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Pestome: V' pobomi posenamymo 6a306i npuHyunu Mikuly8aHHs ma HAGEOEHO CMPYKMYPY OOHO20 3 HAURPOCHIUUX
Memooie MIKULYBaHHsA MOBHUX cueHanis. Chopmosano sumocu 00 MOBHUX CUSHANIG, SIKI NOOAOMbCs HA 6Xi0 MiKulepa.
Ha ocnosi yux eumoz ma Ha OcCHO8I aHanizy HeOONiKi8 Gi0OMUX MemOo0i8 MIKULYBAHHS 3ANPONOHOBAHO Memoo
bacamocmyniHuacmozo MiKULy8aHHs, AKULL 00380JA€ MIKULY8AMU 3HAYEHHS BIONIKI6 8 MIpY HAOX00XCeHHs ONI0KI8 OaHUX
y OJI0K MIKULYBAHHA, 4 MAKONC MIKULYBAMU 3HAYEHHS 8iONIKI6 3 O0KI6 OaHUX, W0 0VIU 00ePIHCAHT UWIAXOM OeKOMNpecii

CMUCHEHUX MOBHUX CUSHAJIE PIZHUX (opmamis.

Kurouosi cnoBa: Mixwysanns, bazamocmyninuacme Mikuly8aHHs, MIKUYBAHHA MOBHUX CUSHANIB, CIMPYKMYpa 010Ky

MIKULYBAHH

1. BCTYN

Illupoke  BOPOBaKEHHS  MYJIbTUMEAIHHUX
CHCTEM pealbHOTo 4acy, Takux sk I[P-tenedonis Ta
MyJIbTHMENia-KoH(pepeHIii, BUMarae BiJi MEpEKHOTO
oOnagHaHHs  3a0e3ledyeHHs] sSKICHOI  B3aeMoii
BEJIMKOI KUIBKOCTI yYacCHUKIB MYJIbTUMEIIIHOTO
CeaHCy 3 e(h)eKTUBHMM BHUKOPHCTaHHSAM IMPOIYCKHUX
CIIPOMOXKHOCTEH  ITMGPOBHX  KaHATIB 3B s3KY.
OpHuM 13 MeETOJIB MiABUILEHHA e(EKTHBHOCTI
BUKOPUCTAaHHS LHU(QPOBUX KaHAIiB 3B’SI3KYy Y
MyJbTHMEAIHHUX CHCTEMax pEIbHOTO dYacy €
MIKIIyBaHHS - TMPOLEC 3MIilIyBaHHS HU(PPOBHUX
MOTOKIB, SIKi TEHEPYIOTHCSl AKTUBHUMH yYaCHUKAMH
MyJbTUMEAIHHOTO CeaHcy 3 HO/AJIBLIO0
HOpMaJTi3alier0  copmoBanoro  motoky  [1,2].
O0’ekTaMu  MIKIIYBaHHS Yy  MYJBTHMEIIMHUX
CHCTEMax pEaJbHOIO 4Yacy € IIOTOKM MOBHHUX
CUTHAJIIB. MiKmryBaHHS ~ MOBHHX  CHTHAJIB
BUKOHYETHCS OJIOKOM MIKIITyBaHHS (MiKmepom) [4]
Ta J[JO03BOJSIE VIIUIBHUTH BXiHI TOTOKH, IO
MTOCTYTIAI0Th BiX AKTHUBHHUX YYJaCHUKIB
MYJbTHMENIMHUX CHUCTEM [0 OIHOTO BUXIJHOTO
MOTOKY.

2. NTOCTAHOBKA 3A[AU4I

CporosHi iCHy€e PSSl METOMIB MIKIIyBaHHS
MOBHHMX CHI'HA/IiB, OCHOBHHMH BiAMIHHOCTSAMU SKHUX
€  apxiTekTypa  MikKmiepa Ta  OCOOJHMBOCTI

MIKITyBaHHA BXigHWX moTokiB [1,2,5,6]. o
0COOJIMBOCTEH MIKITYBaHHSI MOXHa BigHecTH: 1)
(dopMaT CUTHaNIB, IO MMOJAIOTHCSA HA BXIiJl MIKIIIEpa;
2) croci® BUKOHaHHS MikmryBaHHS. CHITBHUM st
BCIX METOJIB MIKITyBaHHS MOBHUX CHUTHAJIIB € T€,
0 BOHM MPAMIOKTh 3  JIEKOMIPECOBAHUMHU
MOBHHMH CHUTHajJaMH, Ta Ha BHXOJ MiKIIepa
TEHEPYIOTh OJMH BUXIIHUAN MOTIK.

OCHOBHOIO BUMOTOI0, III0 CTaBUTHCSA O MOBHUX
CUTHAJIB, sKi TIONAIOTBCA Ha BXiJ Mikiepa, €
mpuBelleHHS 1X 10 oxHoro Qopmary. OpmHak
CTPYKTYpHa Ta CEMaHTHYHA BiJIMiHHICTh aJITOPUTMIB
CTHCHECHHS MOBHHX CUTHAJIIB, SIK1
BUKOPHCTOBYIOTBCS Y MYIBTUMEIIHHUX CHCTEMax
craggapry H.323 [7] Ta SIP [8], He mo3BOIsIE
OJICpP)KAaTH  OJHO3HAYHOrO  (JopMaTy  MOBHOIO
curHainy micis  gexommpecii  [9-13].  Jlana
OCOOIIMBICTh aNTOPUTMIB CTHCHEHHS MPAKTHYHO HE
BPaxOBYETHCS MPH MOOYI0BI METO/IIB MIKIITyBaHHS.

Tomy mocrae 3amada moOyJIOBH HOBOTO METOMIY
MIKITyBaHHA, SKWi OW BpaxoBYBaB OCOOJIMBOCTI
CHUTHAJIIB, IO OYJIM OJlepkKaHi MIITXOM JEKOMIIpecii
CTHCHEHHX MOBHUX CHUTHAJIIB Pi3HUX (hOopMaTiB.

3. AHATNI3 NITEPATYPH

v poboTi [5] MIPONOHYETHCSA Ta
EKCTIEPUMEHTAITBHO JTOCHTIHKYETHCSI METO/I YACTKOBO
pPO3MOMUICHOTO MIKITyBaHHSA, SKHH Ja€ 3MOTy
ONTUMI3yBaTH TOTOKH JaHHWX, IO NepeNaloThCs
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srimo 3 mporokosiom  TCP.  Pesymeratn
JOCTIKEHb, MPOBEICHUX y poOoTi [5] mokaszanw,
oo  JaHui  MeToJ 3  YCHIXOM  MOXKHA

BUKOPUCTOBYBAaTH Ha NEPEBAHTAKEHUX MEpexXax, y
SIKHX CIIOCTEpITa€ThCsl BHCOKHHA TPOLIEHT BTPATH
nakeTiB. OCOOMUBOCTAMHU JTaHOTO METOAY € HOro
opieHTaIis Ha iepapxiuHy aApXITEKTYpy
0araroaboOHEHTCHPKUX  MYJIbTUMEIia-KOH(PEPEHITIi
[1,9-11] Ta BUKOpUCTAaHHS YaCOBHX IHTEpBaJIB MpPH
BH3HAUYEHHI Yacy MiKIITyBaHHS.

Y poboti [1] po3rmsanaroThess 0a30Bi MPUHITAITHA
MIKIIYBaHHS B PO3pi3i TaM JKe 3ampolOHOBAHUX

ITOPUTMIB OiHapHOTO Ta MHOKHHHOT'O
MikmryBaHHg. Sk 1 y poOoTi [5], maHi anroputMu
3MIMCHIOIOTh ~ MIKITyBaHHSA  4Yepe3  BHU3HAYCHI

iHTEepBaJIH yacy.

VY po6oTi [2] IpoTOHY€ETHCS METOM MIKIITyBaHHS,
SKUi 0a3yeThCs Ha OpraHizamii JIOTIYHHUX dYepr B
posnonineHomy Oydepi MiknryBaHHA. AJTOPUTM
peanmizamii 1OrO MeTOAy Tnepeadadae 0OPOOKY
MOBHUX CHUTHAQJIB, SKi OyJld IUCKPETHU30BaHI 3
OJHI€I0 YaCTOTOIO.

Y poborTi [6] IpOomOHY€ETHCS METOJ 1 cCHCTEMa JIJIst
MIKITyBaHHS MOBHUX TIOTOKIB 3aco0aMu 3BYKOBOIi

KapTd KoM 'rotepa. JlaHuid wMeTom Mae  psn
HEJOMIKIB, ONUCaHUX B [6], Ta Maiixe He
BHKOPHUCTOBYETHCS JUTS BHpIIIEHHS 3amaq

MIKIITYBaHHSI MOBHUX CHTHAJTIB Y MYJIbTHMEIIHHAX
CHUCTEMax PEaJIbHOTO Yacy.

[IpoananizyBaBmn HaBeneHi BHIIE poOOTH,
MOXXHa  3pOOMTH  BHCHOBOK, IO  METOAU
MIKIIYBaHHS, $KI TPUBOIATBCA y LUX pPOOOTax,
OpIEHTOBaHI Ha OMNpAIIOBAHHS MOBHHX CHUTHAIIB
onHoro ¢opmary. Kpim Toro, MiknryBaHHS MOBHHX
CHUTHAJIIB HAa OCHOBI YacOBHUX IHTEPBANIB, IO
BUKOPHUCTOBYETHCSI Y METOZAAX, NPEJACTABICHUX Y
poborax [1,5], He 3aBkauM IO3BOJIIE OTPUMATH BCi
MMAaKeTH BiJl aKTUBHUX YYACHHUKIB MYJIbTHMEIIHOTO
CeaHcy.

4. META POBOTHU

Mertoto poboTH € po3poOKa HOBOTO METOXLY
MIKIIyBaHHS.

5. ornan sA30BUX NPUHLUMUIMIB
MIKLWLYBAHHA

HaiinpocTimmii MynbTUMEIIHHUI ceaHC Mixk
TPbOMa aKTUBHUMH YYaCHUKAMH, IO CIIIKYIOTHCS B
peallbHOMY dYaci, repeadadae oJepKaHas KOKHUM 13
HUX KOMITJIEKCHOTO MOBHOTO TIOTOKY, SIKHI € CyMOIO
TMHIHHUX KOMOIHAIi BIUIMBOBUX 3BYKOBUX XBHJIb
KOXXHOTO yYaCHHKA.

Hexaii L;;(g) — 6110k JaHUX 13 IHKAICYJIbOBAHUMH
3HAYCHHSIMH JIIHIMHUX BIUIIKIB ¢, SIKHH HaJIXOJHUTh
Ha BXiJ OJOKy MiKIIyBaHHs (1€ i — HOMep OJOKy B
KaHali; j — HOMep KaHamy; i=1,....k; j=1,...N; k —

MaKCHUMaJIbHa KUIBKICTHh OJIOKIB MaHUX Y j-My
KaHai; N — KiJIbKICTh KaHaJIiB).

SIKIIO MPUMYCTUTH, IO y KOXKEH KaHal OJOKY
MIKITYBaHHA HAIXOASTH OJOKH NAaHUX TiTbKU BiJ
OJIHOTO aKTHBHOI'O YyYaCHHMKAa MYJIBTUMEIINHOIO
CeaHcy, TOAL JUIS OJICp KaHHS MIKIIIOBAHOTO MOTOKY 3
OJIOKIB JmaHWX, SKI HaOIANODIM Ha BXiJg OJOKY
MIKIITyBaHHS, HaM HE0OX1JHO BUKOPUCTATH BUPA3:

kN
Miqg)=2 > L, (q) (1)
i=l j=1
ne M;(q) — MIKIIOBaHWH MOTIK, 10 CKJIATA€ThCS
3 apupMETHYHOT CYMH i-THX 3HAYCHb JHIHHUX
BITIKIB ¢ 3 OJOKIB JaHuX L;j(q).

Kpim TOrO, Il KOXKHOTO aKTHBHOTO YYaCHHKA
Py (M=1,...,S; § — KIIbKICTh aKTUBHUX yYaCHUKIB
MYJIBTHMEIIHHOTO CCaHCy) HEOOX1THO 3
MIKIIIOBAaHOTO TOTOKY M;(q) BHKIIIOYHTH HOTO
BJIACHHH OJIOK JTaHUX:

Pu(Lij(q)= Mi(q)- Lim(q). 2)

Bupasu (1) Ta (2) € 6a30t0 s no0y10Bu Oy 11b-
SIKOTO METOJy MIKITyBaHHS [2].

[MpunycTiMo 1o Bci y4acHUKH Pj; TCHEPYIOTbH
CBOI Memia-TIakeTH 13 CTaluM TMepioaoM per
(per=const). Toni HalMeHITUH iHTEPBaJ, IPOTATOM
SAKOTO JIBa HE3aJeKHI YYacCHUKH TapaHTOBAaHO
3reHEepPYIOTh CBOI Me[ia-akeTu, piBHUH per/2. Jlns
P\, akTMBHHX YYacHUKIB, TaKUM IHTEpBaJOM Oyze
per=per-(per/2*\"). MixkuryBaHHS THIHHUX
BIJUTIKIB 3 JBOX HE3aJIEKHMUX OJIOKIB JaHHUX, IO
MOCTYNalOTh y Pi3HI KaHaiau OJIOKYy MIKITyBaHHS,
pPETJIAaMCHTYEThCSI  TTPABHIIOM [1]: TIPaBUIIO
MIKIIyBaHHS: 3HAYCHHs JIHIHHUX BIANIKIB ¢ 3
OomokiB  mammx L;,(q) Ta L;2(q) MOXYyTbH
MIIKYBaThUCh, KO |g(L;:(q))-g(L12(q))|<per, ne
g(L;1(q) 1 g(L;(q)) - yacu reHepallii Me/iia-makeTiB
YYaCHUKaMU MYJIbTUMEIIHHOIO CeaHCy, y SKHX
MICTAThCSI OToku HanuX L; ;(q) Ta L; »(q).

Binpmiicte MyThTEMENIMHUX CUCTEM TEPEIAIOTh
Mejlia-akeTu 3rigHo 3 mportokoioM RTP [3], skuit
JTO3BOJISIE TIEpeaBaTh MaKeTH B peallbHOMY dYaci. Y
IIOMY TIPOTOKOJ BU3HAYAETHCS THIT OJIOKY NaHUX,
MPOBOJMTHCS HyMepallisi ITOCHIIOK, MPHUCBOIOIOTHCS
YacoBi BIIMITKH 4acy ? Ta MPOBOIUTHCS MOHITOPUHT
mporecy mepemadi makery. llpm  mpomy g0
BUXITHOTO OJIOKY JMaHUX, SKHH (HOPMYy€EThCs OJOKOM
MIKIITyBaHHS, JOJAE€Thes 3aroyioBok RTP, y skomy
MOM(DIKYIOTECS HACTyMHI mmouts [12]:

e igeHTH(ikaTop  Keperna  iAeHTU(IKYE
MPOMIXKHE JpKepeno TeHepyBaHHA RTP-
MaKeTiB, Ta CTBOpIOE cmucok SSRC-—
ineHTudikaropiB pKepen, OJIOKKM JaHWX
SIKUX cPOpMyBaTH KOMIUTIEKCHHH TTOTIK;
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e 32-OitoBa RTP-pimMiTka yacy ¢ikcye yac
CTBOPEHHSI IIAKETY JXKEPEIIOM;

e imeHTHdIKATOpP JDKEpeNna  CHHXPOHI3aIlil
BU3HAUa€ThC 32-0iToBUM uncinoBuM SSRC-
iZeHTH]IiKaTOpoM Ta BH3HAYa€E JHKEPENIO
reaepyBanHs RTP-nakeris;

®  TOpSIKOBHI HOMep makeTa (15 OiT).

Haui  mons  RTP-3aronoBky  J03BOJISIOTH
MPaBUIBHO PO3MICTHTH OJEpKaHi OJNOKH HaHUX Y
Oyepi Ta 3a0e3neUyIOTh X CHHXPOHI3aILiIo.

IIpu poboTi HaHTIPOCTIIITOTO METOIY
MIKITyBaHHS O510KHM JAHUX Lij(q) i3
1HKaICcyJIbOBaHUMH 3HAYCHHSMH JIIHIHHUX BiAJIiKiB
¢ HaIXOJATh y KaHAU OJIOKY MIKITyBaHHS 3 OJIOKiB
JICKOMIIpeCii Melia-makeTiB Ta 30epiraroThCs Y
Oydepax 60Ky MIKIIYBaHHS, SKUHA OpraHi30BaHHUH B
pexumi FIFO. Koxen Oydep y Omomi miknryBaHb
MOMIYAEThCS BIAMOBIAHO 10 BiamiTkum RTP-uacy.
Kinpkicte  OydepiB y  Omomi  MiKIIyBaHHS
BCTaHOBITIOETHCS TUHAMIYHO Ta JIIHIKHO 3aJIe)KHUTh
BiJl KiJTBKOCTI YYaCHUKIB MYJIBTHMEIIMHOTO CEaHCY.
bydepusania orpumanux L;;(q) 61okiB naHux Bix P
YYaCHHKIB MYJbTUMENIHHOTO CEaHCY BHUKOHYETHCS
JI0 TOTO Yacy, IOKH, K MiHIMyM, HE OTPUMAHO 10 i-
My OJIOKY TaHUX 3 KOKHOT'O KaHay (PUCYHOK 1).

MikiryBaHHSI 3Ha4eHb JIIHIHHUX BiATIKIB 3 i-THX
OJIOKIB JaHWX BiOyBa€ThCs 4Yepe3 KOKeH BUXITHUH
iHTepBaJl ~ NAKeTyBaHHA, SAKUH  BHU3HAYAETHCA
TaiiMepoM 1 MpU BUKOHAHHI MpPaBUJIa MIKIITyBaHHS.

brnok MiknryBaHHS 3Mminrye Onoku daHuX Lii(q) y
KOMITJICKCHUH TOTiK M;(g) 3a JOMIOMOTOI0 MPOCTOTO
JOJTAaBaHHS 3HAYCHB JIIHIWHUX BIIUTIKIB ¢ 3 KOXKHOTO
i-ro OJOKY NMaHWX 31 BCiX j-TWX KaHamiB. [HTepBamu
MaKeTyBaHHS MOXYTh 3MEHIIYBAaTUCh Ta
30iIbIIyBaTUCh  3aJIGKHO  Bil ~ 3MIHHM  4Yacy
copamoBanHs Taiimepa. Iliciast onmepxaHHS OJIOKY
naHux M;(q) IpOBOAUTHCS TIPOIETypa BUKITIOUCHHS
BJACHOTO OJIOKY HaHUX JJsl KOKHOTO aKTHBHOTO
yY4acHMKa 3 KOMIUIGKCHOTO TIOTOKY, 3TiJHO 3
BHpa3zoM (2), sKa IPOBOIUTECS y KOMIpKax Aj,...,As
MOJyJIsl BUKJIFOUCHHS BJIACHOTO MOTOKY YYacHHKA.
PezynpraroMm poOGoTu  ONOKYy  MIKIIyBaHHS €
reHepyBaHHs makery i3 RTP-3aromoBkom (pucyHox
2), AKW# BiATIPABISAETHCSA y OJTOKH KOMIIpECii.

PosrasiHyTHIF METOA Mae psi HEAOJIKIB, X04Y Ha
HBOMY 1 0a3yIOThCS OUTBIIICTE METO/IIB MIKIITYBaHHS
[1].

HeoOxigHo Big3HauWTH, 10 HABEACHUH BHIIE
METOJ] MIKIIyBaHHS  BIJHOCATH JI0  METOJIB
ONHOCTYyMiHYaTOTO  MikmryBaHHa. Lli  meromm
3MIMIYIOTh 3HAYEHHS JTHIMHUX BIITIKIB TITBKH Y
BUTIAJIKy, KOJU OJEpPKaHO MO i-My OJIOKY OaHUX 3
KOXHOTO j-T0o KaHany [11]. KpiM Ha3BaHuX, iCHYIOTh
MeToaHu 0araTOoCTYIIHYACTOTO MIKITyBaHHS. Y IHX
METOJlaX MPOIEC MIKIIyBaHHs Bi0OyBA€ThCs, KOJMN
Xx04 O1 y J1Ba KaHAIW OJIOKY MIiKITYBaHHS MOCTYIIHAIIO
10 i-My OJIOKY JTaHHX.

RTP zarmonoeok

KaHan 1 E 1
Likgh.. L gl |YETEp| | L_me’q),...,-f-f.*-' c’qr,l'_ = P L (o )
|f-k1
Ka 2
izk Haﬂ.f_z'f by ep 2 L2hgh.., L2 () P Lz (gl
et T T ] e , ,
I (o)
Fanan 3 E 3 + -
L3 rgd. . L34 () |FqTEp| | L_LS.&{Q'},...,L&?‘{Q'}E |ﬂ~3 PV (L3 (gl ,
Hia|-:|anN B EE ] - : :
Lt o), LR ) |F¢| FI| | L_LM{Q},...,LM?{Q’}L PLS N i) ,
—| Talmep +

Puc. 1- Ctpykrypa 6,10Ky MiKIIyBaHHS, AKUI peai3ye oAUH 3 HAWNPOCTIMINX MeTOAIB MiKIIIyBaHHSA

1] 234 T8 16

)

w=2 [P | ® | CC [ M| PT |MopAgkoeui Homep

RTP BigMTEa vacy

ENOK faH1x

[AEHTHRIKITOP AMENENS CHHXDOHI Ui

|AEHTMIKATORM KEPEN

Puc. 2 — CtpykTypa Meia-nakery Ha BUXO/i 610Ky MiKIIYBaHHA
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Ilutanast  BuOOpPY  ONTHMAaJIbHOTO  METOAY
MIKIIYBaHHS JJIsI  KOHKPETHOT ~MYJIbTHMEMIHHOL
CUCTEMH € JIOCTATHLO CKIJIAJTHOO 33J1auelo, OCKIITbKU
i BHpINIEHHS BU3HAYAETHCH PSAAOM UYWHHHKIB:
30KpeMa, THIIOM (Bi3UYHOTO CEePEIOBUINA, CIIOCOOOM
peanmizamii  MyJbTUMENia  CHUCTEMH, CIIOCOOOM
VOpaBIiHHS  MEpeXero,  3aBaHTAXKEHICTIO  Ta
MIPOIYCKHOIO  CIPOMOKHICTIO ~ Mepexki.  Jlnme
JNCTaJbHO  MPOAHATI3yBaBIIM  KOXEH 13  IMX
YMHHHKIB, MOXKHA J1aBaTH PEKOMEH/aIlii o BUOOpPY
METOIy MIKIITyBaHHS Ta 3ac00y Horo peaizaii.

Bimomi ChOrofHi METOIU MIKIIYBaHHS MOXYTh
pealli3oByBaTUCh HACTYITHUM YHHOM:

e  MiKIIEpOM, SIKUU BMOHTOBaHUI y

TpaHCKOJEpi  LUIFO3y Y  HPHUCTPOL
YIIpaBITiHHS 0araroaboHEHCHEKIMH
MyJbTHMEAia-KOH(EPEHIIsIMU;

e 3BYKOBOIO KapTOIO KOMII IOTEPa;

e MIKIIEpOM, BMOHTOBaHUM Y TepMiHaI

MYJBTUMENIHHOT CHCTEMU;
®  OIepaliifHOI CHCTEMOIO;
® TIPOTpaMHO, Ha PiBHI JOJATKIB.
HeoOximHo Bim3HAYWTH, IO MIKITyBaHHS Meia-
MaKeTiB Ma€ psa  HEHONIKIB, sKi NpUHHATO
pO3TJsiaTH, 3BaXKArOYM Ha SKICTh MOBHOTO
CUTHAIy, OJEPXKaHOTO IMpHiMadeM. 3BaKaroudl Ha
el (akt, M0 OCHOBHHMX HEJOJIKIB MIKIIyBaHHS
BiTHOCATS [5]:
® MOBHHH CHUTHAN Micis MIKUTYBaHHS € OB
3amymieHuMm  (abo/i  Mae  MeHIHH
TUHAMIYHUHN [Tiana3oH), OCKUTLKH BKIIIOYAE
IIyMA BCIX MOBHHMX CHTHAJIB, IO
3MINTyBaIUCH 3 HUM;
e MIKIIyBaHHS HE TPAIIOE 3 CUTHAIAMH, SIKi
BiIPI3HSIOTELCS TTapaMeTpaMHu;

e y TIpomeci MIKIIyBaHHS  CTBOPIOETHCS
JIOJTATKOBA 3aTPUMKa Ha IUIIXY BiJ JpKepera
JI0 IpuiiMaya;

® BBOJUTHCS  [JIOJIATKOBE OONaJHAaHHSA B
MEpexy, O SKOTO BHCYBAlOThCSI BHUMOTH
00poOKH MeJlia-aKeTiB B peaJbHOMY Yaci.

OpHak nopsi i3 IUMU HEAOMIKAMH BUIUISIOTH 1
IepeBard MIKIITyBaHHS, TOJIOBHA 3 SKHX — CYTTEBE
3MEHIIEHHS  KUIBKOCTI  IOTOKIB  JaHMX, IO
MEpPealoThCsl MK~ AKTUBHUMH  YYaCHUKAMU
MYyJBTUMENIMHOTO CEaHCy B peajbHOMY 4aci, II0
n03BOJIsiE e(DeKTHBHO KepyBaTH MOTOKAaMHU JaHUX B
MEpexi.

6. METOA BATrATOCTYNIHYACTOIO
MIKLUYBAHHA

3amaua ToOYJ0BH HOBHX METOMIB MIKIITyBaHHS
3YMOBJICHA, B TIEpIIy 4Yepry, ChOTOIHIIIHIMU
YMOBaMH  PO3BHUTKY  MYJIbTHMEIIHHUX CHCTEM
peambHOrO 4acy. Y  TPOTOKOJAaX  MiATPUMKH
MYJIbTUMETIMHUX CEaHCIB 3B’S3KY CIIOCTEPITAETHCS

TEHJIEHITiST 0 BUKOPUCTAHHS JCKIIHKOX aJTOPUTMIB
CTHUCHCHHS MOBHHUX CHUTHAJIB. 30KpeMa, y MPOTOKOJII
H.323 pernameHTOBaHO  BHUKOPHUCTaHHS II'ATH
NTOPUTMIB CTHCHEHHS MOBHHX CHTHamiB [7], y
npotokoii SIP — gotuprox [8]. OnHak, BigoMi Ham
METOJIM  MIKIIYBaHHA HE TNPUCTOCOBAHI  JI0O
3MilllyBaHHS 3HA4YeHb BIUTIKIB 3 OJOKIB JaHHX, IO
Oynmu oxepkaHi IUIIXOM JIEKOMIIPECii CTHCHEHUX
MOBHUX CHTHamiB pi3HUX (opmariB. OCHOBHUMH
BiIMIHHOCTSIMH MDK BUIJTIKAMH Yy Takux OJOKax
JIAaHUX € YacTOTH KBaHTyBaHHs Ta Oitpeiin. Kpim
TOTO, OJIOKM JaHuX L;;(q), O MOCTYNAIOTh 3 Pi3HUX
OmokiB  JexoMmpecii, 4acTo  BiApi3HSIOTHCA
po3Mipom.

l'oBopsum mpo CTPYKTYypy Ta MPUHIUI POOOTH
METOJIIB MIKIIIyBaHHS, HEOOXiJTHO BiI3HAYUTH, IO
METOIH 0araToCTyIiHYacTOrO MIKIITyBaHHS
XapaKTepU3yIOTbCA  KPaIIol IIBHIKOMIEI0, SKa
OJICPXKYETBCSA 32 PaXyHOK BIJCYTHOCTI 3aTPHMOK,
3B’S3aHHMX 3 YaCOM OYIKyBaHHS i-THX OJIOKIB JaHHX
[11]. OmHak anrOpUTMH BUKOHAHHS ITMX METOIIB
c1abo TOCHIKeHH] Ta MaJio OITMCaHi B JIiTepaTypi.

3 BpaxyBaHHSAM [HX OCOOJMBOCTEH  Ta
JMOTPUMYIOUUCH TPEJCTaBICHUX BHINE IPUHIIAIIIB
MIKITYBaHHA MM TPOMOHYEMO HOBHHA  METOJ
0araTocTymiH4acTOrO MIKIIyBaHHS Ha 0a3i mam’sTi
JTIOBLTBHUM JIOCTYTIOM (aIpECHOT TIaM ATi).

CtpykTypa 00Ky MIKITyBaHHS, SIKHI peari3oBye
JTAaHWI METO/I, MPEJICTABJICHA HA PUCYHKY 3.

Sk BumHO 3 puc. 3, Omokum maHmx L;;(g) i3
IHKaIlCyJIbOBAaHUMH 3HAYCHHSIMH JIHIHHAX BiJUTIKiB
¢ dYepe3 KaHaJM MEPEeNaloThCs Y MOJIYJb KOPEKINl
YacTOTH  JUCKpeTH3allii, y sSKOMy B  pa3si
HEOOXiMHOCTI  (AKIIO  YacToTa  JAWCKpeTH3allil
BiTikiB He piBHa 8 KI'Ir), 3aCTOCOBY€ETHCS aNTOPUTM
nepeauckperusamii  [13].  Jani Onoku  gaHMX
MePearoThC Y MOAYJIh KOPEKIii OiTpeiay, y sikoMy
3HAUCHHS BCIX JIHIHHUX BIWIIKIB ¢ 3 KOXHOTO
0JIOKY JaHMX TPUBOAATBCA OO0  16-0iTOBOrO
¢dopmaty, Ta y3TrOUKYETBCS PO3Mip OJOKYy AaHUX
Lb(L;j(q)). 3 momyns xopekuii OiTpelimy Onoku
MaHUX BIOIPABISIIOTECA B MOIYJb TaM’iTi 3
JMOBUTBHUM  TOCTYHOM. Y MOAyJdl mam’sTi s
KOXHOTO i-TO HOMEpY OJIOKY, IO HAIXOIUTh 3 Oy b-
SKOTO KaHaly, BHUAUIAETHCA KOMIpKa TaM’ sITi
o6’emom Lb(L;j(q)) Oaiit, sKili NPUCBOIOETHCA
BigmoBigHa azapeca. [Ipomec MikuryBaHHS OJOKiB
JaHUX BiMOYBA€ETHCS 3a MPUHITUIIOM POOOTH METOMIB
0araTocTymiHYacTOrO MiKITYBaHHS Ta 3I[IHCHIOETHCS
y wmoaym mnam’srti. lle o3Hadae, 1m0 3HAYCHHS
BI[UTIKIB ¢ 3 KOXHOTO i-T0 HOMepy OJoKy
CyMYyIOTBCS Y KOMIpKax TMmaMm’aTi Mo Mipi ix
HAJXOJDKCHHS Y MOJIYJIb mHam’sTi. YCi KOMIipKd
MOIyJII TaM’STi TIOMIYalThCA BIAMIOBIAHO 10O
BimMiTkn ~ RTP-wacy.  Ilpuctpifi  kepyBaHHS
MPOBOJUTL PO3MOJIN OJIOKIB JaHUX Y KOMIpKHU
Monyist mam’sTi.  DyHKIi€0 — JTiYMIBHUKA  Ta
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TaiiMepa, IO 3HAXOAATHCS Y MOAYJI KEpyBaHHS, €
BU3HAUCHHS MOMEHTY 4acy, KOJH HEoOXiIHO
nepenatd  copmoBanHuii Omox maHux Mi(q) 3
KOMIpKH MOZIyJsl MaM’sITi Yy MOZYJb BHKIIIOUEHHS

050Ky IaHMX [UId KOXKHOT'O aKTUBHOIO YYaCHHKA 3
KOMIUIEKCHOTO TOTOKY, 3TifHO 3 BHpasoMm (2), y
KOMipKax Aj,...,As MOAYNs BUKIIOYEHHS BIACHOTO
MOTOKY ydyacHUKa. PesynpratoM poboTH ONOKY

BJIACHOTO OJIOKY JaHUX YYacHHKa MyJIbTHMENIMHOTO  MIKIIyBaHHA € TeHepyBaHHA makery 13 RTP-
ceancy. Ilicast onepxkaHHs ONOKy JaHUX M;(q) 3arojoBKOM, SIKMM  BiOUpaBIA€TbCI y  OJIOKH
MPOBOJUTHCS MpPOLEAypa BHUKIIOYEHHS BIACHOTO  KOMIpeCcii.
TP zaronoeok
KaHan 1
LK ), 27 ) LK ), 43,7 ) [ | Ak )
1 [z
KaHan 2 —* Moy e 0 N
L2 k). L270p) L2k ) 27 ) i v [Bz] |Awiae
——*| MoayNk KOpek M ooyne kop s AMATI -
kanan 3 Wi YACT OTH kUil BiTpel | . C FMUK "
Sk L0 | gmerpmayi [S @450 @) Iy ) & )
: I L 2N
KaHan M :
LA (i), N3 (i) SN ) AT () W 0yE KEpyERHHA
_—. Ca
- N | MiyKneHKE || Takmep |

MpHCTRIA KEEYESHHA o

Puc. 3 — Ctpykrypa 010Ky MiKIIIyBaHHS, SIKMIl peaJjii3ye MeToJ 0araTocTymiH4acToro MikuryBaHHsI

PosrnsitnemMo  meranbHilIe
MOJIYJISL MiKIIIepa:

e Moayab KOPEKIi 4YacTOTH MpH3HAYCHHI
JUT  y3TOJDKEHHS YacTOTH JWCKpEeTH3arii
JHIHHKUX BIJUTIKIB ¢, SKI HAAXOIATh Y OJIOKU
JaHUX Ha MOIYJIb KOPEKIii 4YacToTh
JUCKpeTH3allii. Sxmo 4acToTa
muckperu3amnii BimTikiB He piBHa 8 KI'm, TO
JI0 BCIX JIHIMHMX BiJUTIKIB ¢, IO MICTAThCS
y OJOIli JaHWX, 3aCTOCOBYETHCS AITOPHUTM
nepeauckperm3artii. Yacrtora 8§ KI'm Oyma
BUOpaHa 3BaKalOUM Ha aHa3 JEeKOJIepiB
CTHCHEHHS MOBHMX CHTHAJIB, OUIBIIICTH 3
KU 3a0€e3MevyloTh caMe TaKy 4YacTOTy
muckperusamii  [14]. Y Bumamky, Koy
yacToTa JAWUCKpeTH3auii BiUTKIB piBHA &
KT'n, OJIOKM JaHWUX TepPelaloThCsI JI0
HACTYITHOTO MOJIYJIS;

e Monyns kopekmii Oitpeiimy. lleit Momymnn
[TOBHHEH y BUMNAAKY HEOOX1THOCTI IPUBECTU
¢dopmar BiTKIB ¢ y OnoKax HOaHWX MO0
omHoro OiTpeimy (16 6iT) Ta 3abe3neunTy ix
nepeaady y KOMipku Moyt mam’sti. Kpim
TOT0, y IIBOMY MOJyJIi PETYIIOETHCS PO3MIp
OnokiB pmanux Lb(L;i(q)). bnokum naHux
Lij(q)) mepemaroTbcs y KOMIPKH MOMIYJIs
mam’sITi BiATIOBIHO 10 aipeCH KOMIpKH, SKa
OJIEPKYETHCS 3 MOYJISl KEpYyBaHHSI.

e Monyns nam’srti cknagaerses 3 Lb(L;;(q))
OTHOOAMTOBHX KOMIPOK, SKi ITOMIYarOThCS
BiANoBiHO 10 BiaMiTku RTP-uacy. Koxniit
KOMIpIIi ~ TPUCBOKOETHCA  ajpeca,  sKa

¢GYyHKIIT  KOXKHOTO

3B’SI3YETHCS 3 i-TUM HOMEPOM OJIOKY JaHHX.
BignoBizHO 10 aapecn B KOMIpKY
MepesaroThcs ONOKM JaHWUX 3 JIHIHHHMHA
BiUNlIKaMH ¢, $Ki MIIIKYIOTbCS B Mipy
Haaxomxkenns. Ille oxniero  dyHKIiEO
MOJyYJIsl Mam’saTi € mepeaada chopMOBaHUX
OJIOKIB Y MOAYJh BHUKIIOYCHHS BIIACHOTO
0JIOKY JaHUX YYaCHUKA MYJIbTHUMEIIHHOIO
ceancy. JlaHa QyHKIiST aKTHBI3y€ThCS MiCIs

BiJIITOBITHOTO CUTHAITY 3 MOYJIS
KepyBaHHI.
e Moayns BHKIIOYEHHS BJIACHOTO OJIOKY

JaHWX Y4YacHHKa 3IIHCHIOE BUKIIOUEHHS
BJIACHOIO OJIOKY JaHUX I/ KOXKHOTO
AKTUBHOTO  y4YacHMKa MYJIbTHMEAIHHOIO
ceaHcy 3 OJOKy maHux M;(q) BiONOBiAHO 1O
Bupasy (2), y komipkax A;.., As. llicmsa
IBOro OJIOK [aHWX TIOJAEThCS HAa BXiX
OJIOKIB KOMIIpECii.

e Monayns KepyBaHHS B3a€EMO/Ii€ i3
NPUCTPOEM KEpPyBaHHS TpaHCKOAEpa, BiX
SIKOTO OfACpXKy€e iH(OPMAIII0 MPO IaKeTH,
SK1 TIOCTYMAlOTHCS Ha BXiJ TpaHCKOAepa Ta
npo moinst i3 3aronoBky RTP-makery. Ha
OCHOBI aHamizy miei iHdopMmamii Ta
iHpopMartii, omepkaHoi 3 MOAYJS KOPEKITii
OiTpelimy, MoAyns mam’ATi, MOAYJb
KEpyBaHHA CHTHAJi3ye NP0 MOXKIHUBICTH
mepenadi OJIOKIB JaHUX y KOMIPKH MOIYJIS
nam’siTi. Moayib KepyBaHHs CKIANAEThCs 3
miumnpHUKa 1 Taiimepa.  OCHOBHOIO
(GyHKLI€EI0O MOIYJS KEpyBaHHA € TOAAHHS

61



Menvuux A.O, Kopxiwko T.A, Llleguyx P.I1/ Computing, 2006, Vol. 5, Issue 1, 57-65

CUTHAITy MOJIYJIIO TIaM’SITi TIPO MOXITHBICTH
nepemadi i-ro  OJOKY J[JaHUX Y MOJIYJb
BUKJIIOUYEHHS. BJACHOTO TIOTOKY Y4YacHHKa
MyJIbTUMENiIHHOTO ceancy. JlaHa QyHKIis
BUKOHYETHCSI Ha OCHOBI CIIOCTEPEIKEHHS 32
KUTBKICTIO AKTUBHUX YYaCHHUKIB
MYJBTUMENIHHOTO CEaHCy Ta KINBKICTIO iI-
TUX OJIOKIB MaHWX, SKi HAOIHILIN y MOy
mam’ari. SKmo KUIBKICTH i-THX OJIOKIB
JAHWX piBHA KIIBKOCTI aKTUBHUX yYaCHHKIB
P, T0 Monmynp KepyBaHHS CHUTHAJI3ye IO
MOKJIMBICTh  mepenaBadi  c(hOpMOBAHOTO
Mi(q) Onoxy paHuX 3 KOMIPKH MOIYJIS
mam’sTi y HacTymHud momyns. Jlms Toro,
o0 He AOIMYCTUTH 3HAYHUX 3aTPUMOK, SIKi
MOXYTh BiIOyTHCH depe3 BTpaTy HAEsSKUX

MaKeTiB, y MOJIYJb KEpyBaHHS BBEJCHO
TaiiMep, SKWH BCTAHOBIIIOE  IHTEpBAIN
MaKeTyBaHHS 33 aHAJIOTiElo 3 [5].
[lepeBaru po3po0IeHOTO METOTY:
e METOA [I03BOJIIE MIKIIYBaTH 3HAYCHHS

BIIJTIKIB 3 OJIOKIB JaHUX, 0 OyiH ofepIKaHi
HOUISIXOM  JISKOMITpecii MOBHUX CHUTHAIIIB
pi3HUX PopMaTiB;

e 3HAaYCHHS BIANIKIB MIIIKYIOTbCA O Mipi
HaJXOIDKEHHs OIIOKIB JaHuX y OJIoK
MIKIITYBaHHS, 1110 JIO3BOJISIE YHUKATH Yepr.

7. BUCHOBKHU

Y poboTi mpoaHami3oBaHi BiAOMI  METOIU
MIKITyBaHHS MOBHHMX CHUTHAJIB, W0 JIO3BOJIAJIO
BHIUIATA X HEJONIKA Ta pPO3POOUTH BUMOTH IO
MOOYIOBM HOBHUX METOJMIB MIKITyBaHHS. Po3ristHyTO
0a30BI TPUHIOMOMN  MIKITYBaHHs, TPEACTABICHO
CTPYKTYpy OJOKY MIKIIIyBaHHS, SKUHA BUKOHYE OJTHH
3 HAWUIPOCTIMMX METOMIB MIKIOTyBaHHS MOBHHUX
CUTHAIIB, II0OKa3aHO MPHHIMI HOro poOoTH.
CdopmoBaHO BHMOTHM /IO MOBHUX CHUTHAJIB, SKi
MOJIAI0THCS Ha BXiJ Mikmiepa. Ha ocHOBI nux BUMOT
Ta HA OCHOBI aHAJi3y HEIOJIKIB BiIOMHX METOIIB
MIKIITy BAaHHSI 3aMporoOHOBAHO METOJ
0araToCTyImiHYacTOr0  MIKIIyBaHHA. Y  poOoOTi
HaBeleHAa CTPYKTypa MiKIepa, SKUH peajizye
3aMpoNOHOBAHUN METO]] MIKIITyBaHHS, Ta BU3HAYCHO
GyHKIIT KOXKHOTO MOIyNs y Wi CTPYKTYpi.
OCHOBHUMHU TIEpEeBaraMu po3po0JICHOTO METOY €:

® METOJ JO3BOJISE MIKIIYBaTH 3HAYCHHS
BIJUTIKIB 3 OJIOKIB JJaHMX, 110 OyJIN OJIepKaHi
[UISXOM JIEKOMIIpecii MOBHHX CHUTHAJIIB
pi3HEX popmarTiB;

e 3HAYEHHS BIJUTIKIB MIMIKYIOTBCS IO Mipi
HagXO/DKCHHS OJIOKIB  JaHuX y  OJIOK
MIKIITyBaHHS, 10 JI03BOJISIE YHUKATH YepT.

OCHOBHHMM HEIOJIIKOM JAHOTO METOJy, Ha Hally
IYMKY, € BBEJICHHS Y CTPYKTYpPY OJIOKa MiKITyBaHHSI

JTIOMaTKOBHUX MOIYJIIB, IO JEIIO 30UTBIITY€E 3aTPUMKH
npy 00poOIIi OJIOKIB TaHUX MIKIIEPOM.

Hanuit METOX PEKOMEHY€ThCS
BUKOPHCTOBYBATH y MYJBTUMEIIMHUX ceaHcax i3
OaraTbMa aKTHBHUMH Y4YaCHHKAaMH, OCKUIBKH BiH, Ha
BiIMiHY Bifg METO/IB OJTHOCTYIIHYACTOTO
MIKITyBaHHA, JO3BOJSIE B peajJbHOMYy  dHaci
MIKITYyBaTH Meia-akeTH YYacHUKIB CeaHCy, He
OUIKYIOYM NPHUOYTTSA BCIX MeIia-NaKkeTiB aKTUBHUX
YYaCHUKIB.

Meton peKOMEHIYEThCS pealli3oByBaTH Ha 0asi
MiKIIepa, sIKHii BMOHTOBAHHUI Y TPAHCKOJEP IILITI03Y
YM TPUCTPOIO YIpaBliHHA OaraToaOOHEHCHKUMH
MyJIbTUMelia-KOH(QEepEHITiIMH.

8. HANMPAMKW/ NOAAJbLUUX
AOCHIAXEHDb

Jns omepkaHOTO METOAy 0araTocTymiH4acTOro
MIKITYBaHHA TIUIAHYETHCS PO3POOUTH  alTOPUTM
METOJy Ta TIPOBECTH Cepil0 OOYHCITIOBAEHUX
EKCIIEPUMEHTIB JII1 TOro 100 J0Ka3aTh ¥oro
e()eKTUBHICTb.

JlomaTkoBO, aKTyaldbHOIO € 3ajada peaiizalii
OJIep’KaHOTO METONLYy Y CTPYKTypi 6araTokaHaIbHOTO
TpaHCKoJepa, 3allPONIOHOBAHOTO Y [4].
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Abstract: In this work we considered basic principle of mixing and offered the method of multistage mixing which
allows the mixing speech samples on the measure of receipt of data blocks in mixer, and also mixing speech samples,
that was got from decompression of compression speech signals of different formats.

Keywords: Mixer, multistage mixing, mixing speech signals.

Wide introduction real-time multimedia systems
such as IP-telephony and multimedia conferences
requires from the network equipment providing the
effective co-operation of a plenty of participants of
multimedia session with the optimum use of digital
communication channels. One of methods of rise of
efficiency of digital communication channels in the
real-time multimedia systems is mixing - process of
mixing of digital data flows which is generated by
the active participants of multimedia session with
subsequent normalization of the formed data flow.
The data flows of speech signals are the objects of
mixing in the real-time multimedia systems. The
mixing signals is executed by the block of mixing
(mixer) and allowed lower input data flows that act
from the active participants of the multimedia
systems of to one output data flow.

Today there is the several methods of mixing
speech signals, the basic differences of which are
architecture of mixer and features of mixing input
data flows. In particular, it is possible to take to the
features of mixing: 1) format of signals that are
given on the mixer input; 2) the device, which
carries out mixing; 3) method implementation of
mixing; 4) facilities of realization of the mixer.
General for all methods of mixing speech signals is
the way they work with decompression speech
signals and on the output of mixer generate one
output data flow. By the basic requirement to the
speech signals, which are given on the mixer input,
there is adduction of them to the common format.
However, structural and semantic difference of
algorithms compression of speech signals, which are
used in the multimedia systems of standard H.323
and SIP does not allow to get the common format of
speech signal after decompression. The given feature
of algorithms of compression is not practically taken

into account at the construction of methods of
mixing.

Therefore the task of construction of a new
method of mixing, which would take into account
the resulted features, gets up.

The task of construction of new methods of
mixing above all things is conditioned by today's
terms of development of the real-time multimedia
systems. In protocols of support of multimedia
sessions is observed the tendency to use of a few
algorithms of compression of speech signals. In
particular, in protocol H.323 the use 5 algorithms of
compression of speech signals, in protocol SIP — 4.
However, the known to us methods of mixing are
not adjusted to mixing of samples from the data
blocks that were received by decompression of
compressed speech signals of different formats.
Frequencies of quantum and bit rate are basic
differences between counting out in such data
blocks. In addition, data blocks that act from
different blocks of decompression often differ by
their size.

Speaking about a structure and principle of work
of methods of mixing, it is necessary to mark that
the methods of multistage mixing are characterized
by the best fast-acting which turns out due to
absence of delays linked in course of time
expectation of 7 data blocks. However, structures and
principle of work of these
methods are not deeply studied and there is not a
sufficient amount of literary sources concerning the
topic.

Let us consider Li,j(q) as a data block with the
encapsulated samples of q out which acts on the
entrance of block of mixing, where i — block
number in a channel, j — number of channel, i=1.,k,
j=I..,N, k — maximal quantity of data blocks in a j
channel N — quantity of channels.
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If to assume that data blocks only from one active
participant of multimedia session acts in every
channel of block of mixing, then for the receipt of
mixed data flow from the data blocks, which acted
on the entrance of block of mixing to us, it is
necessary to use expression:

kN
Mi(q)= D> L, ;(q) (1)
i=l j=1
where Mi(q) — mixed data flow — linear sum of
samples of ¢ out, from the data blocks Li,j(g).
In addition, for every active participant PM
(M=1.,S, S — quantity of active participants of

multimedia session) it is necessary from a mixed
data flow Mi(q) to eliminate his own data block:

Pu(Lij(q))= Mi(q)- Lim(q) (2

Expressions (1) and (2) is a base for construction
of any method of mixing.
Taking into account these features and adhering to
the above presented principles of mixing, we offer a
new method of multistage mixing on the base of
memory with address access.

Structure of block of mixing, which realizes the
given method presented on figure 1.

FTF header
Channel 1
Lttt (@ Lo (@, L01(@ L g L
’ s (L2 (o)
Channel 2 —+ Module of M@ >
Lzaia,.., Lz afq) Lo (g, Lo (g * (A3 |Pwitan @)
o 3 *  Module of * Module of | MEMOrY .
anne correcting a hit rate : :
Law(d, . Lat(@ | sarnpling rate | L% (@ Lat(@ | correcting | AT | iben igl)
Channel N - —
Lovkich,.., e (g Lo (), .., Lav.2 () Module of contral
. +«—=[ Counter ][ Timer ]
____________?uﬁumnT__I___'

Fig. 1 — Structure of block of mixing, which will realize the method of multistage mixing

CONCLUSIONS

In work we offered method of multistage mixing
and presented the structure of mixer, which will
realize the given method. Main advantages of the
developed method are:

1. The method allows mixing samples out from
the data blocks that was got by
decompression of compressed speech
signals of different formats.

2. Samples mixing out on the measure of
receipt of data blocks in the block of mixing,
that allows to avoid turns.

We recommended the use of the given method in
multimedia sessions with many active participants,
because it, unlike the methods of monostage mixing,
allows to mix media-packets of participants of
session in the real time without expecting the arrival
of all media-packets of active participants.
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