BUFFER CONTROL METHOD, AND DECODING APPRRATUS PERFORMING
BUFFER CONTROL
FIELD OF THE INVENTION

The present invention relates to a decoding apparatus
performing buffer control and a recording medium for a
decoding program used for buffer control. More
particularly, it relatee to control of a buffer used for
performing decoding processing to coded digital data.
BACKGRQUND OF THE TINVENTION

Technologies for digitizatioh and compression of
picture and audio data which are originally analog have
made progress. The merils of using digitized ddla are
as follows: various types of data including picture, audio,
and text data can be treated uniformly; application of
compression technology in recording or communicating data
can utilize the capacity of storage unit and limited
transmission bandwidth tully and etftectively while
keeping a quality of data to be recorded or transmitted;
and high technologlies [or error correction and encryption
can be used with ease.

For transmitting and receiving the digitized data and
the compression-coded data, packetizing is generally
performed. Packetizing means generating packets by
splitting data into pieces of a given size and adding

information to them, and transmitting and receiving data
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as packets can improve efficlency and precision of data
communication. Tn packet switching in a computer network,
for example, packets are transmitted separately and at
different timings, through the network to their
destination where they are reassembled to original data.
Therefore, to each packet, information indicating a
destination, a transmission source, and an order is added
to each packet.

Tn transmission of packetiied digital data, for
example, plural types of digital data including picture,
audio, and text information are split into pieces,
respectively, and Lhe information for utilizing the
digital data is added to each piece to packetize the data.
Then, mnltiplaxing processing is.performad on the
assumption that packets based on plural types of data
constitute a stream, and resultant multiplexed data is
transmitted.

As an international standard method for
technologies of compression-coding digital data such as
picture, audio, and text data, multiplexing plural pieces
of compression-coded digital data, and transmitting the
resultant data, Moving Picture Experts Group, Phase 2
.(MPEGZ) has become pervasive (for reference purpose, see
ISO/IEC JTC1l/SC29/WG1ll N801, "ISO/IEC 13818-1

International Standard: INFORMATION TECHNOLOGY-GENERIC
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CODING OF MOVING PICTURES AND ASSOCIATED AUDIO: SYSTEMS”,
1994, November), and Moving Picture Exports Group, Phase
4 (MPEG4) is being under study (for reference purpose,
see ISO/IEC JTC1/SC29/WG1l N1483, ”“Systems Working Draft
Version 2.0”, 1996, November). MPEG4 has a feature that
digital data including picture, audic, and fext data are
treated, and in cach case, specific components are treated
as objects; for example, the objects included in a picture
are used as objects. Figure 8 is a conceptual diagram for
explaining object processing. Hereinafter a description
is given of the object processing with reference to figure
8.

Digital picture data obtained by digitizing a picture
is identical to a sequence of still picture data, and one
piece of the picture data corresponding to ¢ne screen
(frame) is called a frame picture. As shown in figure 8,
it can be thought that one frame picture S801 is composed
of three objects: a background S802, a water plant S803.
anc a [ish $804. 1In the object processing for moving
picture, the processing efficiency is improved generally
by treating specific ocbjccts included in a moving picture
(the water plant and the fish in this case) and the other
objects {(a background in this case) separatcly.

In MPEG4, each object data is compression-coded and

multiplexed with time information that consists of a time
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clock reference and presentation time information of each
object data, and the resultant multiplexed data is
transmitted or recorded. Time information is used for
appropriate decoding of the multiplexed data transmitted
or recorded to obtain pictures.

Figure 9 is a block diagram illustrating the
construction of a prior art decoding apparatus whose
processing object is such multiplexed data. As shown in
the figure, the prior art decoding apparatus comprises
a demultiplexing means 901, a decoding buffer 902, an
object decoding means 903, a composition buffer 304, a
compositing means 905, a composited data buffer 506, a
presenting means 907, and a time clock generating means
908.

The demultiplexing means 901 receives multiplexed
data which is a processing object for the decoding

apparatus, as an input, and demultiplexes the same to

.generate a predetermined number of pieces of coded object

data, time clock reference information, and presentation
time information of object data. In this case, three
picces of object data are used.

The decoding buffer 902 temporarily stores the coded
object data which are processing objects of decoding
processing. The decoding buffer 902 comprises first to

third decoding buffers 902a to 902c used for temporarily
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storing the first to third coded object data. The object
decoding means 903 performs decoding processing to the
coded object data temporarily stored in the decoding
buffer to generate decoded object data. The object
decoding means 903 comprises first to third obiect
decoding means 903a to 903c used for processing the first
te third object data. The composition buffer 804
temporarily stores the decoded object data which is

a processing object of composition processing, and
comprises first to third composition buffers 304a to S04c
employed for temporary storage of the first to third
decoded object data.

The compositing means 905 composites pieces of decoded
object data to generate composited object data. The
composited data buffer 906 temporarily stores composited
object data which is an object to be presented. The
presenting means 907 presents composited object data based
on presentation time information of object and a time clock
which will be described later. The time clock generating
means 908 generates a time clock used for decoding
processing, based on the time clock reference information
which has been multiplexed with the coded data to be
transmitted.

Hereinafter a description is given of the operation

for processing multiplexed data in the prior art decoding
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apparatus which is thus constructed.

First of all, multiplexed data S951 which is a
processing object for the decoding apparatus is input to
the demultiplexing means 901. The demultiplexing means
901 demulliplexes Lhe mulliplexed data S951 Lo generate
first to third coded object data $952, S$953, and 5954,
time cleock reference information 8955, and presentation
time information of object data S8956. Then,
the demultiplexing means 901 outputs the first to third
coded object data $952 to 8954 to the first to third
decoding buffers 902a to 902¢, the time clock reference
information 3955 to the time clock generating means 208,
and the presentation time information $956 to the
presenting means 207, respectively. The first to
third decoding buffers 902a to 902¢c store the first
to third input coded object data 8952 to S$954 until the
first to third object decoding means 903a to 903¢c tetch
them, respectively.

The first to third object decoding means 903a to
903c fetch the coded object data S952 to S$954 from the
first to third decodingbuffers 902a to 902c, respectively,
and perform decoding processing to generate the first to
third decoded object data S$957 to S$959, outputting the
same TO the first to third composition buffers 904a to

9C4c, respectively. The first to third composition



buffers 904a to 904c store the first to third decoded
object data S957 to $959 until the compositing means 3805
fetches the same.

The compositing means 905 fetches the first to third
decoded object data S957 to S959 from the first to third
composition buffer 904a to 904c, respectively, and
parforms composition procassing éo generata composited
object data $960, outputting it to the composited data
buffer 80€. The composited data buffer 906 stores the
input composited object data S960 until the presenting
means 907 fetches the same.

On the other hand, the time clock generating means
908, which has a function of generating clock signals,
generates time clock information S961 based on time clock
reference information $955 using the generated clock
signals, and outputs it to the presenting means 907. The
time clock information $961 is the time information used
for the processing in the decoding apparatus. The
presenting means 907 compares the input time clock
information 5961 with the presentation time information
S956. When it is judged that the time clock information
S961 conforms to the presentation time information S956,
this presenting means fetches the composited opject data
5960 stored in the composited data buffer 906 to present

it.



As described above, in the prior art picture decoding
apparatus, use of decoding buffer, composition buffer,
and ccomposited data buffer enables to perforn
demultiplexing of multiplexed data, decoding processing,
compesition processing, and presentation simultaneously
while receiving multip.lexed data. As these huffers,
employed are relatively high-spced storage media such as
semiconductor memories. Because the buffers’ capacityis
finite, in the prior art decoding apparatus, the following
controls are performed to the respective buffers included
therein.

In Lhe decoding buffer 902a, when object data “Cata
1”7 is stored, a storage area of the decoding buffer
(sterage medium) where “Data 1 is stored is protected
from writing. Therefore, “Data 27, which is the data
input following “NData 17, is stored in any storage area
of the deceding buffér 902a other than the area where “Data
1” is stored. <Consequently, “Data 1” is held in the
decoding buffer 902a until the decoding processing at the
subsequent stage is performed, protected from being
overwritten by the subsequent data to be storcd. Then,
when “Data 1” is subjected to processing by the object
decoding means, the protection over the storage area of
the decoding butter 902a where “Data 1” is stored is

canceled. This means that it is possible to overwrite the



subsequent data, “Data N”, in the area where “Data 1i” is
stored.

Also in the buffers other than the decoding buffer
902a, the same buffer control is performed. In each
buffer, when the data stored therein is subjected to the
processing at the subsequent stage, namely, composition
processing for the composition buffer and precsentation
for the composited data buffer, overwriting can be
performed in the storage area which the data has occupied.

As described above, in the prior art decoding
appzaratus, by means of buffers which are storage media
of finite capacities, multiplexed data is demultiplexed
to obtain coded object data and time information, and the
coded object data is decoded, composited, and prescnted
correctly according to time information.

In the prior art decoding apparatus, the above-
described control over data storage is performed in each
of the decoding buffer 902, the composition buffer 904,
and the composilLed datas buffer 506, and input data is held
until a processing is performed at a subsequent stage,
but the data stored in each buffer cannot bec trcated as
a processing object of the same processing two times.

Figure 10 is a diagram for explaining a possibility
of reusing object data in the decoding apparatus. As

shown in the figure, frame pictures S1001 to S1004 are
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picture data ordered in a time series, and in the decoding
apparatus, they are presented in this order. In the
case of treating a fish included in each frame picture
as specific object data, the object data of the fish
included in the frame picture S1001 is identical to that
included in the frame picture 51003, and reuse of the data
is possiblc as long as the data is held. The rcuse of data
can reduce consumed capacity of recording media and
occupancy of transmission paths, as well as amount of coded
object data.

. Further, in games treating moving pictures, when
performing coding and decoding processing to object data
object is presented repeatedly and periodically, whic
means that reuse of the data is highly effective.
Furthermore, in such games, continued presentation of
object and deletion of object are determined depending
on events which occur corresponding to user’s operation,
and thus a control is desired which permits reuse of data
when continuing the presentation is determined.

Thus, in the buffer control of the prior art decoding
apparatus, holding data after the proccssing at
subsequent stage is not considered. Further, although
it is unreal to hold the whole data stored in buffers of
finite capacities, it is not possible to judge which object

should be reused as well as to specify a storage period,
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which prevents improvement of processing efficiency and
effective utilization of device resource by reuse of data
stored in the buffer.
SUMMARY OQF THE TINVENTION

An object of the present invention 1is ro provide a
buffer control method that enables data reuse by
determining 1f the data temporarily storcd in a buffer
used for decoding processing to multiplexed data should
be held and holding the data which might be reused, thereby
realizing improvad processing efficiency and effective
utilization of device resource.

Another objecl ol Lhe present invention is to provide
a decoding apparatus performing a buffer control that
enables data reuse by determining if the data temporarily
stored in a buffer used for decoding processing to
multiplexed data should be held and holding the data which
might be reused, thereby realizing improved processing
efficiency and effective utilization of device resource.

3till another object of the present invention 1is to
provide a recording medium used for recording a deccding
program executed in computer system to perform & buffcr
control that can realize data reuse by determining if
the data temporarily stored in a buffer used for decoding
processing to multiplexed data should be held and holding

the data which might be reused, thereby realizing improved
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processing efficiency and effective utilization of device
rescource.

Other objects and advantéges of the invention will
become apparent from the detailed descriptiocn that
follows. The detailed description and specirfic
embodiments described are provided only for illustration
since various additions and modifications within the
scope of the invention will be apparent to those of skill
in the art from the'detailed descriptioen.

According to & first aspect of the present invention,
provided is a buffer control method which céntrols a buffer
used for decoding processing when c¢oded digital data is
input, and this control method comprises:. an input step
where the input digital data is sto.red in a decoding
buffer; a decoding step where decoding processing is
performed to the digital data stored in the decoding buffer
using an operating buffer for decoding to generate decoded
digital data, and the decoded digital data is stored in
a composition buffer; a time clock generating step where
time clock reference information used for obtaining a time
clock for decoding processing is input, and time clock
information indicating the time clock is generated hased
on the time clock reference information; a presentation
step where presentation time specifying information that

specifies a time at which specific digital data should
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be presented is input, and the specific digital data is
presented using the time clock information and the
presentation time specifying information; and & buffer
managing step where a previously set deletion condition
that determines deletion of specific digital data is
input, and control is performed such that the specific
digital data shall not be held inabuffer when the deletion
condition is satisfied. Therefore, corresponding to a
set deletion condition, control is perfc..armed over holding
specific digital data in a buffer and canceling the
holding.

According to a second aspect of the present invention,
in the presentation step of the buffer control method of
the first aspect, the decoded digital data stored in the
composition buffer is presented.

According to a third aspect of the present invention,
in the butfer control method of the first aspect, the input
coded digital data comprises first to N-th digital data,
and Lhis control method includes: the input step where
the first to N-th digital data input are stored in first
to N-th decoding buffers, rcspectively; the decoding step
where decoding processing is performed to the first to
N-th digital data stored in the first to N-th degoding
butters, using first to N-th operating buffers for

decoding, to generate first to N-th decoded digital data
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and storing the data to first to N-th composition buffers,
a compasiting step of compositing the first to N-th decoded
digital data stored iﬁ the first to N-th composition
buffers to generate composited digital data and storing
the composited data in a composited data buffer: and the
presentation step where the composited digital datea
stored in the composited data buffer is presented.

According to a fourth aspect of the present invention,
in the buffer managing step of the buffer control method
of the first aspect, holding of digital data in the
decoding buffer is controlled based on the deletion
condition. Therefore, in the decoding buffer, coded
digital data is held.

According to a fifth aspect of the present invention,
in the buffer managing step of the buffer control method
of the first aspect, holding of digital data in the
operating buffer for decoding is controlled based on the
deletion condition. Therefore, in the operating buffer
for decoding, the data at a stage of the decoding process
is held.

According to a sixth aspect of the present invention,
in the buffer managing step of the buffer control method
of the first aspect, holding of decoded digital data in
the composition buffer is controlled based on the deletion

condition. Therefore, in the composition buffer, the
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data subjected to decoding processing is held.

BRccording to a seventh aspect of the present invention,
in the buffer managing step of the buffer control method
of the third aspect, holding of composited digital data
in the composited data buffer is controlled based on the
deletion condition. Therefore, in the composiled data
buffer, the composited data comprising plural picces of
decoded digital data is held.

Bccording to an eighth aspect of the present invention,
in the buffer managing step of the buffer control msthod
of the first aspect, e#piration time information
indicating a specific time 1s used as the deletion
condition. Therefore, digital data is held in a buffer
until a time indicated by e¢xpiration time information is
reached.

According to a ninth aspect of the present invention,
'in the buffer managing step of the buffer control method
of the eighth aspect, the expiration time information is
obtained based on a deletion command which requests to
delete digital data and time informaticn regarding the
deletion command. Therefore, digital data is held in a
buffer until a time indicated by expiration time
information is reached.

RAccording to a tenth aspect of the present invention,

in the buffer managing step of the buffer control method
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of the first aspect, presentation time specifying
information that specifies a time at which specific
digital data should be presented is used as the deletion
condition. Therefore, digital data is held in a buffer
until a time indicated by presentation time specifying
information is resached.

According to an clcventh aspect of the present
invention, in the buffer managing step of the buffer
control method of the tenth aspect, among plural pieces
of presentation time specifying information for the
specific digital data, the information whose value is
maximum is used as the deletion condition. Therefore,
digital data is held until a time indicated by one of plural
pieces of presentation time specifying information that
has a mazximum value.

According to a twelfth aspect of the present invention,
in the buffer managing step of the buffer control method
of the first aspect, a deletion event condition as the
information that indicates a specific one of events
occurring in the decoding apparatus is used as the deletion
cendition, and control is performed bascd on the deletion
event condition and event information that indicates an
event occurring in the decoding apparatus. .Therefore,
digital data is held in a buffer until specific event

occurs in the decoding apparatus.
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According to a thirteenth aspect of the present
invention, provided is a dacoding apparatns that raceives
coded digital data as an input and performs decoding
processing while controlling a buffer used [or data
processing. The decoding apparatus comprises: a decoding
buffer for storing the input digital data,; an obiect
decoding means for performing decoding processing to the
digital data stored in the decoding buffer t¢ generate
decoded digital data; an operating huffer for decoding
used for the operation for decoding process in the object
decoding means; a composition buffer for storing the
decoded digital data generated by the object decoding
means; a time clock generating means for receiving time
clock reference information used for obtaining a time
clock for decoding, as an input, and generating time clock
information indicating the time clock based on the fime
clock reterence information; a presenting means for
receiving presentation time specifying information that
indicates a time at which specific digital dats should
be presented, as an input, and presenting the specific
digital data based on the time clock information and the
presentation time specifying information; and a buffer
managing means far receiving a previously set deletion
condition that determines deletiomr of specific digital

data, as an input, and controlling such that the specific



18

digital data shall not be heldinabuffer when the deletion
condition is satisfied. Therefore, corresponding *o a
set deletion condition, control is performed over holding
specific digital data and canceling the holding.

According to ¢ fourteenth aspect of the present
invention, in the decoding apparatus of the thirteenth
aspect, the presenting means presents the decoded digital
data stored in the composition buffer,

According to a fifteenth aspect of the present
invention, in the decoding apparatus of the thirteenth
aspect, with the input coded digital data input comprising
first to N-th digital data, the decoding buffer comprises
first to N~th decoding buffers for storing the first to
N-th digital data, respectively:; .the object decoding
means comprises first to N-th object decoding means for
performing decoding processing to the first to N-th
digital data stored in the first to N-th decoding buffers
to genevate first to N-th decoded digital data:; the
operating buffer for decoding comprises first to N-th
operating buffers for decoding that are used by the first
to N-th object decoding means, respectively:; and the
composition bulfer comprises first to N-th composition
buffers for storing the first to N~-th decoded digital data.
The decoding apparatus further includes a compositing

means for compositing the first to N-th decoded digital
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data stored in the first to N-th composition buffers and
a composited data buffer for storing the composited
digital data, and the composited digital data stcred in
the composited data buffer is presented by the preserting
means.

According to a sixteenth aspect of the present
invention, o dccoding program recording medium is used
for recording a decoding program which performs decocding
processing with control over a buffer used for data
processing. The decoding program comprises: an input
step where input digital data is stored in & decoding
buffer; a decoding step where decoding processing is
performed to the digital data stored in the decoding buffer
to generate decoded digital data, and the decoded digital
data is stored in a composition buffer; a time cleck
generating means wheare ftime clock reference information
used Ior obtaining a time clock for decoding processing
is input, and time clock information indicating the time
clock is generated based on the time clock reference
information; a presentation step where presentation time
speéifying information that indicates a time at which
specific digital data should be presented is input, and
the specificdiqiral data is presented using the time clock

information and the presentation time specifying

information; and a buffer managing step where a previously
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set deletion condition which determines deletion of
specific digital data is input, and control is performed
such that the specific digital data shall not be held when
the deletion condition is satisfied. Therefore,
corresponding to a set deletion condition, control is
performed over holding specific digital data in a buffer
and canceling the holding.

According to a seventeenth aspect of the present
invention, the decoding program recording medium of the
sixteenth aspect is used for recording the decoding
program wherein, in the presentation step, the decoded
digital dele stored in the composition buffer is
presented.

According to an eighteenth aspect of thc present
invention, the decoding program recording medium of the
sixteenth aspect is used for recording the decoding
program in which the input coded digital data comprises
first to N-th digital data. The decoding program
includes: Lhe input step where the first to N-th input
digital data are stored in first to N-th decoding buffers;
the decoding step where decoding processing is performed
to the first to N-th digital data stored in the first to
N-th decoding buffers, using first to N-th operating
butters tor decoding, to generate first to N-th decocded

digital data and storing the decoded digital data in first



T e

21

to N-th composition buffers, and a composition step of
compositing the first to N-th decoded digital data stcred
in the first to N~th composition buffers to generate
composited digital data and stering the composited
digital dala in a composiled data buffer:; and the
presentation step where the composited digital data
stored in the composited data buffer is presented.
BRIEF DESCRTPTION OF THE DRAWTNGS

Figure 1 is a block diagram illustrating the
construction ol a decoding apparatus pertforming buffer
control according to a first embodiment of the present
invention.

Figure 2 is a flowchart illustrating the process steps
of 2 buffer control performed by a buffer managing means
according to the first embodiment.

Figure 3 is a diagram illustrating the structure of
mulriplexed data input in a second embodiment of the
present invention.

Figure 4 is 3 block diagram illustrating the
construction of a decoding apparatus performing buffer
control accerding to a third embodiment of the present
invention.

Figure 5 is a diagram illustrating the structurc of
multiplexed data input in a fourth embodiment of the

present invention.
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Figure 6 is a diagram illustrating the construction
of a decoding apparatus performing buffer control
according to a titth embodiment of the present invention.

Figure 7 is a flowchart illustrating the process steps
of a buffer control performed by a bulfer managing mweans
in the fifth embodiment,

Figure 8 is a diagram for explaining object data
processing.

Figure 9 is a block diagram illustrating the
construction of a prior art decoding apparatus for
processing multiplexed data.

Figure 10 is a diagram for explaining a possibility
of reusing object data in decoding apparatus.

DETBILED DRESCRIPTION OF THE PREFERRED EMBODIMENTS
Embodiment 1.

In a2 buffer control method according to a first
embodiment of the present invention, judgement is made
based on a deletion condition which permits deietion ¢f
Lhe dala sLlored in a buffer, and the data is held in the
buffer if the condition is not satisfied.

Figure 1 is a block diagram illustrating the
construction of a decoding apparatus performing buffer
control according to a first embodiment of the present
invention, and figure 2 is a flowchart showing the process

steps of abuffer control according to the first embodiment.
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As shown in figure 1, the decoding apparatus of the first
embodiment comprises: a demultiplexing means 101, a
decoding buffer 102, a time clock generating means 103,
a buffer managing means 104, an operating buffer for
decoding 105, an object decoding means 106, a composition
buffer 107, and a presenting means 108.

The demultiplexing mcans 101 receives multiplexed
data which is a processing object for the decoding
apparatus, as an input, and demultiplexes 1%t Lo generate
coded object data, time clock reference infeormation,
expiration time information, and presentation time
information of object data. The decoding buffer 102
temporarily stores coded object data which is 2 processing
object of decoding processing.

The time clock generating means 103 generates time
clock information used for decoding processing based on
time clock reterence information transmitted as part of
multiplexed data. The buffer managing means 104 controls
storage and holding vf data in the decoding buffer 102
using a deletion condition which will be described later
and a time clock as the condition for judgement.

The object decoding means 106 performs decoding
processing to coded object data to generate dacoded cbject
data. The composition buffer 107 temporarily stores

decoded object data which is an object to be presented.
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The'presenting means 108 presents decoded coblect data
based on a time clock which will be described later and
a presentation time of the object.

Hereinafter a description is given ¢of the operation
for multiplexed data processing by the decoding apparcalus
of the first embodiment having the above-described
construction, with reference to figures 1 and 2.

Multiplexed data S151 as a processing object is input
to the decoding epparatus of the first embodiment. The
multiplexed data S151 Comprises coded object data, time
clock reference information, and presentation time
information, like the device input of the priocr art
decoding apparatus, and further includes delation
condition information of coded object data as well. The
deletion condition of object indicates a condition which
reduces or removes a possibility of reusing the object,
and when this condition is satisfied, the decoding
apparatus of the first embodiment stdps holding object
data in the buffers. Here,usaﬂasthedeletionc§ndition
information is expiration time information, i.e., a time
at which object data is not necessary to be held.

In the decoding apparatus of the first embodiment,-
the multiplexed déta S151 is input to the demultiplexing
means 101 which demultiplexes the multiplexed data 5151

to generate coded object data S152, time clock reference
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information S153, expiralbion time information of objsct
S154, and presentation time information of object data
$155. The demultiplexing means 101 outputs the coded
object data S152 to the decoding buffer 102, the time clock
reference information S153 to the time clock generating
means 103, the expiration time information S154 to the
buffer managing means 1041, and the pressantation time
information S155 to the presenting means 108,
respectively. The decoding buffer 102 holds the codad
object data input 8152 under the control from the buffer
nanaging means 104.

The decoding means 106 fetches the coded object data
from the decoding buffer 102 and performs decoding
processing using the operating buffer for decoding 10°%
togeneratedecodedobjeétdata5156. The object decoding
means 106 copies the coded object data 8152 hald in the
decoding buffer 102 to.the operating buffer for decoding
105 while performing decoding processing to the data held
by the operating buffer for decoding 105. The object
decoding means 106 outputs the decoded object data 5156
generated to the composition buffer 107 which heolds the
decoded object data 5156 until the presenting means 108
fetches the same.

On the other hand, the time clock generating means

108, which has a function of generating clock signals,
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gererates time clock information $157 based on time ¢
reference information S153 using the generated clock
signals, ocutputting the same to the presenting means 108.
The Lime clock information 35157 is the time informaticn
used for Lhe processing in the decoding apparatus. The
presenting means 108 compares the input time clock
information S157 with the presentaticn time infermaticn
8155. Then, when Lhe Line clock information $S157 conforms
to the presentation time information S155, it fetches the

ecoded object data held in the compougilion butller 107

Q,

and presents the same. Also in the dececding apparatus of
the first embodimecul, Lhe Liwe clock general ity medlis 103
outputs the generated time clock information $187 to the
buffer managing means 104 as well as Lhe preseniing meuns
188.

The buffer managing meeuns 104 conlrols storage and
hoiding of data in the deceding buffer 102 by the process
steps shown in Lhe [lowcharl of Ligure 2. First of alil,

Step 201, it is judged whether coded object data is
stored in the decovdiuy buffer 102 or not. When the data
ia gstored, Step 202 and other following stops are performed,
and otherwise the decision is repealed iu Step 201 until
the data is input.

In Step 202, the buffer managing means 10<¢ perfolms

control so that the area nf the decoding buffer 102 storing
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the coded object data 8157 is protected fromwriting. uue
to Lhig, Lhe coded object data 53152 can be held in the
decoding huffer 102 withont heing deleted or overwzittan.

In Step 203, the buffer managing means 104 fetches
the input expiration time informarion S153 trom the
demulliplesing means 101, setting it as a deletion
condition. Next, in Step 204, the buffer managing means
104 fetches the time clock information $157 input frem
the time olork generating means 103, setting it as a
condition for judgement.

Tn Step 7205 which tollows Step 204, the buffer
managing means 104 makes o comparison between the time
clock intformation S157 as 2 condition for judgement and
the expiration timc information 8154 as 2 deletion
condition. When the time cloak intoarmation S1»/ does not
reach the expiration time informaticn 85154, Step 204 is
repeated where the acondition tor judgement is renewed by
obtaining the time clock information 5157 again, and theén
the Jjudgement in Step 205 is pertormed.

A loop of Steps 204 and 205 is repeated, and when the
tima cloak information S157 generated by the time clock
generating means 103 conforms to or exceeds the expiration
time information 8154, Step 206 1s performed. .in step ZUs.
the buffer managing means 104 cancels the write protection

over the area of the decoding buffer 102 which has been
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specified as a write protection area in Step 202.
Therefore, in the following steps, coded object data
which has been held due to the designation of write
protection in Step 201 can be deleted by overwriting other
data.

Tn the decoding apparatus according to the first
embodiment, the coded object data is held in the decoding
buffer 102 until a time indicated by expiration time
information is réached. Therefore, a setting can be
performed such that if “repetition” is instructed to the
objcct decoding means 106, for ekample, the coded object
data held in the deéoding buffer 102 is fetched to perform
the dececding processing again, thereby realizing reuse
of the coded object data in the decoding buffer 102.

As for the operating buffer for decoding 105 and the
composition buffer 107, the same controls are performed
as in the prior art decoding apparatus, such that the
buffers do not hold the data once subjected to the
processing at the subsequent stages.

Thus, the decoding épparatus performing buffer
control according to the first embodiment comprises a
buffer managing means ‘104, and this apparatus receives
the multiplexed data including the information indicating
a deletion condition, as an input, and controls storage

and holding of coded cbject data in the decoding buffer
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1017 hy making 2 comparison hatween tha delefion anndition
information demultiplexed from the nultiplexed data and
the *ime informatrion nf tha decoding apparaftus.
Therefore, reuse of coded object data corresponding Lo
Acdslatinn roancdil inn is made pogsgibla, #nd The rewullant
reduction in an amount of coded data can realize effective
vrilizatvion of storage and transmission media.

In the [irst embodiment, multiplexed data which
includes explration time information multiplexed with
coded object data and otheres ie input and thgn
demultiplcxed to be used, but an alternative is also
applicable that expiration time information transmitted
apart from the coded object data and the time clock

nformationis utilized, and thic can be applica
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easily by employing the construction in which the
expiration time information tranemitted alonc can be
input TO the burrer managing means 104.

Generally, in satellite digital broadcasting, ground
wave digital broadcasting, or Digital versatile Disk
(DVD), coded data multiplexed with time information &nd
others 1s transmitted or recorded as multiplexed data;
in Local Area Network (LBN} and the Internet, coded data
and time information are not multiplexed todgether and
transmitted separately. The buffer control according to

Lhe {irslL embodiment, however, can be applled in either
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case.,

I'n the first embodiment, expiration time of target
object data is used as a condition, but in place of the
expiration time, presentation time specifving
information is also applicable which specilies & Lime al
which specific digital data should be presented.
Presaentation times of object data or sum cof this
presentation time and a presentation duration may be
applied as presentation time specifying infermation., In
the case of pertorming such control, when plural
presentation times are provided for one piece of object
dala, il is preferted Lo use Lhe infuimaliva having Lue
maximum value so as to assvre holding of the okblect data.

Furllier, in the Lirst embodimenl, Lhe bulfer managing
means performs a control over holding of the object dats
within the decoding buffer, but the other buffer can be
the target ot the control. The reuse of stored data can
be tealized by conlrolllng such Lhat in Lhe vperating
buffer for decoding, a specific data area, which is used
fur temporarily storing data during the deccding
cperation by the object decoding means to ccdad objsct
dala, is prolecled [rom wriling, or in the composition
buffer, an area for storing specific decoded object data
is protected from writiﬁg.

Tn thig case, when holding of data is performed in
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the decoding butrer as described in the tirst ambodimant,
the data held is the compression-coded one, and thus tha
storage of 4 storagamedinm required for holding is reduced.
On the othsr hand, holding data in the opsrating buffer
tor decoding enables toomit a part of the decoding proness
for data reuse, and holding data in the composition bufferx
enables to present the data ho be reused immediaraly,
thereby improving process efficiency for data reuse
altnhough the storage of storage medinm raqiirad far
helding i3 iacreased because the data to ke held is the
decoded one.

Furthermore, there may be a casc where limit is5 placed
on & maximum amount of data stored in the decoding buttar,
and thus overflow might be caused in the decoding bulfer
by inputting object data into the decoeding hufter naerore
the time ¢clock of the decoding apparatus does not reach
a expiration time ot the object data, that is, whan tha

previously stored object data i3 3till held in the buffer.

in this case, priorities are previously determined Tor

cach objcct data and the information indicating the
priocrities is assigoned t¢ each object data. The buffer
managing mcans 104 then pcrforms contreol such that that
data of low-priority 1s deleted according to the
prioritice assigned to cach objcet, thecreby preventing

overflow in the buffer. This ¢control method is effecrive
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wher the nigh-speed storage medium used as a buffer ha
a small capacity. Thismethodmay be used for control over
the operating huffer for decnding and tha composirtion
buffer.

Empodiment 2.

In & buffer controcl method according to a second
amhodimant of the prasent invantion, control is performed
with the same time information as in the first embodiment,
using input data as multiplexed data including a command
requesting to dclctc objcct data.

A decoding apparatus pertorming butfer control
according to the second embodiment has the same
construction as that in the tirst embodiment, and the
description is given with reference to figure L. Ir
tigure I, the demult1plex1ng means 101 has a command
extracting capability and extracts a command included in
multiplexed data and time intormation regarding the
command. The other components operate in the same way as
in the first embodiment, and the descriplion Lhereel is
omitted.

Figure 3 is a diagram illustrating the structure cI
multiplexed data input to the decoding apparatus
according to rhe second embodiment. As described above,
since different types of data 3uch as picture, audio, and

text data are rreated in a same way as long as the adata
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are digital, each type ot data is freated as a packet of
a presaribed size in transmission of digital datez and thus
muitiptexad data is tfreated as a group of plural packets.
in the figure, reference numerals 301 to 204 designate
packéts constitutingmultipliexed data, numerals 301, 302,
and 303 designate packets of object data, and numerel 302
designates a packaet containing obhjact contrel data

{hereinafter referred to as command packet). As is

understaod troem this figure, the cammand packet 302

(a5
fex

consists of 2 header szection 302a and & data ssction 30
containing a command As Fhe main hody, the header section
3024 including Lime information regarding the command end
the other information. The object data packet 313 hag rae
same structurce c¢onsisting of a header sectior 303a and

data section 303b including coded ohject dara as the

[17]

msin body, the header section 303a including tims
inrormation regarding the object data and the nther
information. In this case, the command packet 302 is a
delevion commend requesting to delete objecr, and the time
information included in the header section 3902z indicates
a time at which the deletion command should ha axacured,

Hereinafter a description is given of the operation
of the decoding apparatis according to the =sarand

cmbodiment when the multiplexed data illustrated in

figure 3 is input.
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Initially, the multiplexed data S$151 shown in figure
3 is input to the decoding apparatus according ro the
sccond cmbodiment. The multiplexed data §251 is ianput teo
the demultiplexing means 101 where the data is
demultiplexed into coded object data €152, time clocx
reference informetion S133, and presentation time
information €155, as in the first cmbediment, and output
to the decoding buffer 102, the time ¢clock generaring means
102, and the preconting moans 108, respeectively. Then,
since the demultiplexing means 101 included in the
decoding apparatus of the sccond cmbodiment has 2 comrand
€XLraciing capabllity, when the command packet 302 shown
in figure 3 ig detected, this meang obtains 3 command <f
deleting object and the information included in the header
section 302a of the packet 302 which indicates a time a:x
which the command should be executed. The demulrniplexing
means 101 outpute the time at which the deletien command
should be executed to the buffer managing means 104 as
expiration time infcrmation §154.

The decoding processing and presentation of object
data, and the proceseing of the time information are
performed in the same manner &s in the first embodiment.
The control over the decoding buffer 102 is parformad by
the buffer managing means 104 using the expiration time

information 8154 in the same manner as in the first
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embodiment.

As described above, the decoding apparatus according
to the second embodiment comprises a demultiplexing means
194 having a command extracting capability, and this
apparatus receives the multiplexed data including a
command requesting deletion and the information of a time
at which the command should be executed, as an input, and
controls storage and holding of coded object data in the
decoding buffer 102 by making & comparison between the
time information used as a deletion condition that is
cbtained from the above-described multiplexed data and
the time information of the decoding apparatus, as in the
first embodiment where the time inforrqatien obtained from
multiplexed data is used as it is, as a deletion condition.
Therefore, the coded object data can be reused
corresponding to a delefion condition, and the resultant
reduction in an amount of coded data can realize effective
utilization of storage and transmission media.

In the second embodiment, multiplexed data including
a coxﬁmand multiplexed with coded object data and others
is input, and then demultiplexed to be used. However, the
command transmitted apart from the coded object data and
the time clock reference intformation may be used.

Further in the second embodiment, the buffer managing

means performs a control over holding of object data within
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the decoding buffer, but this control may be applied to
the operating buffer for decoding or the composition
buffer. The control over the decoding buffer can reduce
storage of storage media consumed for holding as in the
first embodiment, whereas the control over the operating
buffer for decoding or the composition buffer can further
improve processing efficiency for data reuse.
Furthermore, each buffer may be controlled without
causing overflow in the buffer by performing control
according to the priorities predetermined for each
object.
Embodiment 3.

In a buffer control method according to a third
embodimentcﬁfthepresentinvention,buffersusedfordata
processing are controlled using a deletion condition when
multiplexed data including plural pieces of object data
is a processing object.

f‘igﬁre 4 is a block diagram illustraling the
construction of a decoding apparatus performing buffer
control according to the third embodiment of the present
invention. As shown in figure 4, the decoding apparatus
of the third embodiment comprises: a demultiplexing means
401, a decoding butfer 402, an object decoding means 403,
a composition buffer 404, a compositing means 405, a

composited data buffer 406, a presenting means 407, a time
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clock generating means 408, and a buffer managing means
409. Further, assume that the decoding apparatus of the
third embodiment treats two pieces of object data.

The decoding buffer 402 temporally storcs coded
object data which is a processing object of decoding
processing. The decoding buffer 402 comprises first and
second decoding buffers 402a and 402b that are used for
temporally storing first and second object data,
respectively. The object decoding means 403 performs
decoding processing to coded object data to generate
decoded object data. The object decoding mcans 403
comprises first and second object decoding means 403a and
403b that are used for processing the first and second
object data, respectively. Each of these decoding means
includes an operating buffer for decoding and performs
decoding processing using the operating buffer in the same
manner as the object decoding means of the first embodiment.
The composition buffer 404 temporally stores decoded
object data which is a proces.sing object of a composition
processing at the subsequent stage. The composition
buffer 404 comprises first and second composition buffers
4043 and 404b that are used for temporally storing first

and second decoded object data.
The compositing means 405 composites pieces of

docodod ebjoct data to goenarate compagited ebjesct data.
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The composited aata burter 4Ue temporally srores

composited object data which is an sbject to he presentsd.
'he butier managing means 409 controls satorage and hn'lding
of data in the composited data buffer 406 using a deletion
cordilion which will be described later and a rime alory.
The demultiplexing means 401 receives multiplexed data
as an input, and demultiplexes it to generate coded objact
data, timc clock rcference information, deletion

condition information, and presentation time inrormation

A e
O R R

of object data, like the demultiplexing means L01

first embodiment. 1ln the case now descriped, two plecas

ot

of the coded object data arc goncrated. Thoe presenting
means 407 and the time ciock generating means 408 opsrate
ir the eama way ac the preccenting means 108 and the time
clock generatinQ means 103 of the first embodiment.

Hcreinafter a dcocription is given of the opevation
in the decoding process by the decodaing apparatus ot fha
third cmbodiment that i9 thus constructed.

First of all, multiplexed data S451 as a processing
object for the decoding apparatus is input to the
demultiplexing means 401 where the multiplexed data 5451
is demultiplexed to generate first coded objcct date £482,
second coded obiect data S453., time clock rererence

information S$454, deletion condition information of

composited object data S$455, and presentation time
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information of ohject data S456. The deletion condition
information is expiration time information, & in Lhe
first emhodiment. The _demultiplexing means 401 outputs
the first coded objecl dala S452 and Lhe second vuded
object data S453 to the first and second decoding buffars
402a and 402, Lhe Lime cluck refercuce iufoziwal loag $S454
te the time alock generating means 408, the expirzstion
time information 8455 to the buffer managing acans 4903,
and the presentation time infarmatinn Q45K to the

pressnting means 407, respectively, The first and second

decnding butters 4073 and 407h store the fivst coded objsct
date 5452 and Lhe sccund couded object date 3433 that ars

inpnt, until the first and second object deceding means
403a and 403b fetch them, respectively.

Tha first and second object decoding mzans 402a and
403b fetch the ccded object data 5452 and S453 from the
tirst and second decading buffers 402a and 402h,
respectively, and perform decoding processing usluy the
included operating huffers for decoding to generate first
decoded objesct data 3457 and second decoded ubjecl dala
£45€8, cutputting them to the first and secand anmpasition
buffers 4042 and 404b, respectively. The first and second
composition butrers 404a and 4U4b store the tirst decoded
objcct data S$457 and the second decoded object date 5438

which are input, until the compositing means 403 fetch
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them.

The compositing means 405 fetches the firat deacded
object data 545/ and the second decoded object data sé5H%
from the firast and second composition buffers 404e zng
404, pertorms composition processing to generate
compozitcd object data $459, outputting the zsme to the
compogited data butter 1U6. The composited data pbutter
406 stoxes the input composited objecct data $45% until
the presenting means 407 fetches it.

On the other hand, the time clock gencrating mcans
408, which has a capability of generating clock signatis,
generstes time clock information $460 bagccd on the Lime
clockx reference iniormation 5434, using the generated
clock signal, and outpuis the same to the presenting means
407. The time clock information S4c0 1is the time
informaticn used for the processing in the decading
apparatus, <The presenting means 40/ COmMpareés The input
timec c¢lock information £460 with the presentation time
information 5456. When it is judged that the Lime clock
information $460 conforms to thc precacntation time
informatvion 5456, the presenting means fetches the
compocited object data §459 stored in the composited data
buffer 406 and presents the same, in the-decoding
apparatug of the third cembodiment, the timc clock

generating means 408 outputs generated time clock
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information S460 to the buffer managing means 409 as well
as the presenting means 407. |

The buffer managing means 409 controls storage and
holding of data in the composited data buffer 406 in the
same process steps as in the control of the first
embodiment shown in the flowchart of figure 2. More
specifically, when the composited object data is stored
in the composited data buffar 406, the buffer managing
means 409 protects the storage area from writing; the
time clock generating means 408 compares the time clock
information 5460 with the input expiration time
information $455, and when it judges that the time clock
information 5460 conforms to or exceeds the expiration
time information 35455, the buffer managing means 409
cancels the write protection in the composited data buffar
406.

In the decoding apparatus according to the third
embodiment, the composited object data is held in the
composited data buffer 406 until a time indicated Dby
expiration time information is reached. Therefore, a
setting is performed such that, if “repetition” is
instructed, the presenting means 407 fetches the
composited object data held in the composited data buffer
406 to present it again, thereby implementing the reuse

of the composited ocbject data in the composited data buffer
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£0a,

As for the deceding buffer 402, the operating buffers
for decnding inaluded in the ohject decoding means 4U3,
and the composition buffer 404, the same éontrols as in
Lhe priogr arl decoding apparatus are periormed, guch tnat
the puffers do not hold the data once subjected te thne
processing at the subseduent stages.

As described above, the dccoding apparatus
performing buffer control according to the third
embodiment comprises a buffer managing means 109, and thin
apparatus receives multiplexed data including the
information indicating a deletion condition, as an input,

a

rr

and controls storage and holding ot composited object da
within the composited data buffer 4086 by comparing the
informavion indicating a deletion condition with the Time
information of the decoding apparatuas. Therefore, reuse
or composited object data is made possible according Lo
2 deletion condition, and the resultant reduction in an
amount ot coded data can realize efttective utilizaticn
of atoragc and transmission mcdia.

Aithough in the third embodiment it is described that
the multiplexcd data including two picces of objcct data,
i.e., first object data and second object data, is used
as an input, multiplcxed data including firat to N~th

object data may be normally processed in the same manner
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by employing decoding buffer, object deccoding means, and
éomposition buffer, each N in number.

In the third embodiment, multiplexed data including
expiration time informationmultiplexed with coded object
data and others is input and later demultiplexed to be
used, bul Lhe.expiration time information transmitted
apart from the time clock reference information and coded
object data may be used.

Further, in place of the expiration time used in the
third embodimeant, presentation time of composited object
data or a sum of the presentation time and the presentation
duration may be used. In the case of performing the
control, if plural presentation times are provided to one
piece of coded object data, it is preferred to use the
one having the maximum value so as to assure holding of
coded object data, as in the first embodiment.

Although in the third embodiment the buffer managing
means performs control over holding of the object data
within the composited data buffer, this control can be
applied to the decoding buffers, the operating buffers
for decoding included in the object decoding means, and
the composition buffcrs. The control over the decoding
buffers can reduce storage of storage media consumed for

holding as in the first embodiment, and the contrel over

Llie vperalliuyg bullecss Lfor decodlng, Lhe cowmposition
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buffers, or the composited data buffer can improve
processing efficiency for data reuse.

In addition, each buffer can be controlled without
ovaerflow in the buffer if the control is pcrformed
according to the priorities predetermined for each
obiject.

Embodiment 4.

In a buffer control means according to a fourth
embodiment of the present invention, control is performed
based on the time information used in the third embodiment
by using multiplexed data including a command requesting
to delete object data as the input data.

The decoding apparatus performing buffer control
according to the fourth embodiment has the same
constructien as that of the third embodiment, and thus
the description is given with reference to figure 4. 1In
figure 4, the demultiplexing means 401 comprises a command
extracting capability, and extracts a command included
in mulitiplexed data and time information regarding the
command. The other components are identical to those in
the third embodiment, and the description on them will
be omitted.

Figure 5 is a diagram illustrating the structure of
multip;exed.data which is input to the decoding apparatus

of the fourth embodiment. The multiplexed data shown in
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figure 5 has the samc structurc as the multiplexed cota
input to rthe decoding apparatus cf the second embodiment
shown in figurc 3, but this multiplexed doto of the fourth
embodiment differs from that used in the second embodiment
in that the multiplexed data comprises two térpes of ¢cbiject

data, filirst object data and second object data.

¢

193]
X
[}

In the figure, refsrencse numsrals 501 te designax

packets constituting muitiplexed data, and numerals 01
and 504 designate packete of firet object data, numeral
503 designates a packet of second object data, and numéral
302 Meglgnavres a packer contalning ohject cantrel 4ata
{hereinafter referred to as command packet) ., As shown it
figurs 3, each packet has a header section and a data
seclivn, Lhe header secliuvn including time infuvimatlion
and other information. 2As in the second embodiment, the
cuomttta1id packel 502 Iy d delellon commdnd reguesling Lo
delete object, and the time information included in the
header section 502a indicates a time at which the deletion
command shnild bha sxermted.

Hereinafter s description is given of the operaticn
of the dannding apparatus of tha fourth embadiment when
the multiplexed data shown in figure 5 is input.

The multiplexed data 5451 is input to the decoding

apparatus according to the fourth embodiment. This

multiplaxed data 8451 is input to the demultiplexing means
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401 where first coded object data S452, second coded ocbject
data 5453, time clock reference information of object data
S454, and presentation time information S456 are obtained
by demulliplexing the data S451, and output to the decoding
buffers 402a and 402b, the time clock generating means
408, and thc prescnting mecans 407, respectively. Since
the demultiplexing means 401 included in the decoding
apparatus of the fourth embodiment has a command
extracting capability, it detects the command packet 502
shown in figure 5 to obtain & command that requests to
delete object and the information included in the header
section 502a of the packet 502 that indicates a time when
the command should be executed. The dcmultiplc?:ing mcans
401 outputs the time at which the deletion command should
be executed to the buffer managing means 409 as expiration
time information S455.

The decoding process and presentation of object data,
and the processing to time information Aare performed as
in the third embodiment. Further, as for the contrel over
the composited data buffer 406, the buffer managing means
40% performs it using the expiration time information S455
in the same manner as in the third embodiment.

As described above, the decoding apparatus
performing buffer control according to the fourth

embodiment comprises a demultiplexing means 401 having
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a command extracting capability, and this apparatus
receives multiplexed data including a command requesting
deletion and the information of a time at which the command
should be executed, as an input, and controls storage and
holding of composited object data in the composited data
buffer 406 by making a comparison between the time
information used as a deletion condition that is obtained
from the multiplexed data and the time informatior of the
decoding apparatus, as in the case of the third embodiment
where the time information obtained from multiplexed data
'is used as it is, as a deletion condition. Therefore, the
reuse of composited object data according to deleticn
condition is made possible, and the resultant reduction
in an amount of coded data can improve effective
utilization of storage and transmission media.

In the fourth embodiment, for multiplexed data
including first to N-th object data, processing can
performed by employing decoding buffer, object decoding
means, and composition buffer, each N in numb;-zr, as in
the third embodiment.

Further in the fourth embodiment, multiplexed data
including a command multiplexed with coded object data
and others is input and later demultiplexed to be used.
However, the command transmitted apart from the time clock

reference information and coded object data may be used.
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Although in the fourth embodiment the buffer managing
means performs control over holding the object data within
the composited data buffer, this control can be applied
to the decoding buffers, the operating buffers for
decoding, and the composition buffers. The control over
the decoding buffers as in the first embodiment can reduce
storage of the storage media consumed for holding, and
the control over the operating buffers for decoding, the
composition buffers, or the composited data buffer can
improve processing efficiency for data reuse.

In addition, each buffer can be controlled withcut
overflow in the buffer if the control is performed
aécording to the pricrities predetermined for each
obiect.

Embodiment 5.

In a buffer controlling method according to a £ifth
empbodiment of the present invention, judgement is made
usinga:xxuﬁiionwithrespecttqaneventthatcorresponds
to user’s operation in response to a presented result,
as a deletion condition allowing to delete the data stored
in a buffer.

Figure 6 is a block diagram illustrating the
construction of a decoding apparatus aécording to the
fifth embodiment of the present invention, and figure 7

is a flowchart showing the process steps of a buffer
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control according to the fifth embodiment. The decoding
apparatus of the fifth embodiment comprises: a
demultiplexing means 601, a decoding buffer 602, a time
clock generating means 603, a buffer managing means 604,
an operating buffer for decoding 605, an object decoding
means 606, a compositionbuffer 607, andadispiay terminal
620,

The display terminal 620 is implemented bv a personal
computer comprising a display, a CPU, a mousze, and a
keyboard, for example, and accepts an operalion from a
user in response tc a presented result which is a device
output of the decoding apparatus. The display terminal
620 causes events to occur corresponding to the operation
from user in a method which will be described, and outputs
the information indicating the generated events as event
information. The buffer managing means 604 controls
storage and holding of data in the decoding buffer 502
by using a deletion condition and a condition for judgement
in the first embodiment, but differs from the case of the
first embodiment in that deletion event condition is used
as a deletion condition, and the event information output
from the display terminal 620 is used as a condition for
judgement.

The demultiplexing means 601 receives multiplexed

data as an input and demultiplexes the data to generate
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coded object data, time clock reference information, and
presantation time information of object data, like the
demultipiexing means 101 of the first embodiment, but
differs from that of the first embodiment in that deletion
event information is generated in place of expiration tine
information. The decoding buffer 602, the time clock
generating means 603, the operating buffer for decoeding
605, the object decoding means 606, and the composition
buffer 607 are-identical.to the respective components 102,
103, 105, 106, and 107 of the first embodiment.

Hereinafter a description is given of the operation
for muitiplexed data processing by the decoding apparatus
of the fifth embodiment which is'thus constructed, with
reference to figures 6 and 7.

First of all, multiplexed data S651 aé a processing
object is input to the decoding apparatus of the fifth
embodiment. Themultiplexed data S651 comprises deletion
event information that is deletion condition infermation
of coded object datd, in addilion to the coded object data,,
time clock reference information, and presentation time
information that are multiplexed togethér as$ in the casc
of the device output of the decoding apparatus of the first
embodiment. As in the first embodiment, a deletion
condition of an object indicates a condition which reduces

or removes a possibility of reusing the object, and when
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this condition is met, the decoding apparatus of the fifth
embodiment stops holding object data in huffer.

As described above, the display terminal 620 of the
fifth embodiment has functions of accepting operation
from user in response to the presented result and causing
events to occur corresponding to the operations. Events
occur corresponding to the operatidns fromuser at display
terminal by means of a mouse or a keyboard; .For example,
an event can be occurred by moving a pointer over the objent
data displayed on a display using a mouse and pressing
the mouse switch. 1In the decoding apparatus of the fifth
embodiment, a possibility of reusing a specific obiect
is determined by a specific event occurred by the display
terminal 620, and deletion event information indicating
the occurrence of a specific event is used as a deletion
condition.

In the decoding apparatus of the fifth embodiment,
the multiplexed data S651 is input to the demultiplexing
means 601 which demultiplexes this data S651 to generate
coded object data $652, time clock reference information
5653, deletion event information of object data 8654, and
display time information of object data Sé%5. Then, the
demultiplexing means 601 ocutputs the coded object data
S652 to the decoding buffer 602, the time clock reference

information S653 to the time clock generating means 603,
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the deletion event information S654 to the buffer managing
means 604, and the presentation time information S655 to
the display terminal 620. The decoding buffer 602 holds
the input coded object data S652 under the control by the
buffer managing means 604.

The object decoding means 606 fetches the coded object
data $652 from thec deccoding buffer 602 and performs
dec§ding processing using the operating buffer for
decoding 605 to generate decoded object data $656. As
in the fist embodiment, the object decoding means 606,
for example, copies the coded object data S652 held in
the decoding buffer 602 to the operating bufrler fo£
decoding 605 to perform decoding processing to the data
held in the operating buffer for decoding 605. The objcct
decoding means 606 outputs the resultant decoded object
data S656 to the composition buffer 607 which holds the
decoded object data until the display terminal 620 fetches
it.

On the other hand, the time clock generating means
603 generates time clgck information $657 based on the
time clock reference information 5653, and outputs the
same to the display terminal 620. The display terminal
620 compares the input time clock inforr;latinn 85657 with
thepresentationtimeinformationSSSS. When it is judged

that the time clock information $657 conforms to the
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presentation time information S655, the display terminal
fetches the decoded object data S656 and displays the same.
Furthermore, in the fifth embodiment, user can perform
inputting in response to the presented result at the
display terminal 620, and wvhen the inputting is performed,
a apecific event corresponding to the inputting occurs
as described above. At the occurrence of the avenl, Lhe
display terminal 620 generates event igformation S658
indicating an event which occurred and outputs it to the
buffer managing means 604.

As for the operating buffer for decoding 605 and the
composition buffer 607, helding of data is not considered,
as in the decoding apparatus of the first embodiment.

The buffer managing means 604 controls storage and
holding of data in the decoding buffer 602 according to
the process steps shown in the flowchart of figure 7. Step
701 is identical to Step 201 of the first embodiment, and
a loop 1s repeated until Step 702 is performed following
the judgement in Step 701 that the storage is performed.

When Step 702 is performed, the buffer managing means
604 performs control such that an area ¢f the decoding
buffer 602 where coded object data $652 is stored is
protected from writing. Thus, the coded object data S652
is held in the decoding buffer 602 without being deleted

or overwritten.
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In Step 703, the buffer'managiﬁglneans 604 fetches the
deletion event information S654 and sets it as a deletion
condition. Then, in Step 704, the buffer managing means
604 checks whether the event information $658 is output
from. the display terminal 620, thereby judging whether
event has occurred or not. The judgement is made
repaatedly in Steép 704 until the occurrence of the eveant,
and when it is judged that an event has occurred, Step
705 follows this step.

Irn the subsequent Step 705, the buffer managing means
604 treats event information $658 input from the display
terminal 620 as a condition for judgement and compares
it with deletion event information S654 as a deletion
condition. When the event information 5658 does not
conform to the deletion event information $654, Step 704
is performed again, and the judgement is made repeatedly
until the next occurrence of the event.

When it is judged that the event information S658
output from the display terminal 620 conforms to the
deletion event information S654 after repeated execution
of a loop of Steps 704 and 705, Step 706 is performed.
In Step 706, the buffer managing means 604 cancels the
write protection over the area of the decoding buffer 602
which has been designated as a write-protected area in

Step 701. Consequently, the coded object data held due
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to the designation of write protection in Step 701 can
be deleted by overwriting otber data.

In the decoding apparatus of the fifth embodiment,
coded object data is held in the decoding buffer 6C2 until
an event indicated by deletion event information occurs
at the display terminal 620. Therefore, reuse of coded
object data within the decéding buffcr 602 is made possible
by setting such that the object decoding means 606, when
“repatition” is instructed, fetches the ceded object data
held in the decoding buffer 602 to perform the decoding
processing again. In the fifth embodiment, the use of
event information enables to glve commands such as
“repetition” corresponding to user’s operation.

As described above, the deccoding apparatus performing
buffer control according to the fifth embodiment
comprises a buffer managing'xﬁeans 604, and this apparatus
receives multiplexed data including the information
indicating deletion condition as an input and controls
storage and holding of coded object data within the
decoding buffer 602, corresponding to the operation from
user by comparing the information indicating a deletion
condition which is demultiplexed from the mulitplexed
data with the event information indicating an event
occurring in the decoding apparatus. Therefore, reuse of

coded object data according to a deletion condition is
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made possible, and the resultant reduction in an amount
of coded data can realize effective utilization of storage
and transmission media.

According to the fifth embodiment, the decoding
apparatus of the first embodiment comprising a display
terminal is employed and.event information is used as a
condition for judgement. However, this control ﬁay be
performed by uéing the decoding apparatus of the third
embodiment further comprising a display terminal in which
the buffer managing means receives a deletion event
condition and event information as input, and the same
effects can be obtained.

Although in the fifth embodiment multiplexed data
including deletion cvent information multiplexed with
coded object data and others is input and later
demultiplexed o be usad, the deletion event information
transmitted apart from coded object data and time clock
reference information'may be used.

Although in the fifth embodiment the buffer managing
means performs control over holding of the object data
within the decoding buffer, this control may be applied
to the operating buffer for decoding and the composition
buffer. The control of the decoding buffer can reduce
storage of the storage media consumed tor holding as in

the first embodiment, and the control of the operation
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buffer for decoding and the composition buffer can improve
processing efficicucy fove date reuse,

Furthermore, each buffer may be controlled without
causing overflow in the buffer by performing contrel
according to the priorities predetermined for each
object.

As for the buffer control methods defined in the first
to fifth embodiments, a decoding apparatus performing
buffer controls of the respective embodiments is
implemented by recording a decoding program for
performing a decoding processing that includes the buffer
contrels defined in the ;espective embodiments, into a
program storage medium such as floppy disk or CDO-ROM, and
executing this decoding program in a computer system and

the like.
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1. A buffer control method for controlling a buffer
used for decoding processing when coded digitai data is
input, said method comprising:

aninputstepwheretheinputdigitéldata:u;stored
in a decoding buffer:

a decoding step where decoding processing is
performed to the digital data stored in the decoding buffer
using an operating buffer for decoding to generate decoded
digital data, and the decoded digital data is stored in
a composition buffer;

& time clock generating step where time clock
reference information used for obtaining a time clock for
decoding processing is input, and time clock information
indicating the time clock is generated based on the time
clock reference information:

a presentation step where presentation time
spccifying information that specifies a time at which
specific digital data should be presented is input, and
the specificdigital data is presented using the timec clock
information and the presentation time specifying
information; and

a buffer managing step where a previously set

deletion condition that determines deletion of specific
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digital data is input, and control is performed such that
‘the specific digital data shall not be held in the buffer

when the deletion condition is satisfied.

Z. The buffer control method defined in claim 1
wherein, in the presentation step, the decoded digital

data stored in the composition buffer is prescnted.

3. The buffer control method defined in claim 1
wherelin the input coded digital data comprises first to
N-th digital data, said method comprising thé steps of:

the inpul slep where the first to N-th input digital
data input are stored in first to N-th decoding buffers,
respectively;

the decoding step where decoding processing is
performed to the first to N-th digital data stored in the
first to N-th decoding buffers, using first to N-th
operating buffers for decoding, to generate first to N-th
decoded digital data and sloring the respective data into
first to N-th composition buffers;

a composition step of compositing the first to N-th
decoded digital data stored in the first to N-th
composition buffers to generate composited digital data
and storing the composited data in a composited data

buffer; and
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the presentation step where the composited digital

data stored in the composited data buffer is presented.

4. The buffer control method defined in claim 1
wherein, in the buffer managing slep, holding of digital
data in the decoding buffer is controlled based on the

deletion condition.

5. The buffer control method defined in claim 1
wherein, in the buffer managing step, holding of digital
data in the operating buffer for decoding is controlied

based on the deletion condition.

&. The buffer control method defined in claim 1
wherein, in the buffer managing step, holding of decoded
digital data in the composition buffer is controlled based

on the deletion condition.

7. The buffer control method defined in claim 3
wherein, in the buffer managing step, holding of
composited digital data in the composited date buffer is

controlled based on the deletion condition.

8. The buffer control method detined in claim 1

wherein, in the buffer managing step, expiration time
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information indicating a specific time is used as the

deletion condition.

9. The buffer control method defined in claim 8
wherein, in the buffer managing step, the expiration time
information is obtained based on a deletion command that
requests to delete digital data and time information

regarding the deletion command.

10. The buffer control method defined in claim 1
wherein, in the buffer managing step, presentation tine
specifying information that specifies a time at which
specific digital data should be presented is used as the

deletion condition.

11. The buffer control method defingd in claim 19
wherein, in the buffer managing step, among plural pieces
of presentation time specifying information for the
specific digital data, the information whosec value is

maximum is used as the deletion condition.

12. The buffer control method defined in claim 1
wherein, in the buffer managing step, a deletion event
condition that is the information that specifies one of

events occurring in the decoding apparatus, is used as
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the deletion condition, and the control is performed based
on the deletion event condition and event information

indicating an event occurring in the decoding apparatus,.

13. A decoding apparalus receiving coded digital dats
as an input and performing decoding processing while
controlling a buffer used for data prcqessing,
comprising:

o

z decoding buffer for storing the inpnt digital
data;

an object decoding means for performing decoding
processing Lo Lhe digital dala stored in the decoding
buffer to generate decoded digital data:

an cperating pbuffer for decoding used for the
operation for the decoding processing in the object
decoding means:

a composition buffer for storing the decoded
digital data generated by the object décoding means;

a time ¢lock generaling means for receiving time
clock reference information used for obtaining a time
clock for decoding processing, as an input, and generating
time clock information indicating the time clock based
on the time clock reference information:

a presenting means tor receiving presentation time

specifying information that indicates a time at which
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specific digital data should be presented, as an input,
and presanting the specific digital data basad on the time
clock information and the presentation time specifying
information; and
a buffer managing means for receiving a previously

set deletion condition that determines deletion of
specific digital data, as an input, and controlling such
that the specificdigital data shall not be held in a buffer
when the deletion condition is satisfied.

14. The decoding apparatus defined in claim 13 wherein
the presenting means presents the decoded digital data

stored in the composition buffer.

15. The decoding apparatus defined in claim 13
wherein the input coded digital data comprises first to
N-th digital data, said decoding apparatus comprising:

the decoding buffer comprising first to N-th

decoding buffers for storing the first to N-th digital

datsa;

the object decoding means comprising first to N-th
object decoding means for performing decoding processing
to the first to N-th digital data stored in the fir?t to
N-th decoding buffers to generate first to N-th decoded

digital data;
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the operating buffer for decoding comprising first
to N-th operating buffers for decoding which are used by
the first to N-th object decoding means, respectively;

the composition buffer comprising first to N-th
composition buffers for storing the first to N-th deccded
digital data;

a compositing means for compositing the first to
N-th decoded digital data stored in thg first to N-th
composition buffers:; and

acompositeddatabufferforstoringthecompoéited
digital data; and

the presenting means presenting the compesited

digital data stored in the composited data buffer.

lé. A dccoding program recording medium for recordirng
a decoding program which performs decoding processing
while controlling a buffer used for data processing, said
decoding program comprising:

an input step where input digital data is stored
in a decoding buffer;

a decoding step where decoding processing is
performed to the digital data stored in the decoding buffer
t¢c generate decoded digital data, and the decoded data
is stored in a composition buffer;

a time clock generating step where time clock
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reference information used for obtaining a time clock for
decoding processing is input, and time clock information
that indicates the time clock is generated based on the
time clock reference information;

a presenlalion slep where presenlalion Lime
specifying information that indicates a time at which
gpecific digital data should be presented is input, and
the specificdigital data is presented using the time clock
information and the presentation time specifying
information; and

a buffer managing step where a previocusly set
deletion condition that determines deletion of specific
digital data is input, and control is performed such that
the specific digital data shall not be held when the

deletion condition is satisfied.

17. The decoding program recording medium detined in
ciaim 16 for recording the decoding program including the
presentation step where the decoded digilal dala slored

in the composition buffer is presented.

18. The decoding program recording medium defined in

claim 16 for recording the decoding program in which the
input coded digital data comprises first to N-th digitai

data, said decoding program including:
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the input slep where the first to N-th input digital
data are stored in first to N-th decoding buffers,
respectively;

the decoding step where decoding processing is
performed to the first to N-th digital dafa stored in the
first to N-th decoding buffers, using first to N-th
operating buffers for decoding, to generate first to N-th
decoded digital_ data and storing the decoded digital cata
in first to N-th composition buffers:

a compositing step where the first to N-th decoded
digital data stored in the first to N-th composition
buffers are composited to generate composited digital
data and the composited digital data is stored in 2
composited date buffer; and

the presentation step where the composited digital

data stored in the composited data buffer is presented.



