver for displaying. 
0005. In the DVD player, system parameters such as a 
number of a menu to be selected (Sub-picture Stream num 
ber), an audio stream number to be selected, and a button 
number to be displayed highlighted are specified corre 
sponding to the user operation, and when a System parameter 
is set and Stored corresponding to the user operation, the 
System parameter is Subjected to the corresponding proceSS 
Ing. 

0006. Hereupon, for example, it is probable that televi 
Sion receivers having a function to decode data encoded by 
way of MPEG format will be developed. In such case, a 
DVD player and a television receiver having decoding 
function are connected each other through an AV bus, a bit 
stream as it is encoded is outputted from the DVD player, 
Supplied to the television receiver having decoding function 
through the AV bus, and decoded in the television receiver. 
0007. However, because the system parameter is set on a 
DVD player, in the case that the DVD player is located far 
from the television receiver, for example, they are placed in 
different rooms Separately, it is difficult to Set the System 
parameter while Seeing a reproduced image from the DVD. 
0008. The present invention was accomplished in view of 
Such problem, and makes it possible to Set a System param 
eter while Seeing a reproduced image from a DVD. 

SUMMARY OF THE INVENTION 

0009. In the data decoding system described in claim 1, 
the first device indicates updating of a System parameter to 
the respective Second devices when updating of the param 
eter is requested from one of the Second devices. 
0010. In the data decoding method described in claim 3, 
the first device indicates updating of a System parameter to 
the respective Second devices when updating of the param 
eter is requested from one of the Second devices. 
0011. In the transmission device described in claim 4, 
when updating of a System parameter is requested from one 

Aug. 9, 2001 

of the decoders, updating of the System parameter is indi 
cated to the respective decoders through the digital interface. 

0012. In the transmission method described in claim 11, 
when updating of a System parameter is requested from one 
of the decoders, updating of the System parameter is indi 
cated to the respective decoders through the digital interface. 
0013 The receiving device described in claim 18 is 
provided with a memory for Storing System parameters, a 
request means for requesting updating of a System parameter 
to the transmission device side through the digital interface 
when updating of a System parameter is indicated, and an 
updating means for updating the Stored System parameter 
when updating of the System parameter is indicated from the 
transmission device through the digital interface. 
0014. The receiving method described in claim 24 
includes a storing Step for Storing System parameters, a 
requesting Step for requesting updating of a System param 
eter to the transmission device Side through the digital 
interface when updating of a System parameter is indicated, 
and an updating Step for updating the Stored System param 
eter when updating of the System parameter is indicated 
from the transmission device through the digital interface. 
0015. In the data decoding system described in claim 1 
and data decoding method described in claim 3, the first 
device indicates updating of a System parameter to the 
respective Second devices when updating of the parameter is 
requested from one of the Second devices. 

0016. In the transmission device described in claim 4 and 
transmission method described in claim 11, when updating 
of a System parameter is requested from one of the decoders, 
updating of the System parameter is indicated to the respec 
tive decoders through the digital interface. 
0017. In the receiving device described in claim 18 and 
the receiving method described in claim 24, when updating 
of the System parameter is indicated, updating of the System 
parameter is requested to the transmission device through 
the digital interface, and then updating of the System param 
eter is indicated through the digital interface, the Stored 
System parameter is updated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018 FIG. 1 is a block diagram for illustrating an 
exemplary Structure of an AV System to which the data 
decoding System of the present invention is applied. 

0019 FIG. 2 is a block diagram for illustrating an 
exemplary structure of the DVD player and decoder shown 
in FIG. 1. 

0020 FIG. 3 is a diagram for describing the recorded 
content of the DVD shown in FIG. 1. 

0021 FIG. 4 is a flow chart for describing the processing 
performed when the decoder shown in FIG. 2 is connected. 
0022 FIG. 5 is a flow chart for describing the processing 
performed when a System parameter is changed in the 
decoder shown in FIG. 2 

0023 FIG. 6 is a flow chart for describing the processing 
performed in the DVD player shown in FIG. 2. 
0024 FIG. 7 is a flow chart for describing the processing 
performed when a System parameter is changed in the DVD 
player shown in FIG. 2. 
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0.025 FIG. 8 is a diagram for describing the structure of 
a packet in the interface shown in FIG. 2. 
0.026 FIG. 9 is a diagram for illustrating the format of a 
command and response in a data block shown in FIG. 8. 
0.027 FIG. 10 is a diagram for describing an audio 
Stream number parameter. 
0028 FIG. 11 is a diagram for describing a highlight 
button number parameter. 
0029 FIG. 12 is a diagram for describing a sub-picture 
Stream number parameter. 
0030 FIG. 13 is a diagram for describing the isochro 
nous communication. 

0.031 FIG. 14 is a diagram for illustrating a list of the 
System parameter. 

0.032 FIG. 15 is a diagram for illustrating the position of 
the DVD packet header when MPEG2-PS is transmitted. 
0.033 FIG. 16 is a diagram for illustrating an exemplary 
structure of a DVD packet header. 
0034 FIG. 17 is a diagram for illustrating an exemplary 
packet identifier for MPEG2-TS transmission. 
0.035 FIG. 18 is a diagram for illustrating an exemplary 
program packet for MPEG2-TS transmission. 
0036 FIG. 19 is a block diagram for illustrating an 
another exemplary structure different from the DVD player 
and decoder shown in FIG. 1. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0037 FIG. 1 is an exemplary structure of an AV system 
which utilizes a data decoding System of the present inven 
tion. In this embodiment, a DVD player 1 is structured so 
that an analog video Signal which reproduces and outputs 
DVD is outputted to and displayed on an analog television 
receiver 2. To the DVD player 1, a plurality of digital 
television receivers (three in this case) 3-1 to 3-3 are 
connected through an AV bus 5. Each of the respective 
digital television receivers 3-1 to 3-3 is provided with 
decoders 4-1 to 4-3 respectively therein, and each decoder 
decodes an encoded video data supplied from the DVD 
player 1 through the AV bus 5. As the AV bus 5, for example, 
a bus specified by IEEE (Institute of Electrical and Elec 
tronics Engineers) 1394 High Performance Serial Bus Stan 
dard is used. 

0.038 FIG. 2 is an exemplary internal structure of the 
DVD player 1 and decoder 4-1. The decoders 4-2 and 4-3 
not shown in the drawing have the same Structure as the 
decoder 4-1. 

0039. The DVD player 1 is provided with a DVD driving 
section 11 and decoder 30 therein. The DVD driving section 
11 drives a DVD 13 with a driver 12, and supplies the 
reproduction output to an ECC circuit 14. The ECC circuit 
14 performs error correction processing of the reproduction 
output data from the DVD 13, thereafter outputs it to a buffer 
15. A System controller 16 extracts a navigation information 
(the detail will be described hereinafter) from the data stored 
in the buffer 15, and the navigation information is fetched by 
a navigation manager 17. 
0040. As shown in FIG. 3 in detail, a video manager 
information (VMGI) is recorded as a navigation data in the 
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DVD 13, and next a VMGM VOBS (video object set for 
VMG menu) is recorded as a presentation data followed by 
a backup data of the VMGI. 
0041) Further next, a video title set information (VTSI) is 
recorded as a navigation data, and a VTSM VOBS (video 
object set for VTS menu) is recorded subsequently. 
0042. The VMGM VOBS is composed of a plurality of 
VOBs (video object), each VOB is composed of a plurality 
of cells, and each cell is composed of a plurality of VOBUS 
(video object unit). 
0.043 Further, each BOBU is composed of NV PCK 
(navigation pack), V PCK (video pack), A PCK (audio 
pack), and SP PCK (Sub-picture pack). Each pack is com 
posed of 2048 bytes. 
0044) Each NV PCK is composed of a PCI (presentation 
control information) and DSI (data search information). 
0.045 Each V PCK is composed of ID.SCR (system 
clock reference) of the pack and additionally a Video data. 
0046) The navigation information fetched by the naviga 
tion manager 17 means the above-mentioned VMGI.VTSI 
and NV PCK. 
0047. An output section 20 comprises a button, and 
Switch or remote commander (not shown in the drawing), 
and outputs signals corresponding to user operation to the 
navigation manager 17. The navigation manager 17 Sets a 
prescribed System parameter corresponding to an output, 
and stores the system parameter (SPRM) in a memory 18. 
0048. A conversion circuit 19 converts the data supplied 
from the navigation manager 17 to the data of IEEE 1394 
format, outputs it to an interface 21, converts the IEEE 1394 
format data Supplied from the interface 21 to a data having 
a format which is possible to be interpreted by the navigation 
manager 17, and outputs it to the navigation manager 17. 
0049. The interface 21 comprises a 1394 asynchronous 
Section 21A for performing interface processing between the 
conversion circuit 19 and AV bus 5 and a 1394 isochronous 
Section 21B for performing interface processing when the 
video data supplied from the buffer 15 is outputted to the AV 
bus 5. 

0050 A decoder 30 has a demultiplexer 31 for separating 
the data supplied from the buffer 15 into audio data, video 
data, and Sub-picture data, and the demultiplexer 31 outputs 
these data to a corresponding audio decoder 32, Video 
decoder 33, and Sub-picture decoder 34. The audio decoder 
32 decodes the output audio data and outputs it to an analog 
television receiver 2 as an analog audio signal. The Video 
decoder 33 decodes the input video data, Superimposes the 
decoded Video data on the Sub-picture Video data decoded by 
the Sub-picture decoder 34, and outputs to the analog tele 
Vision receiver 2 as an analog video signal. 
0051) The decoder 4-1 has an interface 51, a 1394 iso 
chronous section 51B of the interface 51 fetches the video 
data, audio data, Sub-picture data, and navigation informa 
tion data supplied through the AV bus 5, and outputs them 
to a demultiplexer 52. The demultiplexer 52 separates the 
input data into an audio data, Video data, Sub-picture data, 
and NV PCK, and outputs them respectively to an audio 
decoder 53, video decoder 54, and Sub-picture decoder 55 or 
decoder 56. The decoder 56 is provided with a PCI decoder 
and DSI decoder therein, decodes the input PCI of NV PCK 
and DSI respectively, and outputs them to a System control 
er 57. 
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0052. The 1394 asynchronous section 51A of the inter 
face 51 Supplies the control data (command) Supplied from 
through the AV bus 5 to a conversion circuit 60, and 
performs interface processing to output the control data 
(command) supplied from the conversion circuit 60 to the 
AV bus 5. The conversion circuit 60 performs processing to 
convert the Signal, which is outputted from a decoding 
control section 58 when an input section 61 having a switch, 
button, and remote commander (not shown in the drawing) 
is operated by a user, to a data having 1394 format, outputs 
it to the 1394 asynchronous section 51A, converts the data 
format supplied from the 1394 asynchronous section 51A to 
the data format of the system controller 57, and outputs it to 
a decoding control section 58 of the system controller 57. 
The decoding control Section 58 controls decoding proceSS 
ing correspondingly to the navigation data Supplied from the 
decoder 56 or the control data Supplied from the conversion 
circuit 60. A memory 59 stores parameters corresponding to 
user operation therein. 
0053) Next, the operation is described. FIG. 4 is a flow 
chart for describing the processing performed by the decoder 
4-1, for example, when the digital television receiver 3-1 is 
connected to the AV bus 5. First in the step S1, the digital 
television receiver 5-1 generates a request for transmission 
of a system parameter to the DVD player 1. The command 
is converted to a 1394 format command, thereafter subjected 
to interface processing performed by the 1394 asynchronous 
section 51A, and then transmitted to the DVD player 1 
through the AV bus 5. 
0054) In the DVD player 1, the command is fetched by 
the 1394 asynchronous section 21A of the interface 21, and 
supplied to the conversion circuit 19. The conversion circuit 
19 converts the input command to a command which is 
possible to be interpreted by the navigation manager 17, and 
then outputs it to the navigation manager 17. 
0.055 The navigation manager 17 reads a system param 
eter stored in the memory 18 at that time point when 
receiving the command as described hereinafter with refer 
ence to FIG. 5, and outputs it to the conversion circuit 19. 
The conversion circuit 19 converts the input System param 
eter to a 1394 format parameter, and then outputs it to the AV 
bus 5 through the 1394 asynchronous section 21A of the 
interface 21. 

0056. In the decoder 4-1, when the system parameter is 
fetched by the 1394 asynchronous section 51A, the conver 
Sion circuit 60 converts the System parameter to a data which 
is possible to be interpreted by the system controller 57, and 
then output it to decoding control section 58. The decoding 
control section 58 waits until the system parameter is 
received in the Step S2, and the Sequence proceeds to the Step 
S3 when receiving, the decoding control section 58 Supplies 
the received system parameter to the memory 59 for storing. 
Thereafter, the decoding control section 58 controls decod 
ing processing according to the System parameter Stored in 
the memory 59. 
0057 Therefore, the audio stream and sub-picture stream 
of the number specified by the parameter are Selected and 
displayed. The button of the specified number is displayed 
highlighted. Herein, the highlighted display means differ 
ently displaying of a specified key in order to differentiate 
the key from other keys by displaying reversely the opera 
tion key (icon) displayed on the Screen of a digital television 
receiver. 

0.058. In the condition that the digital television receiver 
3-1 is connected to the AV bus 5 already, the same process 
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ing is performed when a user operates the input Section 61 
to input a command for converting the System parameter. In 
detail in this case, as shown in FIG. 5, the input section 61 
is operated, and Setting of the System parameter is inputted, 
then the decoding control Section 58 generates a command 
which requests for generation of the System parameter 
corresponding to this operation in the Step S11, and outputs 
the command to the conversion circuit 60. This command is 
transmitted to the navigation manager 17 of the DVD player 
1 in the same way as described herein above. AS described 
hereinafter, the navigation manager 17 generates a System 
parameter corresponding to the command (step S23 in FIG. 
6), and transmits it to the decoder 4-1 (step S25 in FIG. 6). 
0059) The decoding control section 58 of the decoder 4-1 
receives the System parameter in the Step S12, and then 
stores it in the memory 59. 
0060 Next, the operation of the navigation manager 17 
of the DVD driving section 11 is described with reference to 
the flow chart in FIG. 6. First in the step S21, the navigation 
manager 17 judges whether the navigation manager 17 
receives a command of transmission request for a System 
parameter from the decoder 4-i (i=1, 2, or 3). If the navi 
gation manager 17 judges the command to be received, the 
Sequence proceeds to the Step S25, the navigation manager 
17 reads a system parameter stored in the memory 18, 
supplies it to the conversion circuit 19 to convert it to a 1394 
format data, and then transmits it to the decoder 4-1 through 
the 1394 asynchronous section 21A. As described with 
reference to FIG. 4, the decoding control section 58 of the 
decoder 4-istores the system parameter in the memory 59 
when receiving it (step S3 in FIG. 4). 
0061. On the other hand, in the step S21, if the command 
of transmission request for a System parameter is judged to 
be not received, then the Sequence proceeds to the Step 23, 
and the navigation manager 17 generates a System parameter 
corresponding to the input. The generated System parameter 
is stored in the memory 18 in the step S24. The navigation 
manager 17 further reads the System parameter Stored in the 
memory 18 in the step S25, and transmits it to the decoder 
4-i in the same way as described herein above. AS described 
with reference to FIG. 5, the decoder 4-i receives the system 
parameter and then stores it in the memory 59 (step S13 in 
FIG. 5). 
0062. In the step S22, if the command of generation 
request for a parameter is judged to be not received, then the 
Sequence proceeds to the Step S26, whether the input Section 
20 inputs a generation command for a System parameter is 
judged. If the generation command request for a System 
parameter is judged to be inputted, then the Sequence 
proceeds to the Step S23, the navigation manager 17 gen 
erates a System parameter corresponding to the input, and 
stores it in the memory 18 in the step S24. Further in the step 
S25, the system parameter is read from the memory 18, and 
outputted to the decoders 4-1 to 4-3. 
0063 FIG. 7 shows processing of the decoder 4-i in this 
case. In detail first in the step S31, the decoder 4-i remains 
in waiting until the decoder 4-i receives the System param 
eter, and when receiving the System parameter, the decoder 
4-istores it in the memory 59 in the step S32. 

0064. As described herein above, when the digital tele 
vision receiver 3-i is connected to the AV bus 5, the 
corresponding decoder 4-i requests automatically transmis 
sion of the system parameter from the DVD player 1, and 
stores the system parameter in the memory 59. Further, in a 
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prescribed digital television receiver 3-i, change of a System 
parameter is indicated, the DVD player 1 generates a System 
parameter corresponding to the indication, the System 
parameter is not only stored in the memory 18 but also 
transmitted to the decoders 4-i of all the digital television 
receivers 3-i connected to the AV bus 5 and stored therein. 
In the case that change of a System parameter was indicated 
in the DVD player 1 and the System parameter was changed 
in response to the indication, the changed System parameter 
is transmitted to the decoders 4-i of all the digital television 
receivers 3-i connected to the AV bus 5. As described herein 
above, the DVD player 1 and the decoders 4-i of the 
respective digital television receivers 3-i hold always the 
Same System parameter. 
0065. A system parameter is stored in the decoders 4-1 to 
4-3 of the digital television receivers 3-1 to 3-3 as described 
herein above, and in the DVD driving section 11, the format 
of a Video data, audio data, Sub-picture data, and navigation 
data outputted from the buffer 15 is converted by the 1394 
isochronous Section 21B, then these data are Supplied to the 
decoders 4-1 to 4-3 of the digital television receivers 3-1 to 
3-3. 

0066. The 1394 isochronous sections 51B of the respec 
tive decoders 4-1 to 4-3 converts the format of the input data, 
and outputs them to the demultiplexer 52. The demultiplexer 
52 Separates the input data into the audio data, Video data, 
and Sub-picture data respectively, and outputs them to the 
audio decoder 53, video decoder 54, or sub-picture decoder 
55 respectively. The audio decoder 53 decodes the input 
audio data, and outputs it to a built-in speaker (not shown in 
the drawing). The video decoder 54 decodes the input video 
data. The sub-picture decoder 55 decodes the input Sub 
picture data. Outputs from the video decoder 54 and Sub 
picture decoder 55 are Superimposed, subjected to D/A 
conversion by a D/A conversion circuit not shown in the 
drawing, and outputted to and displayed on the correspond 
ing display Section Such as a CRT. 
0067. The decoding control section 58 controls decoding 
processing of the audio decoder 53, video decoder 54, and 
Sub-picture decoder 55 correspondingly to the System 
parameter stored in the memory 59. 
0068 The decoding control section 58, in the case that, 
for example, a program title is required to be displayed, 
generates the corresponding OSD data, outputs it to liquid 
crystal display Section not shown in the drawing for dis 
playing. 
0069. As described herein above, the same reproduced 
image is seen always on the digital television receivers 3-1 
to 3-3. 

0070 The data outputted from the buffer 15 is separated 
into audio data, Video data, and Sub-picture data by the 
demultiplexer 31 in the decoder 30 of the DVD player 1, and 
the audio decoder 32, video decoder 33, and Sub-picture 
decoder 34 decode these corresponding data. The audio data 
decoded by the audio decoder 32 is subjected to D/A 
conversion by a D/A converter not shown in the drawing, 
and outputted to a speaker (not shown in the drawing) of the 
analog television receiver 2. Further the Video data decoded 
by the video decoder 33 and sub-picture video data decoded 
by the Sub-picture decoder 34 are Superimposed, the Super 
imposed data is Subjected to D/A conversion, and outputted 
to the analog television receiver 2 for displaying. 
0071. The system controller 16 controls decoding pro 
cessing performed by the decoder 30 correspondingly to the 
System parameter Stored in the memory 18. 
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0072 FIG. 8 shows the structure of the command gen 
erated in the 1394 asynchronous sections 21A and 51A and 
response packet. AS shown in the drawing, the packet is 
composed of a packet header and data block. In a packet 
header, a destination ID for identifying an addressee, ti 
(transaction label) for representing processing label, rt (retry 
code) for representing retry reproduction, tcode (transaction 
code) for representing processing code, and pri (priority) are 
disposed in the order. Further, in the next place, Source ID 
for representing an addressee is recorded, and then destina 
tion offset for representing lower order 48 bits of the 
address of the addressee is recorded. 

0073. Further subsequently a data length for represent 
ing data length is disposed, followed by an extended teode 
for representing other processing codes, and finally a head 
er CRC which is an error detection code in the header is 
disposed. 
0074) A data block is composed of CTS, CT/RC, HA, 
OPC, OPR, and data CRC which is an error detection code 
in the data. CTS to OPR are specified as shown in FIG. 9. 
In detail, in the case of transmission of a command as shown 
in FIG. 9(A), 0 is loaded in the CTS, and a code for 
representing type of request is loaded in the CT/RC. Further 
in the HA, an addressee in the apparatus, for example, an ID 
of the navigation manager 17 in the DVD driving section 11 
or the decoding control section 58 in the decoder 4-1 is 
loaded. A command to be transmitted is loaded in the OPC 
and parameters are loaded in OPRS. In the case of the present 
invention, an updating request command (a command for 
indicating updating) is loaded in OPC, and System parameter 
information is loaded in OPRS. 

0075 For transmission of a response, as shown in FIG. 
9(B), 0 is loaded in the CTS, and a code for representing type 
of the response is loaded in the CT/RC. In the HA an ID of 
addresser in the apparatus is loaded, and in the OPC a code 
of the processed command is loaded. Parameters are loaded 
in OPRS. 

0.076 FIG. 10 to FIG. 12 shows formats of the system 
parameters. FIG. 10 is an exemplary arrangement of the 
parameter for Specifying an audio Stream number. AS shown 
in the drawing, an audio Stream number is loaded in the low 
order 4 bits out of 1 byte data from the bit b15 to b0. 
0077. As shown in FIG. 11, for specifying a highlight 
button number, the highlight button number is loaded in the 
high order 6 bits from the bit b15 to bit b10 out of 1 byte 
data. 

0078 For specifying a sub-picture stream number, as 
shown in FIG. 12, a flag for representing whether the 
sub-picture is displayed is loaded in the bit b6, and the 
sub-picture stream number is loaded in the bits b5 to b0. The 
bit group from b15 to b8 and the bit group from b7 to b0 of 
the system parameter shown in FIGS. 10, 11, and 12 are 
respectively stored in the parameter-2 area and in the param 
eter-1 area of the OPR shown in FIG. 9. 

007.9 The 1394 involves isochronous communication 
and asynchronous communication, and the former involves 
communication of data and the latter involves communica 
tion of commands and responses. FIG. 13 shows schemati 
cally isochronous communication in the 1394. AS shown in 
the drawing, in the isochronous communication, one AV 
apparatus out of the AV apparatus connected to the bus is 
used as a route, and the route transmits a cycle Start packet 
at the first timing having a cycle of 125 uS. The respective 
AV apparatus which are involved in isochronous communi 
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cation are assigned to Specific time Zones in each cycle, and 
transmit data Such as isochronous Ch1 or isochronous Ch2 
in the time Zone (at timing) assigned to the respective AV 
apparatus. AS described herein above, communication is 
carried out with a certain time interval. 

0080. On the other hand, asynchronous communication is 
carried out in the time Zone while isochronous communica 
tion is not on the way, and the period of asynchronous 
communication is not always constant. 
0081. To avoid such inconvenience, the above-mentioned 
System parameter may be transmitted by way of isochronous 
communication because data are transmitted consistently 
every 125 uS in isochronous communication. In the case of 
isochronous communication, though transmission of a SyS 
tem parameter can not be assured because an acknowledge 
is not returned, the certainty of transmission increases due to 
the periodical transmission with a certain time interval. 
0082 FIG. 14 shows a list of system parameters to be 
transmitted. These parameters are stored in the SPRM 
memory 18 shown in FIG. 2, and each system parameter is 
represented by 16 bit integer (binary) without code. M LCD 
(menu description language code) is set in SPRM (0). ASTN 
(audio stream number) is set in SPRM (1). SPSTN (sub 
picture stream number) is set in SPRM (2). AGLN (angle 
number) is set in SPRM (3). TTN (title number) is set in 
SPRM (4). VTS TTN (VTS title number) is set in SPRM 
(5). TT PGCN (title PGC number) is set in SPRM (6). 
0083) PTTN (part of title number) is set in SPRM (7). 
HL, BTNN (highlighted button number) is set in SPRM (8). 
NRTMR (navigation timer) is set in SPRM (9). TT PGCN 
for NV TMR is set in SPRM (10). PAMXMD (player 
audio mixing mode) is set in SPRM (11). CTY CD (country 
code) is set in SPRM (12). PTL LVL (parental level) is set 
in SPRM (13). PCFG (player configuration for video) is set 
in SPRM (14). 
0084) P CFG for audio is set in SPRM (15). INI LCD 
(initial language code) is set in SPRM (16). INI LCD EXT 
(initial language code extension) is set in SPRM (17). 
INI LCD for SPST is set in SPRM (18). INI LCD EXT for 
SPST is set in SPRM (19). SPRM (21) and SPRM (22) are 
spare areas. SPRM (23) is a spare area for extended play 
back mode. The list of these System parameters is described 
in DVD Specifications for Read-only Disc (August 1996), it 
should be referred for details. 

0085 FIG. 15 shows the position of the DVD packet 
header when MPEG-PS (program stream) is transmitted. In 
the case of MPEG-PS transmission, the size of a pack data 
is as relatively large as 2048 bytes (kB), and a pack data is 
divided into 8 and each divided pack data is referred to as a 
Source packet. The size of each Source packet is 256 bytes. 
Each Source packet is given a Source packet header of 4 
bytes. A time Stamp is Stored in the /s Source packet, and % 
and following Source packets are used as a data area. 

0.086 A padding data of 28 bytes is given to each source 
packet and the Size of each Source packet is increased to 288 
bytes so that the transmission size is exactly divisible by 4 
byte unit, because IEEE 1394 involves data in 4 byte unit. 
In this case, the padding area is used for data transmission 
of DVD So that the padding area where padding data are 
recorded is used effectively. In detail, the above-mentioned 
padding area is transferred to the place next to the Source 
packet header (4 bytes) which Stores the time Stamp, and 
used as a DVD packet header. 
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0087 Next, a source packet of 288 bytes is divided into 
8 data blocks of 36 bytes each. CIP header and isochronous 
header are given to a prescribed number of data blockS. AS 
described herein above with reference to FIG. 13, in the first 
timing with a cycle of 125 us, a cycle Start packet is 
transmitted, and Subsequently the above-mentioned data 
block is transmitted. Each AV apparatus for isochronous 
communication is allocated with a specified time Zone in 
each cycle, and transmits the System parameter Such as 
isochronous Ch1 or isochronous Ch2 within the allocated 
time Zone (timing). AS described herein above, communi 
cation is carried out with a certain time interval in isochro 
nous communication, and the System parameter is transmit 
ted periodically to each AV apparatus. 

0088 As shown in FIG. 15, because a MPEG-PS packet 
of 2048 bytes is divided into 8 source packets and each 
Source packet is given a DVD packet header, one pack 
contains 8 DVD packet header. Each Source packet can be 
specified with DBC (data block counter) of CIP (common 
isochronous packet) header, therefore 8 types of DVD 
packet headers can be identified. Thus the data quantity in 
the DVD packet header area per one pack is 224 bytes (=28 
bytesx8). 
0089 FIG. 16 is an exemplary fixed allocation of the 
above-mentioned DVD packet header for the system param 
eter. The first 16 bytes are a packet header of the data packet 
transmitted in isochronous communication, and the packet 
header is composed of a data length for represents data 
length, a Tag for representing format type of the data 
transmitted in the packet, a Channel for representing the 
channel number (any one of the numbers from 0 to 63) of the 
packet, a ticode for representing processing code, and a 
Synchronizing code Sy Specified by each application. The 
header CRC (Header CRC) is an error detection code of the 
packet header. 
0090 Next to the packet header, a CIP header is disposed. 
The CIP header is composed of a transmission node number 
SID, a data block size in quadlets DBS, a fraction number of 
the data in quadlets FN, a number of quadlets added So that 
the length of a Source packet obtained by dividing the data 
is adjusted to a prescribed fixed length (1 quadlet is 4 bytes) 
QPC (quadlet padding count), a flag of the header of the 
Source packet SPH (Source packet header), a counter for 
detecting the defect of the packet DBC, a Signal format 
FMT, and a format dependent field FDF. The RSV is a spare 
aca. 

0.091 The head data block number (0 to 63) out of data 
blocks included in the isochronous packet is Set in the 
counter DBC. In the example of this case, 0 is set in the DBC 
of the CIP header of the first isochronous packet, and 4 is set 
in the DBC of the CIP header of the next isochronous packet. 
In the DBC of the CPI header of the following isochronous 
packet, 8 is set. Information for identifying between MPEG 
PS (program stream) and MPEG-TS (transport stream) is set 
in the FDF. 

0092. The data block next to the CIP header is composed 
of a source packet header of 4 bytes, a DVD packet header 
of 28 bytes, and a real time data. The real time data is a data 
to be transmitted by nature, the data quantity varies depen 
dently on FN value which represents the number of division 
of the data, and ranges from 4 bytes to 256 bytes. 
0093. There are 24 types of system parameters as shown 
in FIG. 14. Herein n-th system parameter is referred to as 
SPRM (n) (n is selected from 0 to 23). For example, SPRM 
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(0) to SPRM (13) are allocated to the /8 DVD packet header, 
and SPRM (14) to SPRM (23) are allocated to the 2/8 DVD 
packet header out of the 8 DVD packet headers in one pack. 
AS described in the case of the above-mentioned Source 
packet header, the ys and following DVD packet header may 
be used as the data area. 

0094 FIG. 17 shows an exemplary extension of a packet 
identifier for MPEG-TS transmission. In detail, SPRM 
packet (SPRM PKT) is provided additionally as a type of 
DVD packet, and this packet corresponds to 004b (hexa 
decimal digit). 
0.095 FIG. 18 shows an exemplary structure of a pro 
gram packet for SPRM transmission when MPEG-TS is 
transmitted. In detail, Subsequently to a TS packet header 
area of 4 bytes, a data area of 184 bytes are formed. The first 
48 bytes in the data area is a System parameter area, and the 
residual 132 bytes is used as padding byte (dummy data) So 
that the packet length is adjusted to 188 bytes. 
0096. These packets are transmitted periodically between 
the DVD player 1 and the digital television receivers 3-1 to 
3-3 by way of the same processing basically as described 
herein above with reference to flow charts in FIG. 4 to FIG. 
7. However in this case, because communication is per 
formed by way of isochronous communication, as shown in 
FIG. 19, the conversion circuit 19 converts a system param 
eter Supplied from the navigation manager 17 to the data of 
isochronous communication format of the IEEE 1394, out 
puts it to the 1394 isochronous section 21B of the interface 
21, and also converts IEEE 1394 format data supplied from 
the interface 21 to the data of the format which is possible 
to be interpreted by the navigation manager 17, and outputs 
it to the navigation manager 17. The 1394 isochronous 
section 21B of the interface 21 performs interface process 
ing required for the case that the System parameter is 
communicated between the conversion circuit 19 and the AV 
bus. 

0097. For transmitting MPEG2-PS, the demultiplexer 52 
fetches the DVD packet header of the packet (FIG. 15) 
supplied from the 1394 isochronous section 51B, and Sup 
plies it to the conversion circuit 60. Further for transmitting 
MPEG2-TS, the demultiplexer 52 fetches the 48 byte data 
(System parameter) Subsequent to the TS header of the 
program packet (FIG. 18) supplied from the 1394 isochro 
nous Section 51B, and Supplies it to the conversion circuit 
60. 

0098. The conversion circuit 60 converts the data format 
supplied from the 1394 isochronous section 51B to the data 
format of the system controller 57, and outputs it to the 
decoding control section 58 of the system controller 57. The 
following processing is the same as that performed in the 
case described herein above with reference to FIG. 2, and 
detailed descriptions are omitted. 
0099 When the input section 61 is operated, the conver 
Sion circuit 60 converts the signal (System parameter) out 
putted from the decoding control section 58 to the data 
compliant to the IEEE 1394 format, and then outputs it to the 
1394 isochronous section 51B. The 1394 isochronous sec 
tion 51B transmits the system parameter supplied from the 
conversion circuit 60 to the DVD player 1 through the AV 
bus 5 by way of MPEG2-PS or MPEG2-TS. 
0100 AS described hereinbefore, the system parameter 
can be transmitted periodically between apparatus by way of 
isochronous communication. When, the System parameter 
can be transmitted to a plurality of apparatus Simultaneously. 
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Thereby the System parameter can be transmitted consis 
tently to each apparatus even when the AV bus is busy. 
Further the System parameter can be transmitted automati 
cally to apparatus connected additionally by way of broad 
cast. When transmission error happens to occur, the error is 
corrected automatically because the same data is transmitted 
repeatedly afterward. 
0101. In the above-mentioned embodiment, the IEEE 
1394 is used, however other digital interface may be used. 
The AV apparatus having a built-in decoder may be an 
apparatus other than the digital television receiver. 
0102) As described hereinbefore, according to the data 
decoding System described in claim 1 and the data decoding 
method described in claim 3, when updating of a System 
parameter is indicated by the Second device, the first device 
indicates updating of the System parameter to the respective 
Second devices through the digital interface, thereby the 
System parameter can be properly changed in the Second 
devices even if the first device and Second devices are 
located apart. 
0103). According to the transmission device described in 
claim 4 and the transmission method described in claim 11, 
when one decoder indicates updating of a System parameter, 
updating of the System parameter is indicated to the respec 
tive decoders through the digital interface, thereby the 
System parameter can be changed properly from an arbitrary 
decoder out of a plurality of decoderS. 
0104. According to the receiving device described claim 
18 and the receiving method described in claim 24, when 
updating of a System parameter is indicated, updating of the 
System parameter is requested to the transmission device 
through the digital interface, and updating of a System 
parameter is indicated from the transmission device through 
the digital interface, then the Stored System parameter is 
updated, thereby the System parameter can be changed 
properly in that or another receiving device. 

What is claimed is: 
1. A data decoding System comprising: 
a first device for transmitting encoded data through a 

digital interface, and 
a plurality of Second devices for receiving and decoding 

the data transmitted through said digital interface, Said 
first device indicating updating of a System parameter 
to Said respective Second devices when updating of Said 
parameter is requested from one of Said Second devices. 

2. The data decoding System as claimed in claim 1, 
wherein Said first device and Second devices are provided 
with a memory means respectively. 

3. A data decoding method of a data decoding System 
comprising: 

the first device for transmitting encoded data through a 
digital interface, and 

a plurality of the Second devices for receiving and decod 
ing the data transmitted through said digital interface, 
wherein Said first device indicates updating of a System 
parameter to Said respective Second devices when 
updating of Said parameter is requested from one of 
Said Second devices. 

4. A transmission device for transmitting encoded data to 
a plurality of decoders through a digital interface, wherein, 
when updating of a System parameter is requested from one 
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of Said decoders, updating of Said System parameter is 
indicated to Said respective decoders through Said digital 
interface. 

5. The transmission device as claimed in claim 4, wherein 
Said interface is an interface in accordance with the IEEE 
1349 format. 

6. The transmission device as claimed in claim 5, wherein 
updating of Said System parameter is indicated using asyn 
chronous communication of Said IEEE 1394. 

7. The transmission device as claimed in claim 5, wherein 
updating of Said System parameter is indicated using isoch 
ronous communication of said IEEE 1394. 

8. The transmission device as claimed in claim 7, wherein 
data for indicating updating of Said System parameter, when 
the data are transmitted by way of a MPEG2 format program 
Stream using isochronous communication of Said IEEE 
1394, are Stored in an area Subsequent to the Source packet 
header added to Source packets which are formed by divid 
ing said MPEG2 format program stream data into 8 frac 
tions. 

9. The transmission device as claimed in claim 8, wherein 
Said area is Secured fixedly. 

10. The transmission device as claimed in claim 7, 
wherein data for indicating updating of Said System param 
eter, when the data are transmitted by way of a MPEG2 
format transport Stream using isochronous communication 
of said IEEE 1394, extends a packet identifier for indicating 
the data which indicates updating of Said System parameter 
to the user area of packet identifier of said MPEG2 format 
transport Stream data. 

11. A transmission method for transmitting encoded data 
to a plurality of decoder through a digital interface, wherein, 
when updating of a System parameter is requested from one 
of Said decoders, updating of Said System parameter is 
indicated to Said respective decoders through Said digital 
interface. 

12. The transmission method as claimed in claim 11, 
wherein Said interface is an interface in accordance with the 
IEEE 1349 format. 

13. The transmission method as claimed in claim 12, 
wherein updating of Said System parameter is indicated 
using asynchronous communication of said IEEE 1394. 

14. The transmission method as claimed in claim 12, 
wherein updating of Said System parameter is indicated 
using isochronous communication of said IEEE 1394. 

15. The transmission method as claimed in claim 14, 
wherein data for indicating updating of Said System param 
eter, when the data are transmitted by way of a MPEG2 
format program Stream using isochronous communication of 
said IEEE 1394, are stored in an area Subsequent to the 
Source packet header added to Source packets which are 
formed by dividing said MPEG2 format program stream 
data into 8 fractions. 

16. The transmission method as claimed in claim 15, 
wherein Said area is Secured fixedly. 

17. The transmission method as claimed in claim 14, 
wherein data for indicating updating of Said System param 
eter, when the data are transmitted by way of a MPEG2 
format transport Stream using isochronous communication 
of said IEEE 1394, extends a packet identifier for indicating 
the data which indicates updating of Said System parameter 
to the user area of packet identifier of said MPEG2 format 
transport Stream data. 
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18. A receiving device of a data decoding System for 
receiving and decoding encoded data transmitted through a 
digital interface, comprising: 

a memory for Storing System parameters, 

request means for requesting updating of a System param 
eter to the transmission device Side through Said digital 
interface when updating of a System parameter is 
indicated, and 

updating means for updating Said Stored System parameter 
when updating of Said System parameter is indicated 
from Said transmission device through Said digital 
interface. 

19. The receiving device as claimed in claim 18, wherein 
Said digital interface is an interface in accordance with the 
IEEE 1394 format. 

20. The receiving device as claimed in claim 19, wherein 
Said System parameter is transmitted using asynchronous 
communication of Said IEEE 1394. 

21. The receiving device as claimed in claim 19, wherein 
Said System parameter is transmitted using isochronous 
communication of Said IEEE 1394. 

22. The receiving device as claimed in claim 19, wherein 
Said data are data reproduced from a digital versatile disk. 

23. The receiving device as claimed in claim 22, wherein 
Said System parameter is at least any one of audio Stream 
number, Sub-picture Stream number, and highlight button 
number. 

24. A receiving method of a data decoding System for 
receiving and decoding the encoded data transmitted 
through a digital interface, including; 

a storing Step for Storing System parameters, 

a request Step for requesting updating of a System param 
eter to the transmission device Side through Said digital 
interface when updating of a System parameter is 
indicated, and 

an updating Step for updating Said Stored System param 
eter when updating of Said System parameter is indi 
cated from Said transmission device through Said digital 
interface. 

25. The receiving method as claimed in claim 24, wherein 
Said digital interface is an interface in accordance with the 
IEEE 1394 format. 

26. The receiving method as claimed in claim 25, wherein 
Said System parameter is transmitted using asynchronous 
communication of Said IEEE 1394. 

27. The receiving method as claimed in claim 25, wherein 
Said System parameter is transmitted using isochronous 
communication of Said IEEE 1394. 

28. The receiving method as claimed in claim 25, wherein 
Said data are data reproduced from a digital versatile disk. 

29. The receiving method as claimed in claim 28, wherein 
Said System parameter is at least any one of audio Stream 
number, Sub-picture Stream number, and highlight button 
number. 


