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Abstract

In previous video conference system, when the number of participants in video conference increases by n, the
bandwidh and memory of n2 is required. And also, it brings about increase in traffic and problem of a say during a
conference in aspect of transmission of voice data. In this paper, we propose an algorithm of remote video conference
using silence detection algorithm to resolve the questions such as buffering method of video data in server and heavy
traffic detection algorithm to the increase in participants. Video data buffering algorithm is not a method of broadcasting
to other client in the server, but this algorithm uses two other methods; the buffering method of receiving compressed
video data from clients and the indexing method for acquiring the video data of other participants in clients according to
clients’ bandwidth and network transmission speed. We apply a voice transmission algorithm and a channel management
algorithm to the remote video conference system. The method used in the voice transmission algorithm is a silence
detection algorithm which does not send silent participants’ voice data to the server. The channel management algorithm
is a method allocating a say to the participants who have priority. In consideration of average 20 frames and 30ms
regardless of a number of participants, we can safely conclude that the transmission of video and voice data is stable.
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void VideoRequestScheduler(VCSConfClassinfo *pClass)
{

VCSConfVideoData *pVideoData;
VCS8ConfUserinfo *pUserinfo;
/] 8lo0fl B P LTSS YIS

foreach {pUserinfo from pClass)
{
/1 BICILQE0 MELIH USTH?
if (pUserinfo->isVideoRequested())
{
/I AEBU2RE BAE HIL2 GI0IEHE F=C}
pVideoData =
GetUpdatedVideoDatafFromUser(pUserlnfo,
pUserinfo->lsIFrameRequested());

// \Frame HICI2 GIOIEOIY J|ES HIHS LIRS S5 A 2SI ‘
if (pVideoData—>IsIFrame())
pUserinfo->RemoveVideoDataAll();

{1 BICI2 R0 d=
pUserinfo~>AddVideoData(*pVideoData);
}
}
}
I8 1. sNE dnelE
Fig. 1. Voice data transmission algorithm.
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// B0l EL HILI2 CIOIE +AI0] D8t M =9 7¥
. void OnGetVideoDataList(Array<VCSConfVideoDatalnfo>
&datalist)
{
VCSConfVideoDatalnfo *pVideoData;
VCSConfClassinfo *pClass:
VCSConfUserinfo *pUserinfo, *pSelectedUser;

// 8T H&S 5o ABE =
: pClass = GetCurrentSessionClass();

/] 8T HiEQ AN B2 E =0t
pUserinfo= GetCurrentSessionUserinfo();

/] o) s ABTE22EH BAME HICIL HIOIEE Y0

" foreach (pSelectedUser from
pUserinfo->m_mapSelectedVideo)
{

// T2 Hiti2 Tiole
pVideoData =
pSelectedUser->FindNextVideoData();

/] AAE FIOIEDE A
if (pVideoData != NULL)
{
/] BAE HIDI2 BIOIE S
datalist. Add(*pVideoData);
}
/] AAE GOIED 12 BICIQE QASH.
else
{
if (pSelectedUser->GetVideoDataSize() <
g_pEnvinfo->m_nDefaultVideolFramePeriod)
{
// HIEIL 72} AD1J} IFrame FJ101 =E€56HX &2 H PFrame
£ RIS
. pSelectedUser->SetVideoRequest(PFrame);
}
else
{
/I HICIL 32 3210} IFrame FI10ll SO IFrame=S Q&
, 8tC.
pSelectedUser—>SetVideoRequest(iFrame);
}
}
}

Z0l -r-J}é*D

a3 2. sadole HEE 2T2E
Fig. 2. Voice data buffering algorithm.
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void OnSendAudioData(VCSConfAudioDatalnfo &datalnfo)
{

int nChannel;
BOOL bCanSpeak;
VCSConfClassinfo *pClass:
VCSConfUserlnfo *pUserinfo;

/1 8T HiEe 8|9 HEE =0
pClass = GetCurrentSessionClass():

/I 8T HiE9 NER HEE 2&
pUserinfo = GetCurrentSessionUserinfo();

/UL WE BRE NS

NChannel! OccupyAudioChannel({pClass,
pUserInfo):
/1 e BR0 S3F2H..
if (nChannel >= 0)
{
// UL HIOIEHE 3|2 BASTISHH E2SMHAE &
ch
pClass—>BroadcastData(datainfo);
}
}
O™ 3 M NME d3BF
Fig. 3. Voice Transmission Algorithm.
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int OccupyAudioChannel(VCSConfClassinfo *pCiass,
VCSConfUserinfo *pUserinfo)
o
int i, nSize:
int nMaxDiffTime, nDiffTime:
int nMaxDiftChannel;
VCSConfAudioChannel *pChannel;
nSize = pClass—>m_arrChannel.GetSize():
/1 BRE + A= ME0l EMoh=Xl &=0
foreach (i=0; i<nSize; i++)
[
pChannel = pClass—>m_arrChannel.GetAt(i);
/1 01Dl LS ARG UL
if (pChannel->m_pUserinfo == plserinfo)
{
/1 HE AR ARHS HAIBICH
pChannel->m_dwlLastOwnedTime
return (i)
}
[/ BT AIID 2B ARSH AIZI XI0IE RStlt
nDiffTime=abs(GetCurrentTime()-
pChannel->m_dwLastOwnedTime);
/1 JtE X010} 2 BS IS P8t
if (nMaxDitfTime < nDiffTime)

= dwCurrentTime;

{
pMaxDiffChannel= i;nMaxDiffTime= nDiffTime:
}
}
/1 8T HE D1 ZUSLE0 B0 I8
if {nSize < MAX_CHANNEL_NUM)
{
VCSConfAudioChannel channellnfo;
channelinfo.m_pUserinfo = pUserinfo;

channelinfo.m_dwLastOwnedTime =
GetCurrentTime();
[/ HEE 161D FIHE Y QDA E 2IEBHC,
return (m_arrChannel.Add(channelinfo));
}
/] Bl BR NS 820 qde wed,
if (nMaxDiffTime >= MIN_CHANNEL_OWNED_TIME)
{
pChannel =
pChannel->m_arrChannel.GetAt(nMaxDiff{Channel);
pChannel->m_pUserinfo= pUserinfo;
pChannel->m_dwlastOwnedTime = GetCurrentTime();
return (nMaxDiffChannel);
}

return (-1):

a3 4. g 212E
Fig. 4. Channel Management Algorithm.
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[ VCSweb | [ VCSCont —I

L l

VCSConiServer

‘VCSAgentSewer I VYCSOrgServer

L VCSServerMain —I

VCSAgent

(VCS SU0INE ) (VCs K )
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Fig. 5. Video Conference System Module.
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BE FAE olt. VCS(Video-Conference System:
B =EdA Aekste g 71wt YATE ] Alxd

o] o o|a VCSE ®7]|) ZTo|QE REA
VCSWeb {7]WtMulx AFS 93 Rg2 33
£ xocx ©]%, VCSConfe ETol9lE Ayayz &
AAE xexeolth. 21 VCSAgent HA] Adsie
(kexe)ol <lFdxe} FE#a A AMB(Pug &
Server)Z dFsid, &go] 7MEdleE A
VCSAH ZEA VCSServerMain® T#a A &g
o|AE(Plug & Client)2 AtF A waoz MA 3}
Az, EY2=EHY J)Eo]l od 2= HHA((load
balancing) 715°] WHHES sttt

3. RlgH AHAY
2 oA % B8 Aad TEE A%
22 A4 W 4F HANLES 7)1&

0 DefaultAudioFormat
(E}3): DWORD, #4: 0, Fu: 1, gEE: 1)
sgaolE A9 Wy o4 TR HAT 5 9
t} 002 AASHA uo)g o] Aulo g ZoEXR
o aRkE §A49 Aol dolAEE HIEE 1=
A Askdch
0 = 16¥|E 8KHz (2
1 = 16H|E16KHz (2%

¢} 6KB)
o 12KB)

o DefaultAudioBufferSize

(E}):'DWORD, Hx:1, Hh:16,H&EE, ©9]:20ms)

FHo|AE FA FollA9 edje A4 vz =)
AR 14 F70 120msY) S8A A F
Mo BAsEE At ASFE SA Ado]
gojeth adgeE fgEZE $4 Ad AlHSAA
o] $40] AHE AA FAS 2ud & A4 H
£ Al7HE 120ms * 4 = 048% & ALtdd.

=

=

o DefaultVideoQuality
(E}9): DWORD, &4 1, Fd: 31, t]ZE: 4)

3Hd dlolet MPEG #4582 A A7 &
FE 2 4FELS VI dS5E) =4 99

Y& dolHY =7)& ZoiEA AFEE dolg
A5l ZAEA AW, IWF ¢FHA FL 7
Wurh 4402 go| gojxA A,

0 DefaultVideoFrameRate
(E}9):DWORD, #4v:33, 49110000, YZE:66,
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4]:ms) 16384)

29 sdEgueEe ARt HEE 62 dlole] H&Al9) IDLE dlolgle] A A% A7|E
(1000ms / 66ms) = 15 ZFPYPolw, HA 33L& A A&t StreamContentLength® ©] #ETH 72
(1000ms / 33ms) = 30 Zaolth. Hd 10000 T gtk

(1,000ms / 10,000ms) = 0.1 Z#Y ]2z 27 10 -
Ze9e A, Zagel FAste B4 Azl

e POy 2 MEYD UYFE auF a7y

of ug, AolEd WEAZ ¥ DAY 8F A

of weh AHE Jo) Zeled £ AW Aok

o WriteIntervalTime

 (E}9): DWORD, 20, Hu:100, UZE:10, @&
4l'ms)
do]e A4Al9) IDLE tlolee A% 7H4E AA
gt} o] o] oW IDLE ulolHE Wo] A%

0 DefaultVideolFramePeriod HAojlmz A dolge A% 7|87t avtE Fof
(E}): DWORD, #4: 1, dl: 30, JEE: 10) A Hol &4 dlolg o] FAd &S A+ Ut
shddlolele] 1Z8 Y PEHY A S XA 2% HUIDLE dlolete] A4a
IZgYrct P wolg Av|7) Ftonz [Ty =StreamContentLength*(1000ms/Writelnterval Time)

o HA ZSFE FolW 1uE dlolf MEHE F
ol= &V} Ytk ey o) kAo AW, wE
HAZo gle AHEAe =9 ggEd Q= AHS
Zkoke] =Y AA Aol AZ F dok. wE g

o StreamContentAccelRate
(E}J:STRING, H4:10, Aoh:50, EE:LS o
L))
dlo]e MEAS IDLE diole 7F&&S AA gt

B AREAR Ao A9 ZeAde B G50 o]AL YA A 7HStreamAccelCheckTime)  F<t

AW, =@ gAZe) AgAE T [ZElo] @ IDLES] x1 (~Aq slelele} 154 DLE Hel

& PRAUE 8 HEol 23 Ael] HEel 4% 998 2 oA DL Aol 34 9
o StreamContentLength s817] 8 Welrh

(Et9): DWORD, #4: 128 #Hoh 16384, HEE! StreamAccelCheckTime

8192) (E}Y): DWORD, Hx: 0, Hol: A3glS, UEE:

dloje] HEAe] IDLE Hlolel(54E AT 3, 360, ©<]: ms)

B 59 deld)el dA dE ar1E A4 dlole &9 StreamContentAccelRateE 283}

o] gol AXNH T Tl & HeHE AF 7] 913 IDLE A A&A7he A A

ke Zelnz WA ok 2y awnE &4 AZFEd AANZHEA) diolert AfHA ¥3
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