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BUFFER CONTROL METHOD, AND DECODING APPARATUS 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 relates to control of a buffer used for 

performing decoding processing to coded digital data. 

BACKGROUND OF THE INVENTION 

Technologies tor digitization and compression of 

picture and audio data which are originally analog have 

made progress. Tlie mt;rlL!::> u[ u::;luy <ll<,Jll.i.Led. <lciLd 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 ettectively while 

keeping a quality of data to be recorded or transmitted; 

and high technologles for err<.>r correction and encryption 

can be used with ease. 

For transmitting and receiving the digitized data and 

the compression-cdded data, packetizing is generally 

performed. Packetizinq means qenerating 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 efficiency and precision of data 

communica t i<)n. 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 reatrnembled to original data. 

Therefore, to each packet, information indicating a 

de8tination, u transmission source, and an order is added 

to each packet. 

Tn t.rnnsmission of packetized digital data, for 

example, plural types of digital data including picture, 

audio, and text information are split.into pieces, 

respect:ively, and Lll~ lnformation for utilizing the 

digital data is added to each piece to packetize the data. 

Th.:-n, m111rip1P.x7ng processing is performed on the 

assumption that packets based on plural types of data 

con st. i t:nt.e a stream, and resultant multiplexed data is 

transmitted. 

As an international standard method for 

technologies of compre~~lon-coding digital data such as 

picture, audio, and text data, multiplexing plural pieces 

of compression-coded di9ital data, and transmitting the 

resultant data, Moving Picture Experts Gcoup, Phase 2 

{MPEG2) has become pervasive (for reference purpose, see 

ISO/IEC JTCl/SC29/WGll N801,"ISO/IEC !3818-1 

International Standard: INFORMATION TECHNOLOGY-GENERIC 
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CODING OE' 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/WG11 Nl483, ''Systems Working Draft 

Version 2. O", 1996, November}. MPEG4 has a feature that 

digital data including picture, audio, and text data are 

t t"ea. tcd, and in c<:ich case, specific compor..ent s a re treated 

as objects; for example, the objects included in a picture 

are usEH1 as ohje:~t.s. Fj gu re Sis a conceptual diagram for 

explaining object processing. Hereinafter a des er ipt ion 

is glven 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 d..J.ta, and one 

piece of the picture data corresponding to one screen 

(fram~) is c:nl 1ed a fr.ame picture. As shown in figure 8, 

it can be thought that one frame picture S801 is composed 

of three objects: a background 5802, a water plant $803, 

a.nd d f lsh S804. In the object processing for moving 

picture, the processing efficiency is improved generally 

by treating specific objects included in a mo11ln9 picture 

(the water plant and the fish in this case} and the other 

objects {a background in this case) separatoly, 

ln M?~G4, 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 inforrna t ion of each 

object data, and the resultant multiplexed data is 

transmitted or recorded. Time information is used for 

appropriate decoding of the multiplexed data t ra!1smi t ted 

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 904, a 

compositing means 905, a composited data buffer 906, a 

presenting means 907, and a time clock generating means 

90S. 

The demultiplexing means 901 receives multiplexed 

doto which iD o procc~Ding 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 

pieces 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 comprlses first to third object 

decoding means 903a to 903c used for processing the first 

to third object data. The composition buffer 904 

temporarily stores the decoded object data which is 

a processing object of composition processing, and 

comprises first: to third composi t.ion buffers 904a to 904c 

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 ~lo~k generating 

means 908 generates a time clock used for decoding 

processin9, 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 5951 which is a 

processing object for the decoding apparatus is input to 

the demultiplexing means 901. The demultiplexing means 

901 dcmult.lylex.e::> the mulLlplexetl daLa S951 Lu generate 

first to third coded object data S952, 5953, and S954, 

tim~ clock rQference information S955, and presentation 

time information of object data 5956. Then, 

the demultiplexing means 901 outputs the first to third 

coded object data S952 to S954 to the first to third 

decoding buffers 902a to 902c, the time clock referer.ce 

information 5955 to the time clock generating means 908, 

and the presentation time information S956 to the 

presenting means 907, respectively. The first to 

third decoding buffers 902a to 902c store the first 

to third input coded object data 5952 to 5954 until the 

first to third object decoding means 903a to 903c tetch 

them, respectively. 

The first to third object decodlng m~ctu!S 903a to 

903c fetch the coded object data 5952 to S954 from the 

first to third decoding buffers 902a to 902c, respectively, 

and perform d~coding processing to generate the first to 

third decoded object data S957 to S959, outputting the 

same ~o ~he first to third composition buffers 904a to 

904c, resp~ctively. The first to third composition 
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buffers 904a to 904c store the first to third decoded 

object data S957 to 5959 until the compositinq means 905 

fetches the same. 

The compositing means 905 fetches the first to third 

decoded object.data S957 to 5959 from the first to third 

composition buffer 904a to 904c, respectively, and 

performs composition processing to gener~te composited 

object data S960, outputting it to the composited data 

buffer 906. The composited data buffer 906 stores the 

input composited object data 5960 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, 

gen~rates time clock information S961 based on time clock 

reference inf6rmation 5955 using the generated clock 

signals, and outputs it to the presenting means 907. The 

time clock information 5961 is the time information used 

for the processing in the decoding apparatus. The 

presenting means 907 compares the input time clock 

information S961 with the presentation time information 

SQ56. Wh~n it is judged that the time clock information 

S961 conforms to the presentation time information S9 56, 

this presentinq means fetches the composited object 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 composited data buffer enables to perfor~ 

demultiplexing of rnul tiplexed data, decoding processing, 

composition processing, and presentation sirnul~aneo~sly 

while receiving multiplexed data. As these b~ffers, 

employed are relatively high-speed storage media suc!'l as 

semiconductor memories. Because the buffers / capacity is 

finite, in t:he prior nrt. decoding apparatus, the following 

controls are performed to the respective buffer:s inclt:ded 

therein. 

In Lhe decoding buff er 902a, when object data ":.a ta 

1" is stored, a storage area of the decoding buffer 

(storage medium} where ~oata 1" is stored is protected 

from writing. Therefore, "Data 2", which is the data 

input following "Data 1u, is stored in any storage area 

of the decoding buffer 902a other than the area where "Data 

l" is stored. Consequently, "Data 1n is held in the 

de(.;odlng buffer 902a until the decoding processing at: the 

subsequent stage is performed, protected from being 

overwritten by the subsequent data to be stored. Then, 

when "Data l" is subjected to processing by the object 

decoding means, the protection over the storage area of 

~he decoding butter 902a where "Data 1" is stored is 

canceled. This means that it is possible to overwrite the 
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subsequenl data, "Data N", in the area where "Data l" is 

stored. 

Also in the buffers other than the decoding buffer 

902a, the same buffer control is performed. :n each 

buffer, when the data stored ~herein is subjected to the 

processing at the subsequent stage, namely, conpositior. 

processing for the composition buffer and presentation 

for the composited data buffer, overwriting can be 

performed in the storage area which the data hn.s oc:c:upi ed. 

As described above, in the prior art decoding 

apparatus, 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 presented 

correctly acco~ding to time information. 

In the prior art decoding apparatus, the above­

described control over data storage is performed in each 

of the decoding ouffer 902, the composition buffer 904, 

and the compos.iLed data buffer 906, and input data is held 

until a processing .is performed at a subsequent stage, 

but tha data stored in each buffer cannot be treated as 

a processing object of the same processing two times. 

Figure 10 is a diagram fer explaining a possibility 

of reusing object data in the decoding apparatus. As 

shown in the figure, frame pictures SlOOl to $1004 are 
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picture data o.rdered 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 pictu~e 

as specific object data, the object data of the fish 

included in the frame picture SlOOl is identical to that 

included in the frame picture Sl003, and reuse of the data 

is po!3siblc as long as the dilta is held. The reuse of du.ta 

can reduce consumed capacity of recording media and 

occupancy of transmission paths, as well a~ amo11nt of coded 

object data . 

. Further, in games treating moving pictures, when 

per: f ormlug coc.ilng and decoding processing to object data 

object is presented repeatedly and periodically, which 

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 c.;ouLluuing the presentation is determined. 

Thus, in the buffer control of the prior a.rt decoding 

apparatus, holding data after the proccooing ut 

subsequent stage is not considered. Further, although 

it is unreal to hold the whole data stor~d in buffers of 

finir.e 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 OF THE INVENTIQtl 

An object of the present invention is t:o provide a 

buffer control method that enables data reuse by 

determining if the data temporarily stored in ~ buff er 

used for decoding processing to multiplexed dara should 

be held and holding the data which might be r~11sr,:d, t.hereby 

realizing improved processing efficiency and effective 

utilization of device resource. 

Another objecl uf ll1e present invention is to provide 

a decoding apparatus performing a buffer cor1trol that 

enables data reuse by determining if the data temporarily 

stored in a buffer used for decoding processing to 

mult:ip] ~x~rl d~ta should be held and holding the data which 

might be reused, thereby realizing improved processing 

efficiency and effective utilization of device resource. 

Still a.nothec objecL uf the present invention is to 

provide a recording medium used for recording a decoding 

program executed in computer system to perf crm a buffer 

control that can realize data reuse by determining if 

the data temporarily stored in '1 buffer used for decoding 

processing to multiplexed data should be held and holding 

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

resource. 

Other objects and advantages of the invention will 

become apparent from the detailed description that 

follows. The detailed description and specific 

embodiments described are provided only for illust rat.ion 

since vurioua additions and modifications within the 

scope of the invention will be apparent to those of skill 

in the art from the detailed description. 

According to a first aspect of the pres~nt i.r1vention, 

provided is a buffer control method which controls a buffer 

used for decoding processing when coded digital data :s 

input, and this control method comprises:. an input step 

where the 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 

using an operating buffer for decoding to generate decoded 

digital data, and the decoded digital data is stored i~ 

a compos1 tion buffer; a time clock generating step where 

time clock .reference information used for obta..ining a time 

clock for decoding processing is input, and time clock 

information indicating the ti.m~ cl oc:k i ·"" l:JP.n~r-3t'?d ba.sed 

on tho 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 a buffer 

managing step where a previously set deletion condi~ion 

that de~ermines deletion of specific digital daLa is 

input, and control is performed such that the specific 

digital data shall not. be held in u. buffer when the deletion 

condition is satisfied. Therefore, corresponding to a 

set deletion condit.ion, control is performed 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 buff er control method of 

the first aspect, the decoded digital data stored in the 

composition buffer is presented. 

According ton third aspect of the present invention, 

in the bu!fa.c control method of the first aspect, the input 

coded digital data comprises first to N-th diqital data, 

ctnd. Lhis control method includes: the input: st.ep where 

the first to N-th digital data input are stored in first 

to N-th decoding bu f fcrD, rcspecti vely; the decoding step 

where decoding processing is performed to the first to 

N-th digital dat~ Rtored in the first to N-th de~oding 

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 compositing 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 the 

presentation step where the composited digital data 

stored in the composited data buffer is presented. 

According to a fourth aspect of the present-. invention, 

in 1·.hf": 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 d0letion 

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 <:1. oixth uspect of the pre5ent invention, 

in the buffer managing step of the buffer control method 

of th~ fir~t aspect, holding qf 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. 

Jl.ccording 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 ~he 

<ll:::!li:;L.i.vl! <..:c.m<llLiuu. !her:t:rure, ln Llte <..:c.>mpu::>lLcd daLa 

buffer, the composited data comprising plur~l piece~ of 

decoded digital data is held. 

According to an Aighth .:3Spect. of the present invention, 

in the buf'fer managing step of the buffer control method 

of the first aspect, expiration time information 

indicating a specific time is used as t:he deleLion 

condition. Therefore, digital data is held in a buffer 

until a time indicated by expiration time information is 

reached. 

Ac:c:ord i rHJ to a ninth aspect of the present invention, 

·in the buffer managing step of the buffe.r control method 

of the eighth aspect, the expiration time information is 

obtained bdseu on ~ deletion command .which requests to 

delete digital data and time information regarding the 

deletion command. Therefore, digital data is held in a 

buffer until a time indicated by expiration time 

informn~ion is reached. 

According 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 reached. 

According to un eleventh aspect of the present 

invention, in the buffer managing step of the buffer 

control method of the tenth a$pe.ct., .::imong plural pieces 

of presentation time specifying information for the 

specific digltal 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 maximum value. 

According to a twelfth aspect of the pre.sent invention, 

in the buffer managing step of the buff er 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 

condition, and control i!3 performed based on the de let.ion 

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 

in~r~ntion, provirlerl iR a rlP.r.oding app;:iratn.~ t.hnt. receives 

coded digital data as an input and performs decodi~g 

processing while controlling a buffer used Lor data 

processing. The decoding apparatus comprises: a decoding 

buffer for storing the input digital data; an object 

decoding means for performing decoding processing to the 

digital data stored in the decoding buffer to generate 

d~coded digital data; an operating huffer fnr decoding 

used for the opera ti on for decoding precess in the object 

decoding means; a composition buffer for storing the 

decoded digital data generated by che object decoding 

means; a time clock generating means for receiving time 

clock reference information used for obtaining a t!me 

clock for decoding, as an input, and generating time clock 

information indicating the time clock b~~~d on the ti~e 

ciock rcterence information; a presenting means for 

receiving presentation time specifying information that 

iudlca.Les a time ;;it which specific digital data should 

be presented, as an input, and presenting the specific 

digital data based on the tim~ clock informution und the 

presentation time specifying information; and a buffer 

managing mP.nnR for receiving a previously set deletion 

condition that determines deletion of specific digital 

data, as an input, and controlling such that the specific 
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digital data shall not be held in a buffer when the deletion 

condition is satisfied. Therefore, corrP.sponoing to a 

set de let ion condition, control is performed over holding 

specific digital data and canceling the holding. 

According to ci fourLeenU1 i:iSpect of the present 

invention, in the decoding apparatus of the thirteenth 

aspect, th~ presenting means presents the decoded digital 

data stored in the composition buffer. 

According to a fifteenth aspect of th~ r1resent 

invention, in the decoding apparatus of the th~rteenth 

aspect, with the input coded digital data input comprising 

first to N-th digital data, t!rn decoding buffer comprises 

first to N-th decoding buffers for storing lhe :irst t.o 

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 generate first to N-th decoded digital data; the 

operating buffer for decoding ~umprises firs: to N-th 

operating buffers for decoding that are used by the first 

to N-th object decoding means, respectively; and tho 

composition buffer comprises first to N-th composition 

buffers for storing the first to N-th decoded di gi tA 1 ~.:it: a. 

The decoding apparatus further includes a compositing 

mean~ 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 preser.tinq 

means. 

According to a sixteenth aspect of the present 

invention, ~ decoding progrum recording medium is u~ed 

for recording a decoding program which performs decoding 

proc~ssing wi~h ~nnt~nl over a buffer used for data 

processing. The decoding program comprises: an input 

step where input digital data is stored in a decodinq 

buffer; a decoding step where decoding processing is 

performed to the digital data stored in the decoding buffer 

to generate decoded digital data, <:tnd the decoded digital 

data is stored in a composition buffer; a time clock 

generating means whP.rP. t.ime clock reference informa~ion 

used tor obtaining a time clock for decoding processing 

is input, and time c!ock information indicatinq the time 

clock .i~ 9eIHH·ated based on the time clock reference 

information; a presentation step where presentation time 

specifying information thut indicates a time at which 

specific digital data should be presented is .input, and 

the spEH:i fi ~ rli qi ta l data is presented using t.he 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 

speci fie 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, 

<.:oL·respunding 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 

inv~n~inn, the decoding program recording medium of the 

sixteenth aspect is used for recording the decoding 

program wherein, in the presentatio~ step, the decoded 

digital 0dld ~Lured in the composition buffer is 

presented. 

According to an eighteenth aspect of the present 

invention, the decoding program recording medium of t~e 

sixteenth aspect is 11st=:<i for recording th'? decoding 

program in which the input coded digital data comprises 

first to N-th digital data. The decoding proqram 

includes: Lhi: 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 buff~rs, using first to N-th operating 

butters !or decoding, to generate first to N-th decoded 

digital data and storing- the decoded digital data in first 
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to N-th composition buffers, and a c6mposition step of 

c.ornpositing 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 

diglLc.l do.La. ln d c;omposlLed data buffer; cind the 

presentation step where the composited digital data 

stored in the composited data buffer is presented. 

BRIEF QESCRIPTION OF ~HE DRAWINGS 

Figure 1 is a block diagram illustrating the 

construction of a decoding apparatus pertorming buffer 

control according to a first embodiment of the preser.t 

invention. 

Figure?. i.s a flowchart illustrating the process steps 

of a buffer control performed by a buffer maDaging means 

according to the first embodiment. 

Figure 3 is a diagram illustrating the structure of 

mul~iplexed data input in a second embodiment of the 

present invention. 

Figure 4 is ~ block diagram illustrating the 

construction of a decoding apparatus performing buffer 

control according to a third embodiment of the present 

invention. 

Figure 5 is a diagram illustrating the slructurc of 

mul~iplexcd data input in a fourth embodiment.of t~e 

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 invent :.on. 

Figure 7 is a flowchart illustrating the pr.::>cess steps 

of a buffer control performed by a buffer mctr!d~.ir19 means 

in the fifth embodiment. 

Figure 8 is a diagram for explaining object data 

processing. 

Figure 9 is a block diagram illustrating t~e 

construction of a prior art decoding apparatus for 

processing multiplexed data. 

Flyu.r:~ 10 .i.:;$ a <llo.grcun for explalnlug ct pc..>::>::>.i.bi.l.i.Ly 

of reusing object data in decoding apparatus. 

PET~.ru_o __ Q.~S.CRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiment 1. 

In a buffer control method according to a first 

embodiment of the present invention, judgement is made 

based on a deletion condition which permits deletion cf 

Lhe dalo. slored ln o. 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 

invent:ion, and figure 2 is a flowchart showing the process 

steps of a buffer control according to the first embodiment. 
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As shown ln 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 bu=fer for 

dec.;oding 105, an object decoding means 106, a composition 

buffer 107, and a presenting means 108. 

The demultiplexing mean~ 101 receives multiplexed 

data which is a processing object for the decoding 

apparatus, as an input, and demnlt:iplexes i.t to generate 

coded object data, time clock reference information, 

expiration time information, and presentatio~ time 

information.of object dd.ta. The decoding buffer 102 

temporarily stores coded object data which is a 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 holdlng of 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 generatf: der.oded object 

dat:a. 'l'he composition buffer io·1 temporarily stores 

decoded object data which is an object to be presented. 
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, 
The presenting means 108 presents decoded object data 

based on a time clock which will be described later a~d 

a presentation time of the object. 

Hereinafter a description is given of the operation 

for multiplexed data processing by the decodir19 appa .ca. L us 

of the first embodiment having the above-described 

const=uction, with reference to figures 1 and 2. 

r·~ultiplexed data $151 as a processing object is input 

to the decoding apparatus of the first embodiLlent. The 

multiplexed data SlSl comprises coded object data, ti~e 

clock reference information, and presentation time 

information, like the device input of the prier art 

decoding apparatus, and further includes deletion 

condition information of coded object data as well. The 

deletion condition of object indicates a condi.tion which 

reduces or removes a possibility of reusing the object, 

and when ~his condition is satisfied, the decoding 

apparatus of the first embodiment stops holding object 

data in the buffers. Here, used as the delet.:.on condition 

information is expiration time information, i.e., a time 

at which object data is not necessary to be held. 

In the decoding apparatus 6f the first embodiment,· 

the multiplexed data 5151 is input to the demultiplexing 

means 101 which demultiplexes the multiplexed da~a 5151 

to generate coded object data Sl52, time clock reference 
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information Sl53, expiration time information of object 

Sl54, and presentation time information of ohjP.ct d~t~ 

8155. The demultiplexing means 101 outputs the coded 

object data S152 to the decoding buffer 102, the time clock 

reference information 5153 to the time clock generating 

means 103, the expiration time information S154 to the 

buffer managing means 101, and the presentation time 

information Sl55 to the presenting means 108, 

respectively. The decoding buffer 102 ho1d~ th~ r.nrl~d 

object data input Sl52 under the control from the buffer 

managing means 104. 

Th~ u~<.:o<llng m(:!ans 1O6 fetches the coded object data. 

from the decoding buffer 102 and performs decoding 

processing using the operating buffer for decoding 105 

to generate decoded object data Sl56. The object decoding 

means 106 copies the coded object data B15/. held in the 

decoding buffer 102 to the operating buffer for decoding 

105 while pe.rforming decoding processing to the data held 

by the operating buffer for decoding 105. The object 

decoding means 106 outputs the decoded object data Sl56 

generated to the composition buffer 107 which holds the 

decoded object data S156 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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ger.erates time clock information S157 based on time . ' c_cc.< 

r:eferern..:e lnfu.r:mallou Sl53 usinq the qenerated clocK. 

signals, outputting the same to the presenting ::tElans 108. 

The Lime clock information 5157 is the time information 

used fuL· Lla~ p.i:-o<.:e:>sing in the decoding apparat:us. The 

presentina means 108 compares the input time clock 

inform~tion S157 with thg prgsGntaticn time infcrmatic~ 

Sl55. Theu, wlieu t.he Lime ~loc..:k information 5157 conforms 

to the pres~ntation time information SlSS, it fetchgs thG 

decoded object do. Lu h1::!lt.l .i.u Llit= <..:umµu!:!l Lluu t?uU.e.r lll; 

and presents the same. Also in the decoding apparatus of 

outputs the gcnQratQd timQ clock information S157 to thG 

108. 

The buffer mo.na9.i.n9 nu~clll::.i l 04 t;on Lruls ::; toraqe and 

holding of data in the decoding buffer 102 by the process 

steps showr1 .i.n Lil~ flowt;llcu·L o[ flqure 2. First O! a 11, 

in Step 201, it is judgQd ~hether coded object data is 

stored in thli'! decodluy i.Juffi;t; 102 or not. When the da1:a 

; ~ ~tr.n··P.d, st ... p 202 and other followin9 stops «rQ performed, 

and otherwise the decision is .r:ept:!dli:u .i.u St.~µ 201 until 

th~ d~ta is input. 

In Deep 202, the buffer m~naging means 104 per!otms 

C:()nt.r()I ~o t.hrtt. rhP. ;-irP.n nf t.he. dP.coding buffer 102 storing 
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the coded object d~t .::i S 1 S/ i ~ protected rrom writ ir.g. !Jue 

Lu Ll1.i.~, Lh.;.: coded object data !315~ ~I'm be held in the 

decoding buffer 102 witho"t- hP.ing dP.leted or overwritten. 

Iu Slt::!;J 203, the buffer managing mean3 l 04 fetc!"~e3 

the input QXpiration time infnrm~tinn Sl~J trom the 

d~mulLiyleAing means 101, setting it as a de:etion 

condition. Next, in Sti:>p ?04, thP. huff~r m."lnaging mear:s 

104 !etches the time clock informetion Cl57 input fccrn 

condition £or judgement. 

:n StP.p 70~ which tollows Step 20'1, the buffer 

managing means 104 mukc~ ~ comp~rioon between the t~rec 

c!n~k i"tnrm~tinn Sl~f as a condition for judgement and 

the expirotion time information 0154 as a deletion 

condition. Whi?n rhP. tim~ r.lor.k intormntion Sl:->I does no!:: 

Leach the expiration time information 9154, Step 204 i~ 

repA~~Rrl whAr~ ~h~ ~nnditinn tor judgement is renewed oy 

obtaining the f:irne -::lock information !Jl57 again, and then 

rhf': j 11rl1JE":mP-nt. in Step 20~ is pertormed. 

A loop of Steps 204 and 205 is repeated, and when the 

timA ~ln~k inform~tion Sl~1 generated by the time clock 

generating means 103 conforms to or exceeds the expira:.ion 

t.im~ intorm~t.i.on S1!:>4. Step 206 is pertormed. .:.n ~tet> 206. 

the buffer muna9in9 meano 104 cancclo the writ<:: protection 

over the area of the decoding buffer 102 which has bee~ 
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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 reached. Therefore, a setting can be 

performed such that if "repetition" is instructed to the 

object decoding means 106, for example, the coded object 

data held in the decoding buffer 102 is fetched to perform 

the decoding 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 bu!fer 107, the same controls are performed 

as in the prior art decoding apparatus, such that the 

buffers do net hold the data once subjected to the 

processing at the subsequent stages. 

Thus, the decoding apparatus 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 object data in the decoding buffer 
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10/ hy m;:iking :::i r:nrr.p.:iri.c:nn hAtWAP.n f-hA rlP.iPt-inr. r.n:'"lrliHC"\n 

information demultiplexed from the multiplexed data and 

thR ~imR infnrm~tinn nf tha rlecoding apparatus. 

Therefore, reuse of coded object data co~~espondlcg Lu 

reduction in on amount of coded data can renlize effective 

utilization of storage and transmission media. 

In the .( lL·st embodiment, rnul tiplcxcd d;:it.:i which 

includes expiration time information multiplexed with 

coded object data and others is input and th~n 

demultiplexed to be used, but an alternative is also 

applicable that expira~ion time information tran~m!ttcd 

apart from the coded object data and the time clock 

r9f~r~nc<a information is utilized, s.nd "!:.hie c.:i.n be ;::.pplicci 

easily by employing the construction in which the 

expiration time information transmitted alone can be 

input to the burrer managing means 104. 

Generally, in satellite digital bro;;idc.:iot ing, ground 

wave digital broadcasting, or Diqit:al versat~le Vi$k 

(DVD), coded data multipleMed with time inform;;ition ~nd 

others 1s ~ransm1tted er recorded as mult:iplexed data; 

in Local Ar9a Network (LAN} and the Internet, coded dat.:i 

and time information are not mult1pleKed toqe~her and 

t.ransmit:t.Qd separately. The buffer control according t:o 

Lht! flr::>L ~mbodlment, however, can be applied 1n either 
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case. 

rn ~hr. first embodiment, expiration time of tarqet 

objGct data is us~d as a condition, but in place of ~he 

expiration time, presentation time specifvina 

info.t·mation is also appll<.:etbl~ whl<.:h sp~<.:.i[it:!::; a L.in;e aL 

which specific digital data should be presented. 

P~Gsentation timG of object data or sum cf this 

presentation time and a presentation duration ~ay be 

applied as presentation time specifying information. In 

the ca.se ot. pertorminq such control, wtlen p.:t.:ral 

presentation times are provided for ~ne piece of object 

<la.La, ..i.L l::.; J:Jl.~.C1:Hl.t:U Lu u:s~ Lllt: l11[uuttaL..i.u11 llav.!.11y L'.1t­

maximi..:m valur.? so as to ass 1:.re holding of th-e ob;ect data. 

Fui.Ll1~i.·, lu Lh1: fli.·~L eml>udlmeuL, L.ht: l>u.Cfe!: n:<:lr:oqinq 

means performs a control over holding of the obj&ct dat& 

within the decodinq buffer, but the other buffer can be 

the target ot the control. The reuse ot stored data can 

l.J~ i.~c:tll:t:1:n.I 1.Jy 1,;vuLL«)lllw.~ ::;u1,;ll LhdL .ln Lhe 0µeratinq 

buffer for cl.:icoding, a specific data a..c~a, wh.i..<;h is used 

fv.L Lemµu1arily ~Lorluq ddLet durinq the decodinq 

opQration by thQ objQct dGcoding mgans to codGd objGct 

UdLa, .i::; p1.uL~c,;L~<.l [rum wLlLlnq, ur lu Lhc <.:vmµusillor; 

buffer. an area for storing specific decoded object data 

is protected from writing. 

Tn this case, when holding of data is performed in 
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the dR<:od1ng huttRr as descrthed in thP. ti rst: P.mh0:iimP.nt, 

the data held is the compression-coded one, ftn~ thuff t~~ 

On the other hand, holding data in the operating buffer 

tor decoding en ah les to omit <'i p.3 rt of r.ht'! <ii>:c":nd i ::g p r·c:r:P.s~ 

for data reuse, and holding data in the compositior. buf::e!: 

enables to present the data to bA TAU~Ad imnAdiA~Aly, 

thereby improving process ef!"iciency for data reuse 

a I t:hcrngl"1 t:hP. !'lt.or?.qP: ot !=lt.<HiHJA mP.ni nm r~rp1 i rAti tr\ r 

holding i3 i~creu3ed because the data to be held is the 

decoded one. 

Furthc.?:morc, there may be Q caoc where limit i;; plo.ccd 

on a maximum amount of data stored in the decoeiing t:mtt;=:r, 

and thuc overflow might be caused in the decoding buffer 

by inputting object da~a into the decoding butter ~A~n~A 

the time clock of the decoding apparatus does.not =each 

a expiration time ot the object data, that i~. whAn thP 

prcviou3ly 3tored object data ia 5till held in the bu::fer. 

ln this case, prior1t1es are previously determined ~c>r 

c~ch object datu and the information indicating the 

priorities is assigned to each object data. The buff~r 

m3n~ging mcono 104 then pcrform3 control $UCh that that 

data of low-priority is deleted according to the 

prioriticv.aD~igncd to coch objcc~, thereby preventing 

overflow in the buffer. This control method is e!.'!ective 
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whR~ th~ nigh-RpA~~ RtnrRge medium used as a buffer has 

a small cop<lcity. This method may be used =o= cc~trol o•:er 

the operating buffAr fnr rlA~nrlinq ~nd th~ ~nmpnsit'.nn 

buf:er. 

E:nt.oi:.Hmi:- n t 2 . 

!n a buffer control method according to a second 

P.mhnr! ~ mi::;nr. of t:hl=l prP.~l=!nt. i nvAnt.ion, cont.rol is performed 

with the same time information as in the first er:ibodime~t, 

using input data as multiplexed data including a corr,mar.d 

reque3ting to delete object data. 

A decoding apparatus per!orming ouf !er con~~ol 

according to the second embodiment hos the same 

cons-::rnction as that ir. the :tirst embodimer:t:, <rnd tr1<=: 

description is given with reference to figcre ~. Ir. 

ti.gure l, the demultiplexing means llll ht:1s r. ccmrr.ano 

extracting capability and e;.:tracts a command i:.cluded in 

multip.lexed data and time intorrnation regarding the 

command. The othe.r components ope.rate in the same way as 

in t!H~ first embodiment, a.nd the description I.hereof i ~ 

omitted. 

Figure j is a diagram illustrating the structure ct 

multiplexed data input to the decoding apparatu2 

according co the second embodiment. As described above, 

3incc different types of dar.a such as pict:u.re, audio, and . 

text data are treated in a same way as long as the data 
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<'I pre:~c::'ii h~d :"ii;:~ in ti-ansm:i ssion of digital data ancl thus 

rr.n!r.iplt":XP.<i o.::it.::i ~~ trA;:itA<i ;:is~ ryrt'.'>1.ip of plural packets. 

!n the figure, reference numerals JOl to 304 desiqnate 

packets const.itutinqmnlt1pl~xP.ri ri;.it;.:i, numerals 301, 302, 

and 303 de~ignate packet" of object data, and :-.umerel J02 

designates a p~~k~t. ~ont.~ining ohjAr.t control data 

{he~einafter referred to as command packet). ~s is 

;.i!:de;St.~0.r! trom !-hi !=t f.; CJ'lTP, thi:> f':l"l'!\"rn~nr:l f'~r."~Q~ 302 

con3i3t3 of a header ~ectio:-i 302a and a data sec~ion 302b 

conta1n1ng ri r.c'">mm..:inci A~ rh~ m;iin hnrly, thP hl"~rl!?r. sP.r.t:on 

30~~.=i includluy L.im<.: ln£ct:muticn regarding the ccmmand and 

t.he other information. The object dnt.?. p.;c:k~t :~1n h;:;~ :-•1p 

c~rnc ctructurc con3isting of a header ~ectio~ JOJo Qnd 

a data section 303b including r:ociP.ci Mij~c:I d;1 i-.:i ::i;:; th!? 

main body, t.hP. header section JOJa including time 

inrormat1on regarding the ohj~~t d~t~ ~nrl thP nth~r 

information. In this case, the command packet 302 is a 

delei:ion co.mma11u r:equfesting to delete ohj P.~r., ;:inrl 1"he t irn~ 

information included in the header section 302a indicat.::is 

a i:im€ at which the deletion command !'Jhon1 rl hl'l Al<AClltP.d. 

Hereinafter a de3cription is given of the operation 

of the decoding app~r~tus a~~orrlin9 tn thP ~Prnnrl 

embodiment whan the multiplexed data illu~trated in 

figure 3 is input. 



34 

!niti;illy, the multipleKed data S151 shown in figure 

3 is input to the decoding appara~us ac~nrd1nq ~n ~h~ 

3ccond embodiment. ?he multiplexed d.:it.:i. s: 51 i.:} input t'.'.l 

the demul~iPlexina means 101 where ~he data is 

dcmulciplcxcd into coded o~jcct d~to S152, time cloc~ 

reference information Sl53, and presentation :ime 

informr.it.ion £155, ao in the firct embodiment, .:.'Ind output 

to the decoding buffer 102, the time clock generating rnea~s 

103, .:i.nd the prcocnting mc~no 108, rcopcctivc~y. Then, 

since the demultiplexing means 101 included in the 

decoding .:i.pp.::i.r.'.ltuo of the £ccond embodiment ha~ .:i. ccmms:-id 

ex:: ract:.ng capao111 ty, wner.. tne command packet 302 shew:; 

in figure 3 is detected, this means obtains ;i c:ommanc cf 

deletinq ob1ect: and the informat:ion included in the header 

section 302a of the packet 302 which indicates a time ~t 

¥Jhicr1 t.he command shou 1.o be executed. The nem1: 1r,1p1ex1 r.<] 

means 101 outputs the time at which the deletion co~rr.and 

should be executed to the buffer managing means 104 as 

expiration time information Sl51. 

The decoding processing and presen~ation of objec~ 

d~t~, ~nd the procoeein9 of the time inform~tion arc 

performed in the same manner as 1n the first embodiment. 

The control over the decoding buffer 10' iR p~rfnrm~ri hy 

~he buffer rnanaqinq means 104 usinq the expiration time 

information Sl54 in the same manner as in the first 



35 

embodiment. 

As described above, the decoding apparatus according 

to the second embodiment comprises a demultiplexing means 

104 having a command extracting capability, and this 

apparatus receives the multiplexed data including a 

corr.m2.nd requesting deletion and the information of a time 

at which the command should be executed, as an ir.put, and 

controls storuqe and holding of coded object data in the 

decoding buffer 102 by making a comparison between the 

time information used as a deletion condition that is 

obtained from the above-described multiplexed data and 

the time information of the decoding apparatus, as in the 

first embodiment where the time information obtained from 

multiplexed data is used as it is, as a deletion condition. 

Therefore, the coded object data can be reused 

corresponding to a deletion 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 command multiplexed with coded object data and others 

is input, and then dernul tiplexed to be used. However, the 

command transmitted apart from the coded object data and 

the time clock reference information 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 control led without 

causing overflow in the buffer by performing control 

according to the priorities prede~ermined for each 

object. 

Embodiment 3. 

In a buff er control method according to a third 

embodiment of the present invention, buffers used for data 

processing are controlled using a de let.ion r:oncl it ion when 

multiplexed data including plural pieces of object data 

is a processing object. 

f'igure 4 is a block diagram lllu::st.raLiny the 

construction of a decoding apparatus performing buff er 

control according to the third embodiment of the present 

invention. P...s shown in figure 4, the decoding apparatus 

of the thi.rd embodiment comprises: a demultiplexing means 

401, a decoding but.fer 402, an object decoding means 403, 

a composition buffer 404, a compositing means 405, a 

.composited data buffer 40G, a presenting means 407, a time 
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clock generating means 408, and a buffer managing means 

409. Fur~her, assume that the decoding apparatus of the 

third embodiment treats two pieces of object da~a. 

The decoding buffer 402 temporally st~rcs 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, 

respec~ively. The object decoding means 403 performs 

decoding processing to coded object data to generate 

decoded object dat~. The object decoding racuns 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 perfor~s 

decoding processing using the operating buffer in the same 

manner as the object decoding means of the fi. rst embodiment. 

The composition buffer 404 temporally stores decoded 

object datu. which is a processing object of a composition 

processing at the subsequent stage. The c~rnposition 

buffer 404 comprises first and second composition buffers 

404a and 404b that are used for temporally storinq first 

and second decoded object data. 

The compositing means 405 composites pieces of 
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The compositea aata bu!ter 4U6 tempnra I I y ~tf\rP:~ 

compo3i ted object data wh i c:h is an obj ec:t ti:-. be. presented. 

The but .t er managing means 4 o Y ~nn t. rn I~ ~ :""cHnc.JP. :inrl hn' ri i ...,1 

of data in the composited data buffer 406 using a dele::ior. 

cor:di Liou wt1.l.ctl will be described lat~r ?.n<i ri 1.: m~ r:1 :-:r<. 

Tte demultiplexing mean~ 401 receives mult~plexed data 

as an input, and domul.tiplexes it to generate coded ohjr.c:t 

doto, time clock reference info~mation, deletion 

condition information, and presentation time inro:rm.::it.1M; 

of object d~to, like the demultiplexing ~ea~s l01 of ~~e 

first embodiment. ln the case now descrioea, two p1e~es 

o! the coded object data arc g.::ncr.:ltcd. Tii...: pre.::c1enting 

means 407 and i::he time clock generating means 408 oper2t.~ 

ir. th-e s.ama '-'::J.Y .:ic the prccenting !!lco.n:; 106 and the time 

clock generating means 103 o! the first embodiment. 

Hereinafter o dcocription i3 given of th~ npe~at~o~ 

1n the decodin9 process by the decoainq apparatus nr th~ 

third embodiment thut io thu3 con3tructed. 

Firsc of all, mulciplexed data S4~1 as a pror.~s~ing 

object for the decoding ~ppurutuo io input to the 

demultiolexinQ means 401 where che multiplexed data 54~1 

is demultiplexed to generate first coded object data S4.52, 

second coded ob1ecc data S453, time clock reference 

information $454, deletion condition information of 

~omposited object data sqss, and presentation time 
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information of obji<:ct data S4 56. The de let ion condition 

firAt Pmbodiment. The demultiplexing means 401 outputs 

the fi..r:::;t: (;Oded obj8cl :J<t'~d S452 awl L.llt: :;;1:t.:vuu ~vi..h::J 

object data S4 53 to the first and second dQcodi!'lg b!..!ffers 

402a ~'IJ°1d 402b, Lhe l.irnt:: clu1..:.k. J.t=.Ct:i.i:m • .:t: lu[u.:.mr.iL. iuo S4 54 

tn thA timA ~lock ry~n~rating means ~08, the oxpi=ati~n 

time information 54~~ to the buffer mdnaging illean~ 403, 

~nrl thP. prP~PntMtinn timP infnrm~tin~ ~4Sh t0 the 

presenting means 407, respectively. The fir.st and second 

dP.<:ncii ng huttP.r~ 4CJ/;i ;inn .t:07h Aton?. the ti r.st codP.d ooj.;ct 

data ~452 cinJ Lhc::: ;:;$c:::t:vuc1 t:u<.ied object data !3433 that are 

i npnt, lll'lt i I the f:i rst and second object d.o;?coding r.-.e'3ns 

403a and 40Jb fetch them, respectively. 

ThA fir~t ~nrl RA~ond object decoding mea~s 403a and 

403b fetch the coded object data S45~ and S4S3 from t~~ 

tir~r Anrl ~~~nnrl rlA~nrlinry buffers 402a and 402b, 

re:$pectively, and perform decoding pi:ocesslf1g u~.i.uy Llt~ 

incl nrlP.<i npP.r;:iti nc;J buffers for decoding t:o g@n~rate first 

decoded object data 34~7 and second decod~d u~J~~L J~Lo 

S458, output.ting th~m t:n t.hP. fir~t. ;:inrl !=IP.~(')nr! r.~mp<:'>$i1:i.0n 

buffers 404a and 404b, respectively. The first and second 

composition butters 4U4a and 4U4b stnrP. thP. ti rsr rlAN>rlPri 

object data $451 and the second decoded object data 3450 

which are input, until the ~ompnst~ing mARn~ 40S fPt~h 
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them. 

The ccmpositir.g means 405 fetches the ~ir~t d~~Gd~rl 

object data sq~/ and tne second decoded obJec: data ~4~~ 

from tho fir3t ond 3econd composition buffers 404e anci 

404b, pe1·1orm!$ t:ornposition processing to generate 

compo~itcd object data S459, cutputtin9 the ~a~e to tr.e 

composited aata butter 1Ub. The composited da~a butter 

406 otorco the input compooitcd object datu S459 ~ntil 

the presentino means 407 fetches it. 

On the o~her hand, the time clock gcncroting ~c~no 

408, which has a capability ot generating clock signals, 

generstes time clock information S460 b;:iocd on the L.i.H:.;; 

clock reference information S454, using the ger.erat~d 

clock 3ignol, c.ind outputs the same to the presentir.g me-ar.s 

407. The time clock information S460 is the t1~e 

infor~~ticn u3ed for the processing in ~h~ <l~~oril~~ 

apparatus. rhe presenting means 401 compares :ne i~p~t 

time clock informution S460 with the presentation time 

information S456. When it is judged that the ~lme c!uck 

information S490 conformo to the prc3cntotion ti~e 

informacion S456, the presenting means fetches ~he 

coxnpoeitcd object d.:it.:i S459 otorcd in the compo3ited data 

buffer 406 and presents the same. in the·decoding 

apparatus of che chlrd embodiment, the time cloc~ 

generating means 408 outputs Qenerated time clock 
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inform<3tion S460 to t.hP. hnffer managing mP.nns 4oq ~swell 

as the presenting means 407. 

The buffer. rnanaqinq 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 

embodim~nt shown in the flowchart of figure 2. More 

specifically, when the composited object data is stored 

in ~hA ~nmpnsi~Arl rl~~~ buffRr 406, the buffer managing 

means 409 protects the storage area from writing; the 

time clock generating means 408 compares the time clock 

information S460 With the input expiration time 

information S455, and when it judges that the time clock 

information S460 conforms to or exceeds the expiration 

time information S455, the buffer managing means 409 

cancels the write protection in the composited data buffer 

40 6. 

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 by 

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 implernentinq the reuse 

of the composited object data in the composited data buffer 
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4 ()fi. 

A!"> for the decoding buffer 402, the operati:-ig buffer.s 

fnr <!Pr:r,rling inr:l1Jdf':rl 1n t.hP. ohjP.Ct. decoding means <i.Uj, 

and the composition buffer 404, the same control3 a3 i~ 

Lh~ fH Lor. d!l. decoding apparatus are perrormed, such :.:-.at 

the buffers do ~ot hold the data once subjected tc the 

processing at the subsequent stages. 

A3 described above, the decoding apparatuo 

performing buffer control accordinq to the :.hi~d 

embodi::-.ent comprises a buffer managing mean::: 409, and :.::i::i 

appa~atus receives multiplexed data including the 

info.rr..ation indicating a deletion condition, as an input, 

and control.s storage ana. holding ot composi ::ed ~.bj ect aata 

within the composited data buffer 406 by co~paring the 

information indicating a deletion condition with the time 

informo ti on of the decoding c.pparatu3. There fore, re'l.!~e 

ot composited object data is made possible according tn 

a deletion condition, and the re~ultant reduction in an 

amonnt ot coded data can realize et tecti ·1e uti li zat .:.en 

of ~torogc and troncrni3oion media. 

Ai t.nou9h in the third &ml>oaiment it is described that 

the multiplexed d.:ito including two piccco of object dC1.t.:i, 

1.e .• first object data and second object data, is used 

as an input, multiplexed dCl.tQ including firoc to N-th 

object data may be normally processed in the same manner 
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by employing decoding buff er, object decoding means, and 

composition buffer, each N in number. 

I~ the third embodiment, multiplexed data including 

expiration time information multiplexed 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 embodimP-nt, pr.esentation 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 presenta-cion 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 decodlng buffers, the operating buffers 

for decoding included in the object decoding means, and 

the composition buffers. The control over the decoding 

buffers can r.educe storage of storage media consumed for 

holding as in the fir~t embodiment, and the control over 
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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 

overflow in the buffer if the control is performed 

according to the priorities predetermined for each 

obiect. 

Embodiment: 4. 

In a buffer control means according to a fourth 

embodiment of the present inv~ntion, control is performed 

based on the time information used in the third embodiment 

by using rnul tiplexed 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 

construction as that of the third embodiment, and thus 

the desc:i:iption is given with reference to figure 4. ln 

figure 4, the demultiplexing means 401 comprises a command 

extracting capability, and extracts a commund included 

in multiplexed 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 illu8trating the structure of 

multiplexed data which is input to the decoding apparatus 

of the foll rth embodiment. The multiplexed data shown in 
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figure 5 ha3 the aamc otructurc ~o the multiplexed d~t~ 

input to t:he decodinq apparatus cf the second embodiment: 

:Jhown in figure 3, but thi.o multiplexed d.:lt.J of the foi;rth 

embodiment differs from that used in the second embodiment 

in that t:he mult.iplexed data comprises two types of object. 

data, first object data and second object data. 

In thG figurG, rGf~rGnc& nu.rnarals SOl to 504 d.esigna';;a 

packets constituting multiplexed data, and nu~erals 501 

and 501 designate pack~ts of first object data, n~mera: 

503 desi.gnates a packet of second object data, a.:-1d numeral 

502 designates a packet con:a1n1ng o~'ect control o~~a 

(hereinafter refeu:ed to as commdnd packet:). As s1·1owr; .i.:·: 

figure 3, each packet has a header section and a data 

~ecL..i.on, Lhe hcc:tdc.L ,:,co...:Llv11 lw.;luulu~ Llmc .iufv.Lma:...ivii 

and other information. As in the second embodiment, the 

<..:VutltldllU t>«<..:lc.t:d .. 502 i:s d. ut:1l~Liu11 ~UltlLtlcitlU f."l::l~~l::l:sLlu9 :..:.; 

dP.lP.tP. object, and the time information inclu~Qd in t~e 

header 5ection ~02a in.dicates a time dt which t.h-t delc~.i.01·1 

r.omm.:inrl :::hrrnl rl hA P'ICPr.lltP<i. 

Hereinafter a description is given of the ope:aticn 

nf t"h~ rlAr.nrlinry .::opp;irr1t1J.s of thA f01.n·th l:'mbcdimo?nt wh"!-n 

the multiplexed data shown in figure ~ is input. 

ThQ multiplQXQd data S451 is input to the decoding 

apparatus according to the fourth embodiment. This 

multiplexQd data S451 is input to the demultiplexing means 
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401 where first coded object data S452, second coded object 

data S453, time clock ret·erence information ot object data 

S454, and presentation time information S456 are obtained 

by d~mul Llplexlng the data S451, and output to the decoding 

buffers 402a and 402b, the time clock generating means 

408, und the presenting means 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 a 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 dcmul tiplcxing means 

401 outputs th.e time at which the deletion command should 

be executed to the buffer managing means 409 as expiration 

time information S455. 

The decoding proce:ss and presentation of object data, 

and the processing to time information -'\re performed as 

in the third embodiment. Further, as for the control over 

the composited data buffer 406, the buffer managing means 

409 performs it using the expiration time information S455 

in the same mann~r. as in the third embodiment. 

As described above, the decoding apparatus 

peiforming 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 request :'..ng 

deletion and the information of a time at which the corn.mand 

should be executed, as an input, and controls storage a:1d 

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 in-fcrrnatior:. of the 

decoding apparatus, as in the case of the third ~rnbodiment 

where the time information obtained from multiplexed d.ato. 

is used as it is, as a deletion condition. The:::efore, the 

reuse of composited object data according to deletion 

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 number, 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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Al though in the fourth embodiment the buffer r..anaging 

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 !or 

decodJ.ng, and the composition buffers. The contro! ove!:" 

the decoding buffers as in the first embodiment ca~ 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 without 

overflow in the buffer if the control is performed 

according to the priorities predetermined for each 

object. 

Embodiment 5. 

In a buffer controlling method according to a fifth 

embodiment of the present invention, judgement is made 

using a condition with respect to an event that corresponds 

to user's operation in response to a presented res~lt~ 

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 according 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 ti~e 

clock generating means 603, a buffer managing means 604, 

an operating buffer for decoding 605, an ob,:ect decod.:.ng 

means 606, a composition buffer 607, and a displuy terminal 

620. 

The display terminal 620 is implemented by a personai 

computer comprising a display, a CPU, a mouse, and a 

keyboard, for example, and accepts an ope~allon from a 

user in response to 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 602 

by usino a deletion condition and a condition for judgement 

in the first embodiment, but differs from ~he case of the 

first embodiment in that deletion event condition is used 

a3 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 

pres~ntAtion time informetion of object data, like the 

demultiplexing means 101 of the first embodiment, but 

differs from that of the first embodiment in :.ha-: deletion 

event information i~ ge:ierated in place of expiration ~i!:l.e 

information. The decoding buffer 602, the ti~e clock 

gener~ting means 603, the operating buffer fo~ decoding 

605, the object decoding means 606, and the composition 

buffer 607 are identical to the respective c:omponent.s 102, 

103, 10!), 106, an.ct io·1 of the first emt?odiment. 

Hereinafter a description is given of t~e ope=a~ion 

for multiplexed 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 as a processing 

object is input to the decoding app~ratus of the fifth 

embodiment. The multiplexed data S651 comprises deletion 

event information that is deletion condition information 

of coded object data, ln ac.idlLion to the coded object data,. 

time clock reference information, .and presentation time 

information that are multiplexed together as i.n the c.::i.sc 

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 apparatu~ of t.he fifth 

embodiment stops holding object data in buffer. 

As described above, the display terminal 620 of the 

fifth embodiment has functions of accepting operation 

from user in response to the present.ed result and causing 

events to occur corresponding to the operations. Events 

occur corresponding to the operutions from user at display 

terminal by means of a mouse or a keyboard; .. For example, 

an event can be occurred by moving a pointer over the object 

data displayed on a display using a mouse and pressing 

the mouse switch. In the decoding apparatus of the fifth 

embodiment, a possibility of reusing a specific object 

is determined by a specific event occurred by the display 

terminal 620, and deletion event informution indicating 

the occurrence of a specific event is used as a deletion 

condition. 

In the decoding apparatus of the fifth embodiment, 

the mul t:iplexed data 5651 is input to the demultiplexing 

means 601 which demultiplexes this data S651 co genera~e 

coded object data 5652, time clock reference information 

S653, deletion event information of object data S654, and 

display time information of object data S655. Then, lhe 

demultiplexing means 601 outputs the coded object data 

5652 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 5654 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 obiect data S652 under the control by the 

buffer managing means 604. 

The object decoding means 606 fetches the coded object 

d~t~ $652 from the decoding buff er 602 and pe~f orms 

decoding processing using the operating buffer for 

decoding ~OS to generate decoded object data 5656. 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 buff er for 

decoding 605 to perform decoding processing to the data 

held in the operating buffer fot· decoding 605. The object 

decoding means 606 outputs the resultant decoded object 

d~tA 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 clock information 5657 based on the 

time clock reference information S653, and outputs the 

same to the display terminal 620. The display terminal 

620 comp~res the input time clock inform~tinn S657 with 

the presentation time information 5655. When it is judged 

that the time clock information 5657 conforms to the 
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presentation time information S655, the display terminal 

fetches the decoded object data 5656 and displays the same. 

Furthermore, in the fifth embodiment, user can perfo=m 

inputting in response to the presented result at the 

display terminal 620, and when the inputting is performed, 

a spqcif lc Qvent corresponding to the inputting occurs 

as described above. At the occurrence of the e•1enl, Lht; 

display terminal 620 generates event information S658 

indicating an event which occurred and outputs it to the 

buffer managing means 604. 

As for the operating buffer for decoding 605 and thP. 

cornposi tion but.fer 607, holding 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 o~ fi9urc 7. Step 

701 is identical t:o Ste.p 201 of the first embodiment, and 

a loop is 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 of tl1e decu<.llag 

buffer 607. where coded object data 5652 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 managing means 604 fetches the 

delet.ion evenL information S654 and sets it as a deletion 

condition. Then, in Step 704, the buffer managing means 

604 checks whether the event information 5658 is output 

from the display terminal 620, thereby judging whether 

event has occurred or not. The judgement is made 

repeatedly in Step 704 until the occurrence of the event, 

and when it is judged that an event has occurred, Step 

705 follows this step. 

In the subsequent Step 705, the buffe.r managing means 

604 treats event information S658 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 S6S8 does not 

conform to the deletion event information 5654, 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 ~~ncels the 

write protecLion 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 



55 

to the designation of write protection in Step_ 701 can 

be deleted by overwriting other data. 

In the decoding apparatus of the fifth embodiment, 

coded object data is held in the decodinq buffer 6C2 t:.!1til 

an event indicated by deletion event informatlo~ occ~~s 

at the display terminal 620. Therefore, reuse cf coded 

object data within the decoding buffer 602 is mu.de possible 

by setting such that the object decoding means 606, whe~ 

"rP-pP.r.it.ion" is instructed, fetches the coded ()bject data 

held in the decoding buff er 602 to perform the decoding 

processing again. In the fifth embodiment, the ~se of 

event information enables to give commands such as 

"repetitionn corresponding to user's operation. 

As described above, th~ decoding apparatus performing 

buffer control according to the fifth embodiment 

comprises a buffer m~nr>gi ng means 604, and this apparatus 

receives multiplexed data including the information 

indicating deletion condition as an input and controls 

storage afJ.d holdiuq of coded obiect data within the 

decoding buffe.c 602, corresponding to the operation from 

user by comparing the information indicating a deletion 

condition which is demultipl~xed from the mulitplexed 

data with the ~vent information indicating an event 

occurring in the decoding appa.ratus. 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 o! the first embodiment comprising a display 

terminal is emoloved and event information is used as a - ... 

condition for judgement. However, this control may be 

performed by using the decoding apparatus of the third 

embodiment further comprising a display termi.nal 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 event information multiplexed with 

coded object data and others is input and later 

demultiplexed to be 11~eci, t.he d~letion event information 

transmitted apart from coded object data and time clock 

reference information may be used. 

Al though 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 

furthermore, each buffer may be contr~lled wittwuL 

causing overflow in the buffer by per~orming control 

accurdlng 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 

co11LLols defined in the respective embodiments, into a 

program storage medium such as floppy disk or CD-ROM, and 

executing this decoding program in a computer .system apd 

the like. 



WHAT IS CLAIMED IS: 

1. A bufrer control method for controlling a buffer 

used for decoding processing when coded digital data is 

input, said method comprising~ 

an input step where the input digital data is stored 

in a decoding buffer; 

a decoding step where decoding processing is 

performed to the digital data stored in the dP.c:odi ng buffer 

using an operating buffer for decoding to generate decoded 

digital data, and the decoded digital data is stored in 

a composition buff er; 

a time clock generating step where time clock 

ref~rence information used for obtaining ci time clock fer 

decoding processing is input, and time clock. information 

indicating the time clock is generated based on the time 

clock reference information; 

a presentatlon step where presentation tim~ 

specifying information that specifies a tlm~ ~t which 

specific digital data should be presented is input, and 

the specific digital data is presented using the time clock 

information and the presentation time specif ylng 

information; and 

a bu!fer managing step where a previously set 

d~letion condition that determines deletion of specific 
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digita.l data is input, and control is performed such that 

the specific digital data shal 1 not be held in the buffer 

when the deletion condition is satisfied. 

2. The buffer control method defined in claim 1 

wherein, in the presentation step, the decoded digital 

data stored in the composition buffer is prcecntcd. 

3. The buffer control method defined in claim 1 

wherein ttie input coded digital data comprises first to 

N-th digital data, said method comprising t.he steps of: 

the inpuL SL(;:J? where the first to N-th input: digital 

data input are stored in first to N-th decoding buffers, 

respectively; 

the decoding step where decodin9 processing is 

perfo.rmed to the first to N-th digital da·tn stor.ed 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 respect i.ve data into 

first to N-th composition buffers; 

a composition step of compositing the firat to N-th 

decoded digital dala stored in the first to N-th 

composition buffers to generatP. composited digital data 

and storing the composited data in a composited data 

buffer; and 
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the presentatl.on 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 t:he buffer managing step, holding of digital 

data in the operating buffer for decoding is controlled 

based on the deletion conditiou. 

6. 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 bas~d 

on the deletion condition. 

7. The buffei: conti·ql rneLhod defined in claim 3 

wherein, in the buffer managing step, holding of 

composited digital data in the composited data buffer is 

controlled based on the deleti6n 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 1:: ime 

information is obtained based on a deletion command t!'.z.t 

requests to delete digital data and time information 

regarding the deletion command. 

10. The buffer control method defined i~ clai~ 1 

wherein, in the buffer managing step, presentation t:ne 

specifying information that specifie5 a time at which 

specific digital data should be presented is used as the 

dele~ion condition. 

11. The buffer control method defined in claim 10 

wlleL"ein, in the buffer managing step, among plural pieces 

of preser.tation time specifying information for the 

specific digital data, the information whose val~e 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 occurr.ing in the decoding apparatus, is used as 
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the deletion condition, and the control is performed based 

on thA deletion event condition and event informa~!on 

indicating an event occurring in the decoding apparatus. 

13- A dec.;odlng appa.raLu::> receiving coded dlglta.1 date. 

as an input and performing decoding processing wh~le 

controlling a buffer used for data processing, 

comprising: 

a de\.oding huffer for st:oring t.h?. inrnt. diqi.::al 

data; 

an object decoding means for performing decoding 

PL'Ol.;c~::$.i.fl<.:3 Lo Lhe (.ilfJ.i.Lal da.La ~tored in the decoding 

buffer to generate decoded digital data; 

an opArating buffe~ 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 decoding means; 

a. tl.me clock genera.Llng 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, 

r.rnd pr~s<':nt. i ng the spec:i fi c: di gi. ta l dl.l.ta b<?sed (lrt t.he time 

clock information and the presentation time specifying 

information; and 

a buffer managing means for receiving a previou:::ly 

set deletion condition that determines deletion of 

specific digital dat~, as an input, ~nd controlling such 

that the specific digital data shall not be held in a buffer 

when the deletion condition is satisfied. 

14 _ The decoding apparatus defined in claim 13 whe:rei:i 

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 ~he firs~ to N-th digital 

data; 

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 first to 
' 

N-th decoding buffers to generate first to N-th decoded 

digit~l data; 
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the operating buffer for decoding comprising firs-: 

to N-th operating buffers for decoding which are used by 

the first to N-th object decoding means, respec~ively; 

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 the first to N-th 

composition buffers; and 

a composited data buffer for storing the composited 

diqital data; and 

~he presenting means presenting the composited 

digital data stored in the composited data buffer. 

16. A decoding program recording medium for recordir.g 

a decoding program which performs decoding processing 

while controlling a buffer used for data processing, said 

decoding program comprising: 

an input step where input digitai data is stored 

in a decoding buffer; 

u d€coding step where decoding processing is 

performed to the digital data stored in the decoding buffer 

to 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. p.ce!$euLall.c.rn ~lep whe.r:e presenLaL.i.on ti.me 

specifying information that indicates a time at which 

specific digital data should be presented is input, and 

the specific digital data is presented using the time clock 

information and the presentation time specifying 

information; and 

a buffer managing step where a previously set 

deletion condition that determines deletion of specific 

digital data is input, and control is performed such ttat 

the specific digital data shall not be held w~en the 

deletion condition is satisfied. 

17. The decoding pr.ograrn recording medium de!ined in 

c:i.aim 16 for recording the decoding program including the 

presentation step where the decoded dlglLctl ~dlct ~Lured 

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 digital 

data, said decoding program including: 
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the input slep 1r1here the first to N-th input digital 

data are stored in first to N-th decoding buffers, 

respectively; 

the decodinq 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 fir.st to N-t:h 

decoded digital data and storing the decoded digital data 

in first to N-th composition buffers; 

a compositing step wt.ere the first to N-th decoded 

digital data stored in the first to N-th compositio~ 

buffers are composited to generate composi~ed digital 

data and the composited digital data is stored :n a 

composited data buffer; and 

the presentation step where the composited digi:al 

data stored in the composited data buffer is presented. 


