Met hod and Apparatus for Controlling Video-audio Data Playing Field of the

I nvention The present invention relates to network comuni cation
technol ogi es, and nore 5particularly to a method and apparatus for
controlling video-audi o data pl ayi ng. Background of the Invention Wth

t he devel opnent of Internet, nore and nore users communicate with each
other on the Internet. Wth users' further requirenents for conmunication
and the further devel oprrent of the Internet, the users can comunicate with
each ot her oMeHrodma nétpmbatwlfpnﬁmum bimeg Atidercs- andicaDswta hr ough
vi deo- audi o dat a. In the prior % ﬁ ce data transm ssion on the
Internet is based on a Transm ssion ;¥tr Prot ocol /I nternet Protocol
(TCP/ I P), when video-audio data are transmitted on the Internet, it is
needed t &fdildioddheHaveindaor audi o data into nultiple data packets according
to the TCP/IP and transmt the nultiple data packets on the Internet by
taking a 15Th¢ prBc@sin@entitint reldb ee ntM@ri0bMBATUI@LIbH CEdhhSlopfes ! ARl hivker net
is conplex, . the transm ssion rate of the data packets transmtted on the

| nt er Ret REHHURSE tBe reghed od wwpaetysder ?Qﬁé‘loym&a‘ﬂ@()adqdé‘b@wP]ﬁ@ménd of the

vi deo- audi o data soneti mes can not receive the video-audio data for a |ong
time, which results in disconnection or incontinuity phenonmena when the

vi deo- audBackironnd of dhedaventiny pl ayed, e.g. audio incontinuity, call
nmut e, video inmage 20standstill and so on. In order to solve the
problem a bWﬁiﬁievhci@Va}@gaﬂclwot‘:bnelingtme@emmdtmeiere:@a‘ vomgueietcofith lrech

vi deo- audi o _dat e0- audi o dat and t.he. vi deo- audi o dat a
are recei V&4 qurtg%hﬁﬁ tné@\’l%bﬁ?‘s iwﬁmf h‘é‘W“ﬂ@@B‘ﬂe@ %”PIBC%@H&I‘E);}%"HH”@S" as to
decr ease dehélopheviermhenaerra. thB8uler! be EARAGHEN e ofidt BRhYA: & the Hnbmei ed, if
the buffer does not receive 25 subsequent video-audio data after the

vi dedaudioborfytlrongh eheadsers bekalsaidrdielrvigsoayd, dahe i ncontinuity phenomena
wi || occur when video-audio data is played, which decreases user

experiences. In 1§H'5'Ifi%¥- Xrt,oginI:@Qatla Ql\éﬁ%fsggn on the Internet is based on a Transmission

Control Protocol/Internet Protocol (TCP/IP), when video-audio data are transmitted on

the Internet, it is needed to divide the video-audio data into multiple data packets
according to the TCP/IP and transmit the multiple data packets on the Internet by taking a
15 frame as a unit. Since the network structure of the Internet is complex, the transmission
rate of the data packets transmitted on the Internet can not be controlled effectively, and a
recetving end of the video-audio data sometimes can not receive the video-audio data for
a long time, which results in disconnection or incontinuity phenomena when the
video-audio data is recovered and played, e.g. audio incontinuity, call mute, video image

20 standstill and so on.

In order to solve the problem, a buffer is usually configured on the receiving end of
the video-audio data to store some video-audio data, and the video-audio data are
received from the network, and then decoded and to be played, so as to decrease the
above phenomena. But the capacity of the buffer is limited, if the buffer does not receive

25 subsequent video-audio data after the video-audio data in the buffer has been played, the
incontinuity phenomena will occur when video-audio data is played, which decreases user

experiences.

Summary of the Invention




Enbodi ments of the present invention provide a nethod and apparatus for
controlling video-audio data playing, so as to decrease the incontinuity
phenonena when vi deo-audi o data is played and i nprove user experiences.

The technical solutions provided by the enbodi mnents of the present
invention are 5inplenented as follows. A nethod for controlling vi deo- audi o
dat a playlng |ncludes btai ning total ~duration of a video-audio dat a
whi ch can beFpibay @Hﬁﬁ%(g BﬁfP%?““ ”W°@§Fb6¥%W¢hgid“@hW% (f ppaspiEe, fof he

time diffenheoas, Qﬁ?&d%ga@hcgﬂeﬁé ‘Efagﬂlgescpgst sk éﬁ&':il}shﬂuyn%iﬂﬂb&ten@uﬂu?l tinme

poi nt of rece|V|ng a latest vi audi o data; an aring the

di f f er encedwi-ttliadgr espltyclondiimporve upardkpemdnges.t i mne donmai n stretch
processing for the video audi o data in the buffer according to a conparing
result, and Processe 0 dat f\n _apparat us. for
control | i ng @!"di%ﬂg isgh %0 IS R @‘?dngy ?}h F‘B mcms Bt hd P&ﬁgﬁﬁ%“riﬁ’?ﬁgﬂ‘nni t,
conflgurqﬂuﬂ@naﬁaﬁgqotgwgl durati on of playlng vi deo-audi o data 15whi ch can
be played in a buffer; a calculating unit, configured to calculate a
time difference, the time difference bein a difference between a current
time point aﬁd“%’@qH%LB%W%F“&YMWéé@FQﬂWQ oling wskudes: deo- audi o data packet ;

and ﬁ%ﬁbﬂ%g%&e{%&n o{‘iﬂé}ﬁh@%d@@ aﬁtﬂo%ﬁ{mﬁ%& L8, tsﬂs cﬁ%dq#lf fb%! nce wth

a preset Con ormti'nme” donmai n stretch proce
vi deo- audi o ammm hhénde)uiﬁ{ﬁf&emapmlw diiieg differance oveay Ian@fﬁt,ﬁﬁltld: thetveded cpl ay
t he processed vi deo-audj o dat a,
current time point and a time point of receiving a latest video-audio data; and
10 comparing the time difference with a preset condition, performing time domain
stretch processing for the video-audio data in the buffer according to a comparing result,

and playing the processed video-audio data.

An apparatus for controlling video-audio data playing includes:
an obtaining unit, configured to obtain total duration of playing video-audio data
15 which can be played in a buffer;
a calculating unit, configured to calculate a time difference, the time difference being
a difference between a current time point and a time point of receiving a latest
video-audio data packet; and
a processing unif, configured to compare the time difference with a preset condition,
20 perform time domain stretch processing for the video-audio data in the buffer according

to a comparing result, and play the processed video-audio data.

As can be seen from the above technical solutions, in the embodiments of the present
invention, by comparing the time difference with a preset condition and performing time
domain stretch processing for the video-audio data according to a comparing result, the

25 total duration of playing video-audio data in the buffer is increased, and when the
video-audio data is played, the incontinuity phenomena caused because the receiving end
can not receive a data packet for a long time is decreased, so as to improve user

experiences.

Brief Description of the Drawings




As can be seen fromthe above technical solutions, in the enbodi nents of
the present invention, by conparing the time difference with a preset
condition and performng tine domain stretch processing for the video-audio
data according to a conparing result, the 25 total duration of playing

vi deo-audi o data in the buffer is increased, and when the vi deo-audi o data
is played, the incontinuity phenomena caused because the receiving end can
not receive HISYER ]alsﬁhﬂfk‘é%har‘dﬁu%ﬁ'qﬂﬁﬁ@ rpgthed fos caweplbing sdeo-gudigdated1dyipg ove

user expel.lL&QfitSo - ek D Rt Qn 1,6, Drawi ngs _Figure 1is a
flomchar?&iﬁldlt?3??ﬁgggnﬁg?ﬁ%%gkggagg&v%@??ing vi deo- audi o data pl ayi ng
according to an enbodi nent of the present invention. Figure 2 is a

schemati ¢ di Bgoam?i Isl usichating didgeastitlugtaing bf sirucapparatrusppaatus for

control l'i ng video-audi o data playing according to an enbodi pent of the
brosent SOAVEHDEQHACO-adie; gila CpigYing s Skuimpr 0 e PLSES AUPHE! t he
processi ngv&fiioa pl ayi ng control procedure according to a first enbodi nent
of the present invention. Figure 4 is a schematic diagramillustrating
the processing of a playing control procedure according to a second
enbodi ment of el pF és ememiaiy ehiadron . Hipetading edic Meeessipg 0ok pleyingecaniobnt i on
In order to. e .1.he: ohj wdachnical -solution and. nerits of the present
inventioH£@F@gﬁg%gggﬁgﬂgggégﬁ%ﬁ¥ﬁg%%ﬁpgﬁxﬁfV?gggvgﬁfﬂstrated i n det ai
hereinafter with reference to the acconpanyi ng drawi ngs and enbodi nents. In
t he enbodi nehigsreoft it hesqhicamdatdidgimeantluamtingcheorpdbagsih® od «Sphapihgt @hirol
correlation 15 between audio si n%ls and by using a WvethrmSimlarity
Over | ap dHECCAHE dCVBEAINR)L 215 CHRO IR SEHRERTSCH D4IEO8 si gnal s i s di vi ded
into shorter wave bands, and the wave bands are superinposed and conbi ned
t o obt ai ignal wth a required playing duration. If the duration of
pl ayi'fg ti4e ; ] g ABRVEN{Ien onger than the duration of playing
the original audio signals, which is equivalent to performng tinme domain
stretch 20 brodessi magkd Bie elhectoierlyiigrmlsohitigh andingni$ of thehgreshut avieotiorof

| ayi ng the aqriginal audiQ. si | s..i s.prol onged. 1f the duration of, playing
!to heypr ocecécg%cg’ %1% |%eg‘iai§‘r/f§ﬁlsoni‘giﬂs eollllf%}a??‘ﬁ@n&?%ghcdﬂﬁ%tﬁ?iOVF]I b‘fe?‘ﬁfné%?i tRéh“ltohe
ori gi nal saushgnglgrihsingwbhECbmbsdiganisval ent to performng tinme domain
conpacting processing for the original audio signals, the duration of

| aying the original audio signhals is shortened., .
playing In thg embodiments of thge present Invention, according to a short-term correlation

15 between audio signals and by using a Waveform Similarity Overlap and Add (WSOLA)
algorithm, one segment of audio signals is divided into shorter wave bands, and the wave
bands are superimposed and combined to obtain a signal with a required playing duration.
If' the duration of playing the processed audio signals is longer than the duration of
playing the original audio signals, which is equivalent to performing time domain stretch

20 processing for the original audio signals, the duration of playing the original audio signals
is prolonged. If the duration of playing the processed audio signals is shorter than the
duration of playing the original audio signals, which is equivalent to performing time
domain compacting processing for the original audio signals, the duration of playing the

original audio signals is shortened.

25 Based on this idea, the embodiments of the present invention provide a playing
control method to self-adaptively control the playing rate, so as to adapl to the
incontinuity of receiving packets in the network. Specifically, when it is detected that no
data are received for a long time, time domain stretch processing is performed for data to

be played, so as to increase the duration of playing the data, thereby solving the playing



25Based on this idea, the enbodinments of the present invention provide a

pl ayi ng control nethod to self-adaptively control the playing rate, so as
to adapt to the incontinuity of receiving packets in the network.
Specifically, when it is detected that no data are received for a |ong
time, tinme domain stretch processing is perforned for data to be played, so
as to increase the duratjon of playing the data, thereby solving the

pl aying MACSHUHHEFASICRr BEheRheu T hdgicciothbat the reostvire e echet etk datigs
receivin ] ofRi .
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probl em and, t he d roblgpl ]he time domai n processing nethod only
changes tH&VIE! 15‘?‘3: 3rya1?1é? cBlyt! JHEe AemainpogsHias reeibod enarhanges thad t hus
does not JfiihAeLe] Mtldé)%@ﬁ@t h'ﬁl%nc%xtﬂg GLERGERe, nd. thids N8oé Srﬁpﬁ)% gl":r‘d’llttgill?cfnc& he

present invention provide a net d for controfl ing video-au

pl ayi ng, @St sfpenanden. Fi gure 1. The met hod i ncludes foll ow ng steps.

Step 11: total duration of playing vi deo- audi o data which can be played in
a buffer is - node of o talnln @%he t ot al

duration of %f?qﬁg@ﬁ8%§ﬁaeg’ BH%S“dH?B“fﬁkﬁh%@ Bt Ay CRRIRLERG

durati on \Qiﬂe(pilﬁmb B@a'fp[h@i%l gegoaudh 0idas a W ﬁ&h@@&ch@e@f@%%xg fefshe buffer
in one process, or periodically obtalnlng the total duration of playing the

vi deo- audi o data fromthe buffer, The enbodi nents of the present invention
do not Iim tSicathelofbdaibirng! plasg vidre-andiedata whickrcap be playad i1t arbuffiitfis er ence
is caljeul ghgdg and the tine difference is a difference between a current
time point anéia time point of receiving the | atest video-audi o data

packet . Step 13: the time difference is conpared with a preset

condi tion, thn@hﬁnaaMn:Emd@bﬁhﬁﬁﬁbmdheSHMngwﬂsmpémmngﬂMeWﬁmokhﬂu)dad

b o0 2ud g 481 Bl 5 L8 R o s GORE S bR br BRsed i ng
met hod i np Shepufs: !nn@ﬂcuﬂ%ﬁees or gé’mﬁﬁan&ﬂmlle gk E(ﬂﬁtdLﬁﬁﬁmt 6{”@ gl'n%flﬁé ence

is larger than or equal otal duration of playing th audi o
data whi c-hd@awdbedcpﬂté[s@eldlherbtﬂﬁ@e Thgfehgrodiraents hthe gresenidnvettionnlogdot limit

15 the obtaining times and mode.

Step 12: a time difference is calculated, and the time difference is a difference
between a current time point and a time point of receiving the latest video-audio data

packet.

Step 13: the time difference is compared with a preset condition, time domain stretch
20 processing is performed for the video-audio data in the buffer according to a comparing

result, and the processed video-audio data is played.
The time domain stretch processing method in Step 13 includes:

when determining that the time difference is larger than or equal to the total duration

of playing the video-audio data which can be played in the buffer, or the total duration of

25 playing the video-audio data which can be played in the buffer is smaller than or equal to
preset minimum duration for the buffer, performing time domain stretch processing for

the video-audio data in the buffer; otherwise, not performing the time domain stretch
processing. The duration of playing the vide-audio data for which the time domain stretch

processing is performed is not larger than two times of the duration of playing the original



25 playing the video-audi o data which can be played in the buffer is
smal l er than or equal to preset mninmumduration for the buffer, performng
time domain stretch processing for the video-audio data in the buffer;

ot herwi se, not performng the tine domain stretch processing. The duration
of playing the vide-audio data for which the tine domain stretch processing
is performed is not larger than two times of the duration of playin the
origi nal V¥reraediaiieo lngckial ppplications tippmee 480 bagdiusicd. eignds Haes.

adj ust ed, tu%esg?i 31h§16§ TR Sh 1s%0§i11tn'itg§§%9£ c‘?’ngod[maﬁs %18 Elcsaltnﬁ)\}enl nt ed by the

enbodi nents o e present I nventio e tinme
domain stretch processing is perforned for the vi deo audio data in the
buffer, a defreradidniong eloadithd amé sdommilrﬁifgmtcéd,ptdc;.e:ing/\/riserpdlfoxmsd for the

det ermi ned .t hat ..t h d e is er, than or e to the total
duration BFCHRU)P r’rﬁt"t H’ZE}? h‘é%“ada‘f 6"18’:}1’1“35 PigoR 4 cpafis ‘a@eld“ P9 Buf fer
or thes t of@bnfsddathhORe GimddiB¥icEe 8ok B8R vAMEI0 (kAo GHIGRRr N&yiRE ayed
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t he buf f ethe vidgptandio daét whish marmgc m@meﬂhfab@muﬁnahc waaldierationaf playeng the

vi deo- au i Il e XI mum cumnul at|

vi deo- aug?lge%gﬁ(ﬁo dglf %ﬁeﬁanh @M%Fa F ’é“ 'I&’aNmJ)LFI Ha N eﬂ‘éag 1’%@5’ %(’%}it ais
smal | er thanmufedpa@setor MRXbIT Rl aétmxﬂnﬁtglvamwi at denlateleatedydifangat a,
performng tinme _domain stretch processing for the video-audio data in the
buf fer; of'Aet-afde dathdt sipakr dham dpresdt maxgpwRicHmstative éhldppéwgwn@o dets; t he

et hoq], t\Qﬁencf?l@dduhiuﬁd?%vgfqepa?rgﬂﬁlP]a??:\/%{u Qm Q]thl)ale i glht e ?%S[S ﬁaaggnull?

limted to a case e cumu
smal | er tmimimha dd;& @rids etdeomad ipLdntg lpeﬁbmmgemdaedlcmyax@fm&tble price@ineaiadi o
h time domain stretch processing results

data, so at over
in the in 1? nYl %p i‘ o é%f?e iyfthe ﬂ@bnﬂﬂlgwl\?‘e B B ding depanudirgchiat a,
and furt hapcdsBRE OMehY SRINAXBR doRBERR of pe Lfofﬁﬂng? LRt oA qt?&ﬂpgx%rc&s@% : IS

al gorithmused I'n the stretch or corrpa i ng processing Inc
audi o datlamftéd & aanscathgothiet hmdatete @Sasaosgkmchdanamhd d@meuslsapaliéddm(ﬁ&A) 20

al gor thm and a V\avef\or Simlarity d Add (WSCL orit m and
oo st e Y e gl g e B Mot S0t (it 1t ety

i mpl enentiih® GombineiehQro&STRAGEsuRY 1rpthQ§§1§KdchmE@ ofethd 'cgl%giag@é aeify be, a
repeat inserting frame nmethod is used, or a nethod in which adjacent two

frames arthe risiepiandia defer onchfuntheiineprpyearrer etiseatst o i npl ement the stretch
processing, and a video skip frame nethod is used to inplement the 25

CoTPaC a0 JPARCERRIN: el RN il if NS RESACDE ML Modleylle!

limt the algorit ret ch or corrp
Vi deo- audhdudat ﬁnfanla&dm'ﬂael i3 Lmlg(ﬁuiﬁtnr |tk bs stmm@ﬂf,‘ddl Ogerb AR SOLA)
vi deo:- audi o dat be, configure s not limted by the

enbodime &M Wé ﬂoﬁ’é@ﬁtm.Sﬁwﬁwﬁycﬁ%vuldp dnd A%<‘é(§8¥tfi)oﬂ&0155%1ed“‘bﬁpm<he
above det; fp%w@ﬂ%goo‘f’ifthlﬁbﬁnsé& bEUAD a%'é%‘f’et 11&91 JI u&!a%%‘élgz%h{%hmh B8k g§ul tis
not to performstretch processin eermnlng I's or ned. it
i s det er mongdctithagrotdseingi fve a didcbelnenitle, 4 sapsattaheleemg hane hfeélotdo’s ad;cddmrcat | on
of pl ayi n:%etﬁgf in which adjacent two frames are combined into a middle frame is used fto
implement the stretch processing, and a video skip frame method is used to implement the
25  compacting processing. The embodiments of the present invention do not limit the
algorithm for implementing the stretch or compacting of the video-audio data file. The
times of stretch or compacting of the video-audio data file may be configured by users,

and is not limited by the embodiments of the present invention.

In addition, based on the above determining of the stretch processing, if the
30 determining result is not to perform stretch processing, further determining is performed.

If it is determined that the time difference is smaller than the total duration of playing the



vi deo- audi o data which can be played in the buffer, or the total duration
of playing the video-audi o data which can be played in the buffer is |arger
t han preset nmaxi mum duration for the buffer, the time donain conpacting
processing is perforned for the video-audio data in the buffer; otherw se,
the tinme domain conpacting processing is not 5 perforned. The duration of
pl aying the vide-audio data for which the tinme domain conpacting processing

i s per f orvigep-pulip datagiizich epn baaiyed n thempglessf ortthe tefak derpben of Pleviagithyy t he
i qi | i - i t ] i i 1 1ol 1 ,
o oot o, YESER s BRI Lih BT HBlaRPLLSRIAART 1l ARG B

t he enmbodiumains foaftht Naiffer, ehentmd dvmnini compabQRy ppasckangningetfhenddi foe thomai n
conpacting processing for the videqg-audio data in the buffer, the delay of
pl ayi ng tH&XHHRdI&adn éhedawget‘catﬁe%_scaé‘eer@&% gesnag’pccagmcenzz BFICREIG pbve
user expefl@naes. TRNAuIRKE & Rl‘?\?l‘% VinB %806, AdaRtd Y& ¥nRhahet Bie odgg; audi o
data according to the receiving state of the V|6eo-au&|o at a. The
met hod f arongantrobldeagping deperudicd idaioa spladgi thigni §2deser vbédas thendomafter in
15det ai | .taki ng. audi o, dat an exanple. First, the follow ng variables
are cont irguneae tiofihy oo 3 forBualh fURL Rudioplvdio by (i< PpotHE S

recei Vi ng|/4 fighek 28/8 $mAUR 3™ Haka WAGKRIRNFHIRI BYtEEBhbsdiFRNRAf Me préfnt
duration of playing audio data which can be played in the buffer; 90Dalg: a

curul at i ieveiltigori t hm del ay, i.e. a cunul ative val ue of playing delay caused
by the tinme domain stretch and conpacti ng processing; Dmax: the upper

limt, of the, ] ive al.gorjt ST = - W ym val u hat Dal g can
achié&e; B?%ﬂH%ﬁﬁw%ﬁh?heuﬁ%ﬁ%ﬁhﬁ?ﬁﬁ%ﬂg#;ﬁ%%%%ﬁgg@?%ﬁ\% Oﬁﬁg§1%%d§§dio
data for thoéulied tler del2p biplayideghBe Upp@raudionddta @fin bbelctishatl] e aoto plragi Ng
audi o data for the buffer; Lout: duration of playing audio data which is

t aken awdiPPFPESHSEhBDSULTEE. wddpakejapgeeiving end adaptively play the video-audio data

according to the receiving state of the video-audio data.

The method for controlling video-audio data playing is described hereinafier in

15 detail by taking audio data as an example.
First, the following variables are configured:

Jpre: a time difference between a time point of receiving the latest audio data packet

and a current time point;
Lp: duration of playing audio data which can be played in the buffer;

20 Dalg: a cumulative algorithm delay, i.e. a cumulative value of playing delay caused

by the time domain stretch and compacting processing;

Dmax: the upper limit of the cumulative algorithm delay, i.e. a maximum value that

Dalg can achieve;
Emin: the lower limit of the duration of playing audio data for the buffer,
25 Lmax: the upper limit of the duration of playing audio data for the buffer;

Lout: duration of playing audio data which is taken away from the buffer each time;

6



Lstretch: duration increased by the stretch processing; Lconpact: duration
decreased by the conpacting processing; The unit of the above duration of

pl ayi ng audio data or time is mllisecond (mns). Figure 3 is a
schematic diagramillustrating the processing of a playing control
5procedure according to a first enbodi ment of the present invention. As
shown in Figure 3, the playing control procedure includes the foll ow ng

st eps. SPétﬁC@U11.“"3&16?6i"%?l'%ﬁé?‘ébwhleﬁ”ﬁtcg@F’Q"&ﬁ%ﬁ“iﬁuanti ty is obtained and

pl ayed periodically, and Lp and Jpre are updated, where the updated Lp = Lp
before the updghgact: ddtion RBLastlHS e @orﬁwc’ﬁﬁ%%r&cbﬁ%g?o' nt - a tinme point of

receiving the | atest audi o packet; the tine I nt of 10receiving the | atest
audi o packet is updated every tine one audi o packet is received. Step
302: it is déhenni nEdicwbetcrhratipprod playingauandddtp oxtime pd millisekodtbmes)>= Lp or
Lp Lmn, Step 304 is perforned; otherw se, Step 303 is perforned. Step

303: it is dgternmned t her re <pkp.and Lp > Lmax. if Jore < Lp or Lp >
Crax, Step 30BTIED IS STRRARC sURLFn Lut-EPEH gFor e o 1 RBbPetuaReb 565
ti me domgirocaturedcebrdpipoe asEbngntiodimelt oo tiradedear ink-bgioaudi shaat a Higurt e
buffer, the processed audio data is stored in the buffer, Lp and Dalg are
updat ed, “ihBRENEKENHRRPEdUIneludss thefdlosiphicripdate + Lstretch, and the
updat ed Dalg Dalg before the update + Lstretch, and Step 301 is returned

to. Step 305gchixe. dRARiL, A a0 RIAGLR Y oRnd a4, Q6 TRAo ik Bgy audi o
data in the 5 buffe#, ?ﬁe g@%@%gseﬁ'gugfo éht% i% 2{3&egEﬁ%1t QEEﬁ%fer,
Lp and Ddlparmat ropsatpdated whlsnre titchgdapd diped Lbpefort phebgliere Htdue anpdptees -
Iég(irripgc'; ’é’t %ﬂ‘%él Bg}g#J&%%tﬁQ '[il%%lp%in? op?‘flsc%iv?gg 81reeiage?teauﬁpodggc ét, i %Otu g %gi’nt %P d Step

10 receiving the latest audio packet is updated every time one audio packet is received.

Step 302: it is determined whether Jpre >= Lp and Lp <= Lmin; if Jpre >= Lp or Lp

<= Lmin, Step 304 is performed; otherwise, Step 303 is performed.

Step 303: it is determined whether Jpre < Lp and Lp > Lmax; if Jpre < Lp or Lp >

Lmax, Step 305 is performed; otherwise, Step 301 is performed.

15 Step 304: time domain stretch processing is performed for the audio data in the
buffer, the processed audio data is stored in the buffer, Lp and Dalg are updated, where
the updated Lp = Lp before the update + Lstretch, and the updated Dalg = Dalg before the

update + Lstretch, and Step 301 1s returned to.

Step 305: time domain compacting processing is performed for the audio data in the
20 buffer, the processed audio data is stored in the buffer, Lp and Dalg are updated, where
the updated Lp = Lp before the update - Lecompact, and the updated Dalg = Dalg before

the update- Lecompact, and Step 301 is returned to.

In the above method, Lmin may be configured as different values according to
specific applications, generally Lmin >= 3*Lout. Since there may be no data in the
25 buffer at the very start, the data in the buffer can not be played unless the duration of

playing the data in the buffer is equal to Lmin, and thus some playing delay is increased.

Lmax may be determined according to the size of the buffer in specific applications,



In the above nethod, Lm n may be configured as different val ues according
to specific applications, generally [mn >= 3*Lout. Since there may be no
data in the 25buffer at the very start, the data in the buffer can not be
pl ayed unl ess the duration of playing the data in the buffer is equal to
Lm n, and thus some playing delay is increased. [max nmay be determ ned
according to the ste of the buffer in specific applications, as long as a
basi ¢ conditPB®2 &bt condihipp is mefrilgnax > Lmigt ret ch: duration i ncreased by
the stretch processing, where a better effect can be achieved when the
duration i s mofettRr @RAHJINARMAR WHIRLLQRIoRaY%E NIhdDS B%Et!algéilrf@:h ARt and
of cause the duration may be det€eérmned according to practica
r equi r emeanthseved wdomplaoduratohurianpoargde tae dsedhriont diglagomthe biipgapdacessdi ng,
where a bgﬁtg[)tffeg, can gg Vﬁhiey q‘mhgnyahequr tion is not larger than
U2 timesdorurnBe diplion iy F leaping “efuiaeigpraicalislionittor cause the
duration may be determ ned according to practical requirenments. In the
above pl ayi n@ce@pidioturaBirhaetredsed ByWhe komPidiadypsecdsis@NShadt W@y Lig.del ay,
10 which increases a fixed playing delay. The time domain stretch
processi ngiidtesishicned gdrge shoadwraianis nahiaegeriteandbe simas wé dhcogureihen eilplayingn
i ncr eased.hy.. h r PL.ocessI -and | nereases the plaving del.ay. The
e domel st i ahg AR e RS BBk b SR I e BT R R e by
t he dur aticquircleanneased by each conpacti ng processing, and decreases the
pl ayi ng delay. The total playing delay nmay be decreased by the tinme domain
15conpacti ng, processing,.so as fo coynferact the playing delay. introduced
by Lm n and UhECAPRES eﬁlyb%@éggf gthod. i ool rdrodhies” S s Pldyéridlay, the
cumul gt | vehidgliR¥ed¥BYa Biged BlSMoaR 1S, PROAMEI BMhaldsitdk® 508LLIAL aRbIREIdfm  When
the stretch processing is?pggkorﬁgd. Dafb isdéo%si é?e ;I?FaDalgl>: g%ax,
t he stretaHelpy.otwskiingdetesnined bpehé dnmbidn inwemvdbd cadtastraclh arapessing, ayil ng
20del ay is Lntr?pucpd~ , e . . ] .

imcreases e playing delay. The time domain compacting processing decreases a delay,

which is determined by the duration decreased by ecach compacting processing, and

decreases the playing delay. The total playing delay may be decreased by the time domain

I5  compacting processing, so as to counteract the playing delay introduced by Lmin and the

stretch processing.

In order to control the delay, the cumulative delay may be taken as a condition in the
control algorithm. When the stretch processing is performed, Dalg is considered; if
Dalg >= Dmax, the stretch processing is not performed, to avoid that a larger playing

20 delay is infroduced.

Figure 4 is a schematic diagram illustrating the processing of a playing control
procedure according to a second embodiment of the present invention. As shown in

Figure 4, the playing control procedure includes the following steps.

Step 401: data with a certain quantity is obtained and played, and Lp and Jpre are

25  updated.

Step 402: it is determined whether Jpre >= Lp and Lp <= Lmin; if Jpre >= Lp or Lp
<= Lmin, Step 404 is performed; otherwise, Step 403 is performed.

Step 403: it is determined whether Jpre < Lp, Lp > Linax and Dalg > Dmax; if Jpre <



Figure 4 is a schematic diagramillustrating the processing of a playing
control procedure according to a second enbodi nent of the present
invention. As shown in Figure 4, the playing control procedure includes the
foll ow ng steps. Step 401: data with a certain quantity is
obt ai ned and played, and Lp and Jpre are 25updat ed. Step 402: it is
determ ned whether Jpre >= Lp and Lp <= Lmin; if Jpre >= Lp or Lp <= Lmn,
Step 404 i PelPoi MBS 6F A QmaSt SiEPAt s perdirmsdimethergsapSup@0liis | s
deternlnqgnmpgﬁger Jpre < Lp, Lp > Lmax and Dalg > Dmax; if Jpre < Lp, or
Lp > Lmax, or Dalg > Dmax, Step 405 is perforned; othermnse Step 401 is
per f ormed. Step 404: it is determ ned whether Dalg > Dmax; if Dalg >
Drax, Step 40®pi 4)pet fsodetenhingt hdribics @alSrePmiBsifi Balger flanmedStes 80@[s 405:

time domai n.conmpacti ng pgoc rformed for the data in the buffer,
t he procé%é%ﬁmg§ﬁ§h$§%¥t W%gﬁé i%H’lé’”Bg‘ffer Lp and Dal g are updated, and
Step 401 is returned to. St ep 406: tlne domain stretch processing is

per f OYSWEd f oBtebhies daha dbtﬁhﬁah!@n%ﬁﬁﬁifgr loi&ﬁ’ringﬁpﬁﬁﬁ}?@i@d datie | Hzﬁa iﬂ ﬂl%q{ﬂnn the
buffer, and Dalg are update JB 01 is returned Step

407: accdl@hﬂh@wﬁﬁf dt gpea daﬁtaudf int the lmffcnelpp fapdrialg deg apditech emrsie81c1er49a|m
quantity i, %%_glned the data is stored in the buffer. Lp and Dalg are
updat ed, and tep 401 is returned to. In the above two specific
enbodinents, the step of determ ning whether the 1S conpacting processing
needs to be Pepfddbtnede idemant sirabgasasrying if pdriiemeot@l thpdasiingcdglfiy, tHoes not
need to be controlled, the f determ ning whether the conpactin
processi My ?Fé%‘iﬂls‘%ﬁ‘b”bgém & @’F%é‘gohﬂdl’ D ae @i wpdagrey podt MeRg Ol e rdgierhct i ng
procegsi ng. are not necessary, and Step 403 may not include the step of
determ ni ng whet her Dal g > Dmax. 20The enbodi nents of the present invention

al so provide an agparatus for controlling
Step 407: according to the data of the former frame, data with the certain quantity is

obtained, the data is stored in the buffer, Lp and Dalg are updated, and Step 401 is

returned to.

In the above two specific embodiments, the step of determining whether the

{5 compacting processing needs to be performed is not necessary, if the total playing delay
does not need 1o be controlled, the step of determining whether the compacting
processing needs to be performed and the step of performing the compacting processing

are not necessary, and Step 403 may not include the step of determining whether Dalg >

Pmax.

20 The embodiments of the present invention also provide an apparatus for controlling
video-audio data playing, as shown in Figure 2. The apparatus includes: an obtaining unit
21, configured to obtain total duration of playing video-audio data which can be played in
the buffer; a calculating unit 22, configured to calculate a time difference which is a
difference between a current time point and a time point of receiving the latest
25 video-audio data packet; a processing unit 23, configured to compare the time difference
with a preset condition, perform time domain stretch processing for the video-audio data

in the buffer, and play the processed video-audio data.

Preferably, the processing unit 23 may include: a buffer determining module 231,

configured to determine whether the time difference is larger than or equal to the total



vi deo- audi o data playing, as shown in Figure 2. The apparatus includes: an
obtaining unit 21, configured to obtain total duration of playing

vi deo- audi o data which can be played in the buffer; a calculating unit 22,
configured to calculate a time difference which is a difference between a
current tinme point and a tinme point of receiving the latest 25 video-audio
data packet; a péocessi_ng unit 23, configured to conpare the tine
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det er m ni ergequell peeRBhinicont dgutiedfd chdatférnimerewhehbérle RBE cohfimudi ff, er ence
is larger than or equal to the total durati.on of playing the video-audio
data whi CW}l%’hﬂlebC&wbﬁ’é‘%%l “Fsﬁ‘litt*ﬁe&"b&ﬁ‘h‘é‘r‘?ei%fm?‘ﬁ% ‘?Qﬁ“@l %hfsaﬁquohe-o‘f’h"ﬁl ®5i ng
the videomgudideresiafinovibac2an dBerRiRY af: i dieqipifdeE id Srs il %F e&tgl n-or
equal to preset mninumduration for the buffer; an stretc¢h nmodul 1232,
confi gur el@ the lotglbmtioneofgdtydngribaividgoradio datofvhidhesab bk fpdryed et gretiufiengr nodul e
231 is yeg, J.e, When the .5 buffer deternm ning nodul e 231 .determ.nes that
the t o el uwelSTs! Plvigd BT hE R B FRF Po pubid it SRS

pl ayi ng tdieall deor @ueual datir wabs hngahul eluplinetdy ik bﬂﬁei‘pg&fﬁﬁ‘h} tHeriithde
total duration of playing the video-audio data which can be played in the
buf f er i sdAHN piepich psesEdgudic wideorarlipdais it thaibnfTew andiplesthoridéorudihe
buffe pert of m.t. Liye . dopai fret.ch processing for the video-audio data
in thgy bu(?‘{deg?épéitrl]%%gf:g%ﬁ%esq@}cg\gzg-}%g%i§b' 10data after the tinme domain
stretch processing. Preferably, the stretch nodule 232 nmay further

i ncl ude: an Btafetldl, thubtroodul@uR3BL, mepfifithguinethdt cardatceshniubenaids bErl, a
cunmul ative gel a ofd the. vi dEo_- audi o data is smaller than the preset maxi mum
curul at i VEdErE BICRBINg o ?}h‘auﬂ%’“ﬂ%}’t‘&? delap ok they @ﬁoﬁiﬂ@!ﬂl‘%‘tazg‘zsl’jwéief urt her
confi gur &dad the MO b AEMARL ﬁfl}?\%lé‘lf{i\{}bgﬁric{lf}gw Ghelgfidéohfud?gti @& adeh el Rhdige 15

modul e 231 is yes, determ ne performti omain stretc
processi ng2f or fwrther epuldpredidd.ovlian dhé detcheinng fasnlt amc e dbuffer tdetdringning

det er i ni ng, resy t_ of e stretch sub-npdul e 2321, when the determn ning
resul © o P4lERY} b & @fﬂ%ﬁﬁﬂ%eﬁl&&fz’é’%ﬁi fdgne foighin jhgichiecestipg farhe

sub- modul ed@BMisleles hn@s blral Aerdsiub atlkVecdalianheofcstif &tV iidegpamdi o
data is smaller than the preset nmaxi mum cunul ative delay of the video-audio
20 data, perpehis TR, wihge tgodriermising seseh op tlscesidhmybfropdulh @33 dees.daedi o

d i b . I SE, f he ] donmi
or ocesei g f SbefoRThMeRfs 255 REHRUR LB ThETaBRTENG: B5RoSEabs moout o

2322, confidguineldd doa p ayalleh ehaviiepreadd haxidahauaful five ARy o MR WasPdliet ret ch
processing. Preferably, the processing unit 23 may further include; a
conpalt i it EEPin Hicnlyme somas sirecy Brycessmedor Srpddeq-ayliodail ia thabulferne
conpact i deter m.ning . .modul-e 2 i:s .confi ed 1.q.det er,m A t he
o di F1aranes’ M e Rk CPEh bl lth InC AL IR MR ey

vi deo- audughdabduthi phyocansubenpdidy 8824, notierbi fof gay tor vitltealds dhtadieat i on

of playing the video-audi o data which can be played in the buffer is |arger
t han pr eé&t“’r’?ﬁﬂ’%ﬂ%%‘ﬁ’? R'tF5# 8% t he buffer. 30The conpacting nodule 234 is
configured to, when the determ ning result of the conpacting determ ning

modul e 233 i greft@sbly,! the prodReding ARt CONRAE tilnitkr AREIBAMN NEAEpIRHY Rtermining
25 module 233 and a compacting module 234. The compacting determining module 233 is
configured to determine whether the time difference is smaller than the total duration of

playing the video-audio data which can be played in the buffer, or the total duration of

playing the video-audio data which can be played in the buffer is larger than presct

maxinum duration for the buffer.

30 The compacting module 234 is configured to, when the determining result of the

compacting determining module 233 is yes, i.e. when the compacting determining module

10



233 determines that the time difference is smaller than the total duration
of playing the video-audi o data which can be played in the buffer, or the
total duration of playing the video-audio data which can be played in the
buffer is larger than the preset maxi mum duration for the buffer, perform
time domai n conpacting processing for the video-audio 5 data in the
buffer, and play the video-audio data after the tinme domain conpacting
processi nggs determnpnest @atalhe yime hidcrarp ctmaller demethaitpiahduirben pepRgBei e
further C

Vi deo- aud o A et en ERTHEBIVOENTRE BIRs T Bt Btiolr Bl
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domai n conpacti ng processin eo-audio data in butter.
Accor di ngrogessihg appar at us prOV|ded by t he enbodi nents of the present
invention, 15 after the obtaining unit 21 obtains the total duration of

pl ayi ng the yi i 0 data n.the buffer. and the
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can be played in the 20 buffer |s smal | er than or equal to the preset

m ni nmym dur {er. f ffer
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domai n strmetuth2piy daesmnergthtmmetch&auwudedetaydxmhcdatfao»amtb kietabs &ineNer thnd pI ays
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steps ar
apparatus, the duration of playing the video-audio data in the buffer is increased, which

fative

25 increases the capacity of the buffer without increasing the size of the buffer, so as to
provide more time for receiving other video-audio data packets by the receiving end, and
decrease the incontinuaty phenomena caused because the receiving end can not receive a
data packet for a long time when the video-audio data is played. By using the apparatus,
when the buffer determining module 231 determines that the time difference is smaller

30 than the total duration of playing the video-audio data which can be played in the buffer,

or the total duration of playing the video-audio data which can be played in the buffer is



10 nenory includes a ROM RAM a disk, a Conpact Disc (CD) and so on. To
sum up, the technical solution provided by the enbodi nents of the present

i nvention has an advantage of adaptively playing a data file. The
foregoing are only preferred enbodi nents of the present invention and are
not for use in limting the protection scope of the present invention. Any
nodi fi catl on, =15 equival ent replacenent and inprovenent made within the
scope of lpiger Hrdés@ﬁtPIFWI;'emmmhmsﬁwm*@D her devlewied. thedempakeng rodatet 29h scope
of the p i th t f. t esent
Mnvent 1 oo S B0 PPl OTRERAE peH Sl B e R S5 Gofin RE pRATE

cl ai med imd ;ﬂz@ysﬁ&t hade ok ardi€ datar et uimgtlmedﬁﬁnzau(ibmpdah@ Poaysking, sCedmps i si ng:
obt ai ni ng total duration of playing video-audio data which can be pI ayed in
a buf f er ;desEaseclif Rlaviy ¢y V’@‘F‘W‘@ﬁ‘éﬁé‘é IMiRYS vE CERCFPRGeEEE Adapthigha

di ffer enc&xe}bt \Qﬁ%"ﬂgdﬁ’%ﬁ&em time point and a tine point of receiving a
(e}

| at est vi'd ata; and conparing the tinme difference with a
preset condition, performng tine domain stretch processing for the

vi deo- audi o Haasa skmladhen bhef ﬁlercdacwmilcd;'tdmg thet allconpar ichgtapesul the magiblogl ayi ng
the processe di.o data. 10 e method of claim. 1, wherein
conpar | nronged PRt St oo BuelOg sBPE RONSREeD T IR 1 e
domai n stiepic@hhRA9EeSS Agbknt B wideanaud ®edadad ianrdbd b widesy agepr di ng
to a conparing result conprises: when deternmning that the time difference

i s | ar gercoptpaieroindegbeie mgthodt sigpsdacamplpdedvhen the program is operated. The
[0 memory includes a ROM/RAM, a disk, a Compact Disc (CD) and so on.

To sum up, the technical solution provided by the embodiments of the present

invention has an advantage of adaptively playing a data file.

The foregoing are only preferred embodiments of the present invention and are not

for use in limiting the protection scope of the present invention. Any modification,

15 equivalent replacement and improvement made within the scope of the present invention
should be covered under the protection scope of the present invention. Therefore, the

protection scope of the present invention should be defines according to the claims,



15 pl aying the vi deo-audi o data which can be played in the buffer, or the
total duration of playing the video-audio data which can be played in the
buffer is smaller than or equal to preset mninmumduration for the buffer,
performng the time domain stretch processing for the video-audio data in
the buffer. 203. The nethod of claim2, after determning that the tinme
difference is larger than or equal to the total duration of playing the
vi deo- audi o data which can be played in the buffer, or the total duration
of playing the video-audi o data whi difgansbe played in the buffer is

smal ler than or equal to the preset m ninmumduration for the buffer, and
bef ore performang didig.etiiigre domain stretch processing for the video-audio
data in the buffer, 25further conprisin determ ni ng whet her a

cunul ative dél/éljmﬁfodtfhécﬂnh@élmga\{j@ﬁ(batdia@ gatﬂgldyml t@nprisien a preset maxi num

cunmul ative d en the cu t.i |.ay of

t he video- auﬁtﬁtﬁ‘)ﬁd%tom ﬁdugﬁd’te&‘“?hfaﬁmte Bét 1|9 dél}(,emw%]i(’ @uﬁ@ lgtaet\}g{eldel ay of
the visdeo- augileuiglatpaa (et fffeicn@, tthe tnhdei esmk Nbéhd at iffe}ApE aeesshng for
the video-audio data in the buffer. 4. The nethod of claim2 or 3, if it is

det er ni nedCABEME Poing aptb LREPQEY of t?ceﬂér%o’rlﬁﬁcﬁth\édwraw ddpeitd stretch
processi ng, édfﬁﬁah.ﬁ‘]#e&l@”%é %ME ence wtwlﬁguggtt %1 u 1 gpch%?ﬁl %hﬁ"mﬁ nain

difference i s sma ant etota tion o e Vi oaudlo
dat a whi clrcchrprbeesphgyedthe mdebaubmfdaﬁr in the buffer ztcmbaihngjwraatmmﬁmmig rphudtyi ng

t he vi deo- i 0 data whic ca . played in the buffer is larger than
pr eset S%Q%M&j@?é’f‘?%ﬁscpdﬁ‘ 85’[43’?‘ r, performing tine domain compacting
procegsing for the video-audio data in the buffer. 5. The met hod of

claim4, if it is determined that it is not needed to performtime domain
stretch procésthagettfad phekirg olrrpvlilcsci:ing:mmpGVWg rthel eitver diffu:i ange twidt atpresct

cumul ati Vc%ng?ion Yand pcdjalmmgaqmme 3omam sﬂﬁ pll gcegsrﬂ?g, km the v%co audio data in the
buffer according to a comparing result comprises:

when determining that the time difference is larger than or equal to total duration of

15 playing the video-audio data which can be played in the buffer, or the total duration of

playing the video-audio data which can be played in the buffer is smaller than or equal to

preset minimum duration for the buffer, performing the time domain stretch processing

for the video-audio data in the buffer.

20 3. The method of claim 2, after determining that the time difference is larger than or
equal to the total duration of playing the video-audio data which can be played in the
buffer, or the total duration of playing the video-audio data which can be played in the
buffer is smaller than or equal to the preset minimum duration for the buffer, and before
performing the time domain stretch processing for the video-audio data in the buffer,

25 further comprising:

determining whether a cumulative delay of the video-audio data is smaller than a
preset maximum cumulative delay of video-audio data;

when the cumulative delay of the video-audio data is smaller than the preset
maximum cumulative delay of the video-audio data, performing the time domain stretch

30 processing for the video-audio data in the buffer.

4. The method of claim 2 or 3, if it is determined that it is not needed to perform the



or equal to the preset naxinum cumulative delay of the video-audio data,
performng tinme domain conpacting processing for the video-audio data in

the buffer. 6. An apparatus for controlling video-audi o data pl ayi ng,
conprising: 15an obtaining unit, configured to obtain total duration of
pl ayi ng vi deo-audi o data which can be played in a buffer; a calculating

unit, conflgured to calculate a tine difference, the tlne di fference being
a di ff er if8e @@9Wé@ﬁ“§HﬁNﬁﬁWﬁJQ¢M%Cﬂ§Ph$ﬁ&nd a tine point of rece|V|ng a

Latest vi deoaudidahmpagkehe A oARAREOSCISING A by BONThANESAGES.

conpare the tine ce mn prese con ne dom
stretch prlades $Enmgdé@aud1heiaw \dm@h a‘ﬂdlbe pdatcd ihnhd beffhubif e ta@Can@.tltﬁlgﬁf 0 a
conparing.result, a d y .t he processed video- audlo dat a. 7. The
appar at u'OfE | @‘?‘?1 ‘Yﬁ%h ﬁ?‘bi’@s@ﬂw tinthe udfanris dasger 913a meset er

determ n'lﬂ&ﬂﬁﬁﬁ”ﬂﬁaﬁ&?ﬂﬁ '11%@?%1 tﬁ%ii@ﬁ%ﬁf MREd %f Q@ﬁlﬁ&&ﬁxﬁéh ghé F&él fgoce is

| arger than or equal to the total duration of playi eo audi o data
whi ch carvide-pldayddaimtheheffouf f er, or the total duratlon of playing the
vi deo- audi o data which can be played in the buffer is smaller than or equal
to preset mininmmduration for the buffer; an stretch nodule, configured

to, when thesboid @ethdetoeremini Nar rod @Lﬁ%zrﬂﬁfc@ RNES nod ekt ot ﬂl@iot th TBne
difference is larger than or equal to the total duration of playing the

vi deo- audiomadmsteet m@ﬁﬁﬁwﬁﬁbéh9M§VHdwﬂﬂ the buffer, or the total duration

of playing t v Ia ed in the buffer |s
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buffer, and play the video-audio data after the tinme domain stretch
proce55|ﬁﬁ““d@“mvﬁémﬁﬁﬂﬁkéﬁﬂ§s%$éEﬁéﬁhwﬁmfﬂﬁhﬁéﬁmlmﬂﬁt@ﬂ?btch nodul e
further conprises:

6. An apparatus for controlling video-audio data playing, comprising:
15 an obtaining unit, configured to obtain total duration of playing video-audio data
which can be played in a buffer;
a calculating unit, configured to calculate a time difference, the time difference being
a difference between a current time point and a time point of receiving a latest
video-audio data packet; and
20 a processing unit, configured to compare the time difference with a preset condition,
perform time domain stretch processing for the video-audio data in the buffer according

to a comparing result, and play the processed video-audio data.

7. The apparatus of claim 6, wherein the processing unit comprises:

25 a buffer determining module, configured to determine whether the time difference is
larger than or equal to the total duration of playing the video-audio data which can be
played in the buffer, or the total duration of playing the video-audio data which can be
played in the buffer is smaller than or equal to preset minimum duration for the buffer;

an stretch module, configured to, when the buffer determining module determines

30 that the time difference is larger than or equal to the total duration of playing the
video-audio data which can be played in the buffer, or the total duration of playing the
video-audio data which can be played in the buffer is smaller than or equal to the preset

minimum duration for the buffer, perform the time domain siretch processing for the



5 an stretch sub-nodul e, configured to determ ne whether a cunul ati ve del ay
of the video-audio data is smaller than a preset maxi num cunul ative del ay
of the video-audio data; wherein the stretch nmodule is further
configured to, when the determ ning nodul e determ nes that the tine
difference is larger than or equal to the total duration of playing the 10
vi deo-audi o data which can be played in the buffer, or the total duration
of pl ayi ngdepraudip dat-ia b nifataad wycthe gilsotsadisl dajreafior thetthee Bormpiarstiesh

smal | er t@%gegg@gequal to the preset mninmumduration for the buffer, and
the stretch sSub®hodul e determ nes that the cunul ative delay of the

vi deo-audio data is smaller than the preset nmaxi mum cunul ati ve del ay of the
vi deo-audi o data, performthe tine domain stretch processing thr the

15vi deo- audi 6 Ht BPRRYSHE chiipf/eheggaythe S‘tretahm%yier{grt@uwowamse, confi gur ed
to play the yj ‘é&&tﬁ‘égb-% Rt Bl ffhed NELLMRA RN SLGREMN ~rd%ﬁ‘zﬁ/5§f,‘ fig- o
The apparatus of cl ali m 7 or § wherer n the processing unit further

conpr i sesvide@@udio clorpactriatigr dhet erpresei ngxmaduolcemuting idglay ed thovides-endib ne

whet her téle_r_tilrre difference is smaller than the total duration of playing
the vi dec®B¥dV'¥'d4t a which can be played in the buffer, or the total
duration of pleayiid hdRilYisdeandedhBudad &, Whes hCRierREhiRt avadiel didhigRuf fer
is larger than preset nmaxi mum duration for the buffer; and a conpacting
nmodul e, caf ifyutiog digicrankens titrgeic dmpaat equpl dettbe htal dgratiodudfeplagily the

determ nes ,that ,.the ti difference.is, s | er than e total. duration of
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total duratie®Budb delaayhiog chbhBe Yiaded rathditR f@atsasMilce haf 3P cBal Rb Aeskctd the
buffer is [arger than the preset maxi mumduration for the buffer, perform
ti me donePHIREHpastdting Y obeskiffiy pod thhestpicde sulameiele ddeiermines Heat bl f er
and pl ay i deo A after. e, i Nn.ce ctin .
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det er m ni dedaymofiuhe, vids-dudid hiata, gerbiguhedime deian moehwhetdehgt e the

cumul ative del ay of the video-audio data is smaller than or equal to the
presel® maXfsRiAiEaAdRAR IRpduderadof the vi deo-audi o dat a; t he conpacti ng

deter m nes. 1 har FROEERE A |OuHErD. B FROPARLALA, U5 ST AL IREMF,
than or Sequdlprocessing preset maxi num cunul ative del ay of the video-audio
data, performtine

9. The apparatus of claim 7 or 8, wherein the processing unit further comprises:

20 a compacting determining module, configured fo determine whether the time
difference is smaller than the total duration of playing the video-audio data which can be
played in the buffer, or the total duration of playing the video-audio data which can be
played in the buffer is larger than preset maximum duration for the buffer; and

a compacting module, configured to, when the compacting determining module

25 determines that the time difference is smaller than the total duration of playing the
video-audio data which can be played in the buffer, or the total duration of playing the
video-audio data which can be played in the buffer is larger than the preset maximum
duration for the buffer, perform time domain compacting processing for the video-audio
data in the buffer, and play the video-audio data after the time domain compacting

30  processing,

10. The apparatus of claim 9, wherein

the compacting determining module, is further configured to determine whether the



domai n conpacting processing for the video-audio data in the buffer.

cumulative delay of the video-audio data is smaller than or equal to the preset maximum
cumulative delay of the video-audio data;

the compacting module, further configured to, when the compacting determining

module determines that the cumulative delay of the video-audio data is smaller than or

5 equal to the preset maximum cumulative delay of the video-audio data, perform time

domain compacting processing for the video-audio data in the buffer.
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