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(57) ABSTRACT 

The reception device in tWo-Way digital broadcasting systern 
sends a transmission request for an object via a control 
channel of a network to a server device that stores a plurality 
of objects. This plurality of objects includes at least one 
object that contains data and at least one object that contains 
a control instruction for a synchronous transrnission request 
requesting the transmission of data that is presently required 
or an asynchronous transrnission request requesting the 
transmission of data that Will probably be necessary in the 
future. The reception device receives the requested object 
via the data channel of the network. On receiving an object 
that includes a control instruction for a synchronous trans 
mission request or an asynchronous transrnission request 
from the server device, the reception device decodes the 
control instruction in the received object and judges Whether 
a synchronous transrnission request or an asynchronous 
transrnission request is to be issued. When a synchronous 
transrnission request is issued, the reception device does not 
decode another instruction until the requested object arrives. 
On the other hand, When an asynchronous transrnission 
request is issued, the reception device does not Wait for the 
requested object to arrive before decoding another instruc 
tion. 
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Fig. 7 
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Fig. 8 
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Fig. 12 
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DATA TRANSMISSION/RECEPTION APPARATUS 
FOR USE IN A TWO-WAY DIGITAL 

BROADCASTING SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a tWo-Way digital 
broadcasting system composed of a server apparatus that 
stores data and a data reception terminal apparatus that 
requests data transmission and performs data reproduction, 
Where the apparatuses are connected by a netWork. 

[0003] 2. Description the Prior Art 

[0004] FIG. 1 is a representation of a conventional tWo 
Way digital broadcasting system. As shoWn in FIG. 1, a 
conventional tWo-Way digital broadcasting system is com 
posed of a server apparatus A that stores objects that are 
made up of data, such as video data and audio data, and 
control instructions, a plurality of data reception terminals B 
Which request the transmission of objects from the server 
apparatus A and receive such transmission, and a netWork C 
that connects the server apparatus A to the data reception 
terminals B. Here, it is normal for the server apparatusA and 
each data reception terminal B to be connected by one data 
channel for transmitting a single data stream on the netWork 
C and one control channel for transmitting control informa 
tion on the netWork C. 

[0005] The folloWing is a simpli?ed explanation of the 
operation of the conventional tWo-Way digital broadcasting 
system described above. First, a transmission request for an 
object is sent from a data reception terminal B to the server 
apparatusAvia the control channel of the netWork C. In this 
speci?cation, an “object” refers to a collection of data in 
order to ful?ll a speci?c function or purpose, and has a Wide 
de?nition that includes control instructions as one type of 
data. On receiving the transmission request, the server A 
searches for the requested object, and on ?nding it sends the 
corresponding data to the data terminal apparatus B via a 
data channel of the netWork C. This operation is repeated 
Whenever neW data is requested by the data reception 
terminal B. These object transmission requests for objects 
are issued by a data reception terminal B in accordance With 
indications from the user and control instructions included in 
received objects. 

[0006] In the conventional tWo-Way digital broadcasting 
system described above, the object Whose transmission is 
requested is an object Which is required immediately, so that 
the data reception terminal is unable to commence the 
folloWing process from the time the transmission request is 
issued until the time the requested object is received. When 
the data reception terminal requests the transmission of neW 
data, time is needed for the server A to search for the 
requested object before transmission, so that there are many 
cases Where the data reception terminal has to Wait a 
considerable amount of time before the neW data arrives, 
Which can be frustrating for users. 

[0007] Depending on the content of the received data, 
there are cases Where the data Which Will be requested next 
can be predicted With a high probability. Accordingly, to 
eliminate the Waiting time required for the next data to 
arrive, it Would be possible for the data reception terminal to 
issue a transmission request beforehand for the predicted 
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next set of data and then receive the data, enabling the data 
reception terminal to display the received data instantly 
Where required. 

[0008] HoWever, in a tWo-Way digital broadcasting sys 
tem, it is normal for a server apparatus to transmit data to a 
data reception terminal on a data channel Which is a single 
stream, so that if the preloading of a next set of data is 
performed unrestrictedly, there is the risk of interrupting the 
transmission of the data Which is currently necessary. There 
are also problems such as that data Will still be preloaded 
even When it becomes clear after requesting the transmission 
of the data that the data is no longer necessary. 

[0009] Since data is transmitted on a data channel that is 
a single stream, conventional systems have had a problem 
that When data, such as video data or audio data, Whose 
transmission requires a signi?cant amount of time is pres 
ently being transmitted and a transmission request is given 
for a next set of data, this data Will not be transmitted until 
the transmission of the present data is completed, so that the 
data reception terminal Will not be able to obtain the next 
data quickly in spite of the need to do so. 

[0010] When it is knoWn beforehand that a given object 
needs to be transmitted together With another object, it is 
conventional for the tWo objects to be combined into a large 
object Which is then stored in the server and transmitted on 
request, or alternatively for a separate transmission request 
to be issued and executed for each of the tWo objects. With 
the former method, there is the problem that When the other 
object for a given object itself needs to transmitted together 
With yet another object, it becomes necessary to further 
combine this object and store the resulting ?le in the server. 
This leads to Wasteful use of the storage capacity of the 
server and makes the management necessary When amend 
ing and adding objects extremely complex. On the other 
hand, With the latter method, While the storage capacity is 
not put to Waste, it becomes necessary to execute tWo 
transmission requests, Which increases the time taken by the 
transmission of objects. 

SUMMARY OF THE INVENTION 

[0011] The present invention Was conceived in vieW of the 
stated problems, and has an object of reducing the time taken 
by data reception in response to an object transmission 
request in a tWo-Way digital broadcasting system and of 
appropriately managing transmission requests and the 
present reception status. 

[0012] The stated object can be achieved by performing 
the procedure described beloW in a system With the folloW 
ing construction. A server apparatus stores a plurality of 
objects including at least one object that contains data and 
one object that contains a synchronous transmission request 
for issuing a transmission request for an object that is 
presently required and an asynchronous transmission 
request for issuing a transmission request for an object that 
has a high probability of becoming necessary in the future. 
The server apparatus is sent a transmission request for an 
object via a control channel of a netWork and sends the 
requested object via the data channel of the netWork. 

[0013] In the procedure of the present invention, an object 
including control instructions that can be a synchronous 
transmission request or an asynchronous transmission 
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request is received from the server apparatus. A control 
instruction in the received object is decoded, and it is judged 
Whether a synchronous transmission request or an asynchro 
nous transmission request is to be executed. When a syn 
chronous transmission request is to be executed, a transmis 
sion request for an object is issued and decoding of a next 
instruction is not performed until the requested object has 
been received. On the other hand, When an asynchronous 
transmission request is to be executed, a transmission 
request for an object is issued and decoding of a next 
instruction is performed regardless of Whether the request 
object has been received or not. 

[0014] By performing the procedure described above, 
objects Which are presently required Will de?nitely be 
received and processed, While objects With a high probabil 
ity of being required in the future Will also be obtained in 
advance, so that When such objects become necessary in the 
future, the system Will be able to instantly process the 
objects. Here, there is the additional effect of the asynchro 
nous transmission requests not interrupting the other pro 
cesses. 

[0015] It is desirable for the procedure to be performed as 
described beloW When an object in the plurality of objects 
includes at least one of video data and audio data. 

[0016] First, it is judged Whether an object received by the 
object receiving unit includes video data/audio data or other 
data, With video data being outputted to a video/audio 
reproduction unit and other data being outputted to a data 
storage unit. 

[0017] By handling video/audio data and other data in this 
Way, the different control methods for transmission requests 
can be used depending on Whether video/audio data Whose 
reception time is considerable is being received, on Whether 
an object that contains video/audio data is to be transmitted 
or on Whether an object that contains other data is to be 
transmitted. By doing so, more ?exible transmission 
requests can be used, resulting in a more ?exible reproduc 
tion process for objects. 

[0018] In more detail, When a control instruction or a user 
indication is decoded and a synchronous transmission 
request is to be executed While video data or audio data is 
being outputted, a transmission termination request for the 
present object is ?rst transmitted to the server apparatus. 

[0019] With the above operation, When the data channel of 
the netWork is busy due to the transfer of video data or audio 
data, the transmission of the object that includes this video 
data or audio data is terminated, so that the reception of the 
object indicated by the synchronous transmission request 
Which is presently required can be quickly performed, 
reducing the time taken by the processing as a Whole. 

[0020] When a control instruction or a user indication is 
decoded and an asynchronous transmission request is to be 
executed While video data or audio data is being outputted, 
the asynchronous transmission request is not performed. 

[0021] By doing so, the reception of the video/audio data 
that is presently being reproduced is given priority and 
continued, While the asynchronous transmission request for 
the object that is likely to be needed in the future is not 
executed, thereby avoiding any interruptions to the repro 
duction of the video/audio data Which Would frustrate the 
user. 
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[0022] When an asynchronous transmission request has 
been issued for an object but the requested object has not yet 
arrived and, on decoding a user indication or a control 
instruction, a transmission request should be issued for an 
object including at least one of video data and audio data, a 
transmission termination request is ?rst issued for the 
requested object of the asynchronous transmission request. 

[0023] By doing so, the transmission of the object of the 
asynchronous transmission request Which is not presently 
required is canceled and the object containing the video data 
or audio data that is presently required is received instead, 
meaning that the transmission of presently required objects 
is not interrupted by the transmission of objects Which are 
not presently required. 

[0024] When a ?rst asynchronous transmission request 
has been issued for an object but the requested object has not 
yet arrived and, on decoding one of a user indication and a 
control instruction, a second asynchronous transmission 
request should be issued, a transmission termination request 
is ?rst issued to the server apparatus for the requested object 
of the ?rst asynchronous transmission request. 

[0025] By doing so, the reception of an object that is likely 
to be needed in the future due to a latest asynchronous 
transmission request is not delayed by the transmission of an 
object requested by a preceding asynchronous transmission 
request. 

[0026] When an asynchronous transmission request for an 
object has been issued to the server apparatus but a requested 
object has not yet arrived and, on decoding one of a user 
indication and a control instruction, a transmission request 
should be issued for an object that includes at least one of 
video data and audio data, the transmission request is not 
issued to the server apparatus until the requested object of 
the asynchronous transmission request has arrived. 

[0027] By doing so, the object of the asynchronous trans 
mission request can be received before the data channel 
becomes busy With the transfer of the video data or audio 
data Whose reception time is very long. 

[0028] It is also possible for objects to be received via the 
control channel of the netWork, so that When video data or 
audio data is being outputted and a transmission request for 
an object is issued, the object requested by the transmission 
request can be received via the control channel of the 
netWork. 

[0029] By doing so, When the data channel is busy With the 
transfer of the video data or audio data, objects can be 
received via the control channel of the netWork. 

[0030] The stated object of the present invention can be 
achieved by a server apparatus connected via a netWork to 
a data reception terminal. This server apparatus stores a 
plurality of objects and When the server apparatus is trans 
mitting video data and audio data to the data reception 
terminal apparatus and the data reception terminal apparatus 
gives issues a transmission request for an object, the server 
apparatus sends the object requested by the transmission 
request to the data reception terminal apparatus via the 
control channel of the netWork. 

[0031] By doing so, When the data channel is busy With the 
transmission of video data or audio data to the data reception 
terminal apparatus, an object requested by a transmission 
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request can be transmitted to the data reception terminal 
apparatus using the control channel. 

[0032] The server apparatus of the present apparatus is 
also such that an object that includes list information shoW 
ing other objects that are to be simultaneously transmitted 
With the object can also be stored in the server apparatus. 
When there is a transmission request for an object that 
includes list information, the server apparatus searches for 
the other objects given in the list information and also 
transmits these objects to the data reception terminal appa 
ratus. 

[0033] By doing so, there is no need to combine objects 
that are simultaneously necessary into large ?les, and a same 
?le can be indicated in the list information of multiple 
objects, so that improvements are made in the ef?ciency of 
the use of the data storage unit of the server apparatus. There 
is also no need to use a plurality of transmission requests for 
a plurality of objects, increasing the speed at Which the 
requested objects can be transmitted. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] These and other objects, advantages and features of 
the invention Will become apparent from the folloWing 
description thereof taken in conjunction With the accompa 
nying draWings Which illustrate a speci?c embodiment of 
the invention. In the draWings: 

[0035] FIG. 1 shoWs the overall construction of a con 
ventional tWo-Way digital broadcasting system; 

[0036] FIG. 2 shoWs the hardWare construction of the 
server apparatus of an embodiment of the present invention; 

[0037] FIG. 3 shoWs the hardWare construction of the data 
reception terminal in the present embodiment; 

[0038] FIG. 4 shoWs the overall construction of the tWo 
Way digital broadcasting system of the present embodiment; 

[0039] FIG. 5 shoWs the hierarchical structure used for 
recording data in the object storage unit; 

[0040] 
object; 
[0041] FIG. 7 shoWs an eXample of the data construction 
of an object; 

FIG. 6 shoWs an eXample of the data content of an 

[0042] FIG. 8 shoWs eXamples of the instruction state 
ments in a transmission request; 

[0043] FIG. 9 shoWs an eXample screen that is displayed 
by the display apparatus based on a page object; 

[0044] FIG. 10 shoWs the data construction of the page 
object shoWn in FIG. 9 and its relationship With the pages 
Whose transmission can be requested from this page object; 

[0045] FIG. 11 shoWs the relationship betWeen the page 
object shoWn in FIG. 9 and the page object screens that can 
be requested; 

[0046] FIG. 12 is a ?oWchart shoWing the operation of the 
transmission request processing in a data reception terminal; 

[0047] FIG. 13 is a ?oWchart shoWing the operation of the 
server apparatus after receiving a transmission request; 

[0048] FIG. 14 is a ?oWchart shoWing the operation of the 
data reception apparatus after receiving a compound object; 
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[0049] FIG. 15 shoWs the attribute information data of a 
compound object and an attached object; 

[0050] FIG. 16 shoWs an eXample of the storage arrange 
ment of the data storage unit; and 

[0051] FIG. 17 is a representation of an eXample of the 
changes in the display screen of the data reception terminal 
2 from the starting screen until an image display screen that 
reproduces a movie selected in accordance With user opera 
tions. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0052] The folloWing is a description of an embodiment of 
the present invention, With reference to the draWings. 

[0053] The hardWare construction of the tWo-Way digital 
broadcasting system to Which the present embodiment 
relates is shoWn in FIGS. 2 and 3. FIG. 2 is a block diagram 
shoWing the hardWare construction of the server apparatus 1 
in the present tWo-Way digital broadcasting system. This 
server apparatus 1 is composed of a large capacity hard disc 
drive 101, a gateWay server 102 that processes control 
signals transmitted to or received from a reception terminal, 
an application server 103 Which performs a variety of 
operations and generates control signals to be transmitted 
based on the received control signals, an MPEG data man 
ager 104 that searches for MPEG data recorded on the hard 
disc drive 101 at high speed, and a multiprocessor 105 that 
performs signal processing for transmitting a data signal to 
the data terminal. It should be noted here that the application 
server 103 and the gateWay server 102 are composed of a 
CPU that performs computation, a RAM that provides the 
Work area for the CPU, and a ROM that stores a program and 
other data, While the MPEG data manager 104 and the 
multiprocessor 105 are achieved using Well-known hard 
Ware boards. 

[0054] FIG. 3 is a block diagram shoWing the hardWare 
construction of the data reception terminal 2 in the present 
tWo-Way digital broadcasting system. This data reception 
terminal 2 is composed of a CPU 201 that performs com 
putation, a ROM 202 that stores a control program and other 
data, a RAM 203 that stores data, a tuner 204 that transmits 
and receives control signals to or from the server apparatus 
1 and receives the data signal, a QPSK 205 that modulates 
the transmitted control signals and demodulates the received 
control signals, a 64QAM 206 that demodulates the received 
data signal at high speed, an MPEG2/T S decoder 207 that 
determines the type of a received object, an MPEG2/AV 
decoder 208 that decodes AV data that has been compressed 
according to MPEG2 standard, a graphics overlay 209 that 
combines the video data and graphics data that are to be 
reproduced, and an infrared I/F 210 that receives user 
indications by receiving infrared signals issued by a remote 
controller 210a that is manipulated by the user. 

[0055] The overall construction of the tWo-Way digital 
broadcasting system composed of this server apparatus 1 
and this data reception terminal 2 is shoWn in functional 
terms in FIG. 4. As shoWn in FIG. 4, the present digital 
broadcasting system is composed of a server apparatus 1, 
several data reception terminals 2 and a netWork 3. Each 
data reception terminal 2 is connected to a display apparatus 
2a, an audio reproduction apparatus 2b, and an input appa 
ratus 2c. 






















