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Design and Implementation of
Multipoint Videoconferen(;ing System using H.323
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ABSTRACT

A various multimedia application services are developed with techniques of high speed networks and computer. Especially
the videoconference system is important and useful in a remote discussion with multiple users. A videoconferncing system
in local area network used in corporation and university is useful and important. A standardization for it should be showed

in ITU. Recommendation H.323 describes terminals, equipment, and services for videoconference over communication

networks which do not provide a guaranteed Quality of Service, In this paper, we introduce ITU-T H.323 which is the
standardization over internet, and show a multipoint videoconferencing system and peer to peer videophone system using the

ITU-T H.323.

LN E

HAA AHgAretel ggsoe dER Yol Myl

T 7P 7% Aujzoln, 1 7|&L oA ¢ %

37 e ARy 2

oA Rngy drgd

4 934N TY Yngr)edrEy
AUFAREAE Addr4

4 2T AETE FRredTRY
AEBARFATAE AT

11999 34 139, AATEE 20000 6¥ 299

dA AMgHE ddtstd gl HA aYdx ¥
ToHE AHUE TF 4B Al2g Abgo) ¥A 8}
HA 2E 7AEE dEHUY £E7F oby AHEA S0
873 FFd =dsA R, A BR
Hag 94 4 $4E 45 5d%e 29 7ieg 4
Gl obd o B AZME ¥AE g Uk 2
F5&E Aste 29 ¢nFY AL o= A=
ojfolzley, AZEdR AFH7|de date 4
€ YA Rotn FHEdE o8 :YLS WS



2042 s=EENEIER =8X M7d M7=(20007)

£o] 7] dEolth wAM 1 Foe HEgdE T
g4Astel ISDNES $¢ szt AeE2 AR
oy 27t 214 FHFAT ¥ FER FEHI,
AL 2 A nge] §A Mul2E o]8E & Q)
v 870 wAaAgezN nstAe] vAzt d42g e
Mu)azt deratd Zolth o F oW 7Py g
So BARor o]&dn glE ZAF ENGdAY
dase Azde g8=71 WS FHelux, AYE
Wi glod, ol& HId ITUAAME EEUE Uz
olti1-6]. & H323€ QoS(Quality of Service)?} X
AHA gv FARAAN GHIAE ¥ F Y=EEF
&7] 98 ITU-T HFagroltH1-9].

£ =8oiAe Al A G A2H
EFUQ ITU-T H3239 W&g 20l8t, o8 &
e Qe A 282 F ' TR Qs A
29 AAlel 74, 281 o|& &% 1l F4AY
gabAghe] A FEA daf Fedrch

2. H.323 27| 74

2.1 ¢y 74

H323& TCP/IP% UDPE Z3te & 3t e
Zol QoS(Quality of Service)’t RAHA &= A
g70A 43 E & F U=E 37 {4 ITU-T
Axolth ey H323 Hude Gateways °l&3to]
ISDN& H.3209%7], B-ISDN® H.321d4%7], GSTN
{General Switched Telephone Network)®& H.3249%
NERE 45EAE € 4 AL

T H323 Hude (2@ DI Zeo] 2 YR
H2250, H245 2 2+ 3249 22D X33tz At
o] 3 H225000+ 9439 & 45 (Call Signalling)&
913 ¥ 747 [P Multicast 37444 202 vt e
dlolEE Azl A7) 918 RTP(Real-time Trans-
port Protocol), B ©]& Ao)3t7] & RTCP(RTP Con-
trol Protocol)5& E&38tm Ut 8 H245€ 3 4
Fodts ddrle TS E Hobsto o RuE Ad
A&ta RTPAAS == 59 39 A% dxd g8
@ A4S Ak gt

2.1.1 ¥t 79 (Video Codec)
e =zde Mdgolnt, nge FAL AFd:
EE H323 Hrulde H261 QCIF(Quarter Common

Intermediate Format)el we} W& clzgdst vz
94 & & glojo} ok dEFez & nde ¥
WA : H261 CIF, H263 CIF, .)% ¢2Y, vzug &
F gtk 2 9 g ure :dey HYe ¥WE
H2450 FAE FHA AHEE 4 stk dzgrt o
FGE £ g HYL HES, vt X9 H|ge
dnE FAH TS H2AE AHEdM S4L m@s
£ Fo AYdEdt o d=de dzge gay
54 99 el AREA oFEAY $48 & o

Scope of Recommendation H.323

1
. Video Codec H
Vedeo 1/0 equipment |—.—.{H’261‘ H.263J— -4 __?_
1
1
'
'
Audeo Codec clay |
Audeo I/0 equipment [~ G.711, G.722 [H H i
G723, G.728 H
1
!
]
:
13
:
1}
bt
)
1
1

Local Area
Network
Interface

H.225.0

6.729
User Data Applicati Layer

T.120. etc

System Control

H.245 Control

System Controt Cali Control
User Interface [ H.225.0

(28 1) gHojg 7o

2.1.2 292 F9(Audio Codec)

e H3BHUEE shie ede mde Axwm
glofjer 3, =YL AMgsle ere duFEe
H245& #8314 548 ngste 3 d& 5 Ik

2.1.3 do]g #Hd(Data Channel)

dole Ade Medojn, doly &8 ot S
ol At oFbdko] E 4 givh H32XAA 94 +
Q= 7|8 Holg &8 T.1200]9, 94714 ITU-TA
o) %H FEE tE diolg §&0 giod, 1AL
H2459 FAE B8t o848 + AT

2.1.4 H.245 Al°1%(H.245 Control Function)

H245%E 397t o]FolAE Azdzte AR E
Fadted A45E Z2EZot H2508 8 &
AR (call setup)e] o]Fo]AH H245 ZEZEZ|M A}
3l AR E $5408 H245 A'd Y TSAP(Trans-
port Service Assess Point) A¥AE <& &) H245
AMNE 4 H24GAAAE $5408 Ao Ad&



Ack. AAE Ao AdE B 54 LY, =7 Hd9
A, B2 84, 3.8 Alo] WA, 4 B9 A
Al §9 H245 Aol sjAAEe] &3 Ik H245 Ao
Ade =8 A¢ 0dg #egd =g Ad W
H245 Ao} Ad A4 AFE o do] 8¢ w7
g UA drH3l

2.1.5 RAS 2 &%(RAS Signalling Function)
RAS A 3RE @279 Gatekeeperitoldl 5&, 3
7l HYE W3 5& FY57] 939 o] 8dr}

2.1.6 3 A 5¥(Call Signalling Function)

3 ABRE F dEy] Aolol @4& dAs] 4
8 AMg@th & A% AdE RAS A3 g H245
Aol Adel s SHHoth H2459] =& A4 oF
HAol 3 Az Mdg AL devh o Hde
H245 Adelvt thg =8 AdEng Ax ddn.
Gatekeeper7t e A2gdAE of Ade F @87
Alold] €3, Gatekeeper® X #3le A2d"dAe
@d7)st Gatekeeper Atolol @24 Gatekeeperd]
Ade] o8 F d@7] Apold] ¥

2.1.7 H.225.0 &

Hre, ede, dojE &L HEE AHY HdE
& H2459 #Ad o8 44" =8 AdEL &Y
goju zt Agwe] 3l SHH ol HojEe} &
= HEEL WYL FE UL H2459 FIF =
7 Ad 2Z AAd 3 dFddnh & T el
gl H2s AEE AdE A9stans 7 Ao e
o g8 Hde sy ol dEd F A, 6, 10

22 H323 Xz

2.2.1 3 AAHIA

3o A4, 2, 7HY T Z2EZE o]#5 3
g NFsy] 4% ANEE Fagerh H3BAME
gzt gejgE FAld A FAxE 523 Fa
$4 F 9 Aole BoE TE F UE AEES 2
o, 7HHSES Hof Ut

2.2.2 7] 823 §4 ngdA
T AdAo] oo 1 ANT HUS TIZEES
Fauty] 9§ H245 Ao AFHI o)FHEE o

H33E XIMsks CHIZE 2459 AILHES & * 78 2043

& B3t H245 849 3o A4 dxd o@ ==
EZo| #3yHrh H245 A8L TCP 494 #¥H&
d 9x4 ot g 448 A% Fr3 gL &
5% ORH A ol7](Active Multipoint controller)& 3
&4 drot.

2.2.3 98/%7 49 44

H245 Z2EZd wzt 5% AR Aojrld 93
o g B ALgE £ Sle 2te ¥ HYe A
del EAo] AAY old] REE Z o] W=
RTPH A4S dA¥ RTPAAL UDPRY &A3e
RO Z P Multicast® AH4#t}. 5% WA Ad7ie
Multicast 49 &3 2 ¥ 7|5 £y§c} £3
RTPA A ¢ QOSH]O‘P“ gag RTCPAAR AR %t}

2.2.4 3 Auj& GA

Ag T Wy st AHHE o dAReE
337 9% z2d, 719 59 Mul2E #9890 &
g 3o Fo HEYA WHYZE FIAF7 e
GateKeepertt tHE 9@d7]9) Ha g T2EES F1
LEE gt

2.25 3% &8

A8 Fold 2He % WeE ¥ RTP/RICP
AdE BART, 55 AR Aol7Ishe) Ha5 A4
E whgr,

3. BHXIH HojZze T4

3339 dEINE o83t UF FYIAE T
37] fstd g@RrIEe wdH R 4E A4 3
ojof atnj, 7] rleje] AFE FHsE de (IH
29 3¢ 154 433 (29 3)9 E44 ¥y 3
tHel. F¢ AFAL GE7E Aol dZE H8o
A ARFAE o] &stH o] HE o] BYPe o
2719 &7} EAE Aol ded, d@urst
A AegAd F557]) WES BFSn dgP
AdEe Mul2ge] ALe AYste Dol Jioh
A e A AAFAE AR} BET A
ol AF AZsY] Wi FHE dFed FAYo
dow F Bog THINI FEHEG doh 1 W
H, 2342 dAF ANZAE o8& ¥ @
7180l AH 4= JRE TP HfE FFH

H



2044 StRZEMEISD =EX M7H M7=(20007)

2oh A2sofd Freo] WolAH, o2 qdo @

W9 F27 39 AFAR ¥ BRANE vl
i,

3339
@ 7]

[
g4 9 %A A R
g % 7 # 017} %] @ T 7]

4439
@ @ 7
%43l 9f 4439
@ 2 7| Lo
4439
logh o
(38 3) 244 HEE 0|25l gy

ORI Ao gAe BHEE, FEALR, A

7, HoletA e FAH £8 715 A AR o
Be FA @dr] ¥E HE UlS, @ wEA AEo)
T, FHNE A7, @ ERAE YT 9 293
715, 9% B47E, d dFe] Nzad P Ao
71 %0ld. olF AR FAHHRE dAun
W o& g

FRHFAA Z2Fe FgstH Yz Fit
053 FHE Haw ol s d¥AsE 43
F9 dAY #Aol dasi. od 4 AFAA
o] 4% ERdnz AdAez @ FuAE A @
#2449 g £Al8n & BE gdvie @ U

29 gt wAse 94 A s Adel s
stot o] A4 714, wola FEY Bel g vE
A g shd {@% Hat7) flste] Aol 229 A7
AQe Fo, ol FAgto] Ao Boe o 7y
AP HEe 24 ¥ Fx Aok dAHR o4 &

HAYRANS AQe A7t 7
Z7hslolof g,

FARERE 2301, Y80, $45ABE, 24
487z FHE% 2% I—E 59 $4RRE"

AF AARAY 2o}

TASA R ARE A HE 24 ANzE dgs,
FE71e A¥d Y $405E Ass) 98 23
3 9 SAAEE uEdt gAY dEVE 4 A
49 2He A71E s g 2 #4 Mg R
AdE @ 2RAZ AR $A4AWE o459
FAYHNEEL ATY F Y458 QEG @Y
719l 7t e A 4 9RvlERE eERge) o
AN Anelg HdAA ggd F Jderg g4
A7 4R g ol vErIEY 4T AgA A

°]F & =EN TEY dAH AP AH
HEAE desty dx dEAY 94 2 S4B
T A7HAA AEse FHE o&udh o 44,
LTEAE A ARA A ARG 939 A4y
48 FAsA .

4. JYH A2ade dA % TH

4.1 Faks|o] AlAH Y

FEEY Alxge Ay 2y Ao FA)
Feo|AE Rdel F slx Rdo] glon, Ay 2y
o ZAS HMAH EERE BY (29 499 2o
3}0191'_5. 5@194 B °l B8 5A Zgte]dE
AL Muer 2ok Mg
E’-E}OI AEZ Faue HM WAl A= H.24500 7]
T 9, s viged etje AEEL UDP
Joll 4 dlolElek Alo] WA= TCPAAM H54
giet,

o rulo 3
_Q
mlo
Mg
s
FFI

rok

DIEMIHMT 20 E Hojg

max sy | Ko TS0/
FIHA
MAIK Hele

Hicje 2ge GlojEf
o B4N g4

(8 ) Qatslo] Al2H 825

A A%, 27 wtel seiRst Felolde A
SJRE WrolZih, Hitle] Ao AL HANE £
Aste] olg EAstel A7ldl e} dlcio] Aojg s



A @k dlolE e WARE TCPAdA 2 Ade
AHE-SHA stldh JAIA A el wWA)R]e) what
4" & Ad AAXNE Bz, AAZ udol A
& ¥41 2% 59 ME @k ol€A A w9
Ade] ded EetoldEY wbe, 2de & 4
JHE FawE Uk FHolUdE Ao|RPHE
ZTo|AE Hol8E TEO M2E Felo|dEd} F
7t AS B2Ed FARAY 98 b 3% g
22BN AAEs FY 7)5g doh oo uw m
ol AlojRer BiE & 484 sle vdo g v
A gt

SeolEY AL 7R FAHL AHe g1 A
Felo|AE HojRut gt

M2 wind5/98 A4 Visual C++ 508 o] &8t
TEIAACH, YUY ASL AYse 9w A1eEd
=% video for windowsE 2 g&s 9¥r F94 A
A REE &35t Hde ZEd g8 7E 2%
dgeln, 15ZH YA 2HE 5= gloh

42 ANzlol9| of

O&e (2¥ 5 %2 (29 6L A2 9439E
e 2E5E el afelth. LANAAM MWE
FTALR Oyl 4R H2EE susten o A
Hrjee A4z dE3 o]FojFr) oy IYEL
g o SatoldEs} Mwsel ddg Fgolth a7
I gEAE Auzl ohe 3o s EetoldE
9] hrteltt.

(29 5T AYEAFE AoFA) Z2ayde] 24
2.2 Local Video ol A4 E%Ho] U423 Remote
Video %ol #Al $EAY Ego] vt gl

(38 5) CHRIA MoEX|e ALZAL QlE{H0|2

HRZ3E XEsl= I B9 AARO| HAH X 73 2045

(29 6)2 ZolE F LEA F9 X2y =
#oiw, Local Video o] glenz xjalo] Lxz<]
£ ¢ F 3t 283 Remote Videodl= AW &
&0 U gtk & REAAE MY et} v
tert Ag=Hn Hxxe 2ded Hres vz
3o FriAEoA ASAct

(33 6) 4zl chav(o| ALK QlE{H|0|A

43 THE Fuisle| Madel Extyz|

4.3.1 & AA9A

3]¢] XA (Conference Create), 32129 Zul(Invite),
3ol g 71Ad(Join) 5 ZZEZL o]43td 398
AZstr] AE AEE Fadet gAzr d9dz
SAld o8] FARAE 388 g £H F 9 o]
o FoE we F U UE AFES 29 € 7Y
BEE TEH itk o 44 AR (2Y 7ol
EAHY glom AA 3 dgsd ggat gl

Endpoint 1 Endpoint 2

Setup (CID = N, create)

Call Proceeding

Alerting

Connect (E2 H.245 TA)

(38 7) 3ol 4 =i



2046 S=ZEXNE (SR =2X M7TH H7E(20007)

endpoint 1(E1)°] endpoint 2(E2)9A CID(confer-
ence D)% conferenceGoal=create® ¥%3l1 &
Setup MlAlAE Bt} oW, E2& 39o) IrE A
$ EldA CID=N& &3} Sl Connect WA &
Bk B ojw), AvtetA] %€ A% Release Com-
plete® BMoZ 38 AFAGth AlgsE 72 o
ANE Astd e Zoh Setup AAIAE T3
e oA dd 44 a78 AA8) 98 55
@2 A Bk Call Proceeding "AX+ 23¢9
& dAo AANEHAL o oY & A4 ARE H$
A FATE AL A7 A8 9 £F S 9
3 BTk Alerting WAAE 3o £& AR AR
7t AAEASE A Y5t W 5F g 9
gto] Bujzicth Connect WIANAE 9 & G 9
3F w9 Mg AN Hd 1 2F2 wgd o4
32 gz Ry

4.3.2 27 BAF B4 n@9A

T dAo] o]FofAW 1 HAHR H2M5 ZREZZ
FaE7) HF H245 HAo] dAHu o] FREE o
g B8l H245 29 39| 44 dao) 98 =2
EZo] #ydrh H245 AL TCP AdlA 85 e
b A4 oAt g 43¢ A% FE¥ 488 @
Active MC(Multipoint controller)& A3}A "} o=
gt ST e gy 2o AN, A9 o
AR E JgsA EM87] Y8 AHEEE H2459 )
A dHE ZAs7] H8 @Ur1E Aol Terminal
CapabilitySet "AIA1E& xEgch €4, master/slave
determination #}7el 28 Active MCE ZA g} vl
o master’t MCE 7FAlx glod o] A& Active MC
7} @t} Active MCE ©& @97 94 MCLoca-
tionIndication® R dT} MC7} 2| & &4 3HActive)d
TE 2 F2 ARgab} b He JE5e X208
o #&45d Fx gtk AlA, masters $Z7IEo) A
terminalNumberAssign #A A& Rt dd715L
RTP sitle] gl& SSRC Y=ol 8¢ QuiER dgd
I6HIE 4 FolA gUE Euld HEE Algdol &
th. ey SHIE MCU¥MZEE A" ¢ gl o
SSRCY &4l gHlE: 5¥E ddrziee 2EY
< 7R3V st AMg "

A

= 5

4.3.3 /4 Bale 4A
H245 ZZEZ0] uwe} Active MColl 93l A3

sefol i A48 F e 0o 2 MY Ady =
3 (Capability)e] AsiA@ old] RE=ZE 7z} vjjo] |
E RTPAIAE AAtl RTPHAL UDPA &3}
£ Ao IP Multicast® A8} Active MCE Mul-
ticast Address®} 8% % Bl 715 F99c xd
RTPAIH 9] QoSAlole] Zag RTCPAIAE MA3ch
H32390A 2tjo el vitjes 29 AAZ He 2 A
ot F4& 98td UDPE A&t dlojele] AS-
A8 HA5E 3t TCPE ol &3t} uolge 7
$ H323 EF<te 2% T.1208 fA4sn 9o &
A ol& F¥s: g}

4.3.4 3 Mul& @A

As F A 2ozt ANEY o8 YAtes
HFst7] A% 2d 2 ) B9 HuAg PP
Z09 A5 (28 9ol A HAE ol g8y, o8
A ggdt Zr

Endpoint 2

Active MC Endpoint3

Setup (CID = N, invite)

ﬂ

Call Proceeding

Alerting

Connect (E3 H.245 TA)

(38 8) Bo| &r0f HA

WA, E2(active MC)E E391A CID=N, conference
Goal=invite& X #3t3 gl& Setup HAIA S BT} o
o, E3& zdld &% 2% E24 A Connect mes-
sage(with CID=N)Z B uUlt, A2 ¥ 79 Release Com~
plete messages H Wt} 413 CID7} E37F @A 37}
39 CIDSt g A$ o o7t HYH glomz
Release Complete® Bl & Adsjof g}

Bojo 9] 7Hglel ojste] tixizt B2 wAstE 3}
AL (19 99 #on 1 #HAHL d9gsd tedd
g},



Endpoint 2

Active MC Endpoin3
Setup (CID = N, join)
Call Proceeding
Alerti
erting 1
Conncet (E2 H.245 TA)

(38 9) &2 71 &R

E37 #A7ME 83¥ A4, E24A CID=N, confer-
enceGoal=join& EF% Setup messageE Bt} o]
o CID7} active conference CID9 94X & A4 E2&
E3¢ @718 sg¥ 4% E2& CID=N& E#% Con-
nect MIAAE B wd, A7 SFEA ¥E 7
% E2% Release Complete #WAA& B4l CID7t
active conference CID$} 44X 34 ¥& H$ E2&
CID7t ¥4A)8A] @¥Erhe Release Complete ®AI X &
Bujjof gt

435 3% %8

AHE Fold 2de H WiHeE ¥ RTP/RTCP
ARE vhgata, Active MCsHel H245 A= =13
gt o] L AAE dHEd BE% 2o

1) vide A4¢ Fdsian vy Ade 2

2) diole A4g Fostn dolg Adg 2=

3) 22 A4g Fustn ede AdE 2erh

4) H245 Ao sjd& &3 H245 endSessionCom-
mand HAIAE AoiHd A Buel gt 2R
H245 WAz A%& Fadch

5) AHOZRE endSessionCommand HAIAE @
& WA ZgEGsr WAAE dn vA H246
Aol AdE 2olof Frh

6) Call Signalling Channel®] ¥# $12%, Release
Complete A& Hul Hdg FoboF Fh. Re-
lease Complete WAAE Z9 A7l S2HAAC}
t Ag AAEY] fgtd HgEo Ao

o},
o,

H3BE XIHsHs CIRH B2 AL-O) dA R 713 2047

5 duustel 4A A TP

51 gardse 74

Faste AR 94 89 N2y gojdE
2d3 A9 ok wA RAANE o] fg o)
. AN 1] FAS 87) G Az o
A4 89 Nagrthe 23 usi A5 Yo e o
g 7)5Eel A7tsglen, #EEE (29 100% P

oI N W UF RN W
I l
Hols B
| |
HICIL e CiolH
VY a4l a4

(38 10) SHHse| §BE

7hed AojR Byg F4os Addy) 534 d
483 BE ada dge £54 85 292 $F
A BE HolE £5A 20 gt A2y B
He ¢ 2dg dogeziee ddaige] o g
JdEle ESold AdiweA 4832 sux @

T dE8% EZo] 93 €k ZEadgo] 4
PHH AFor Ay =g Hau 4Eed du
A 8 Wit dZF8H EFo| o]gHY. o|n d4d
AeolA T2 Alge] ddaHE sAEY dAWY
BEA A4 E §o o o] dAHA XA @t
A dv dde] HY Hte, evie, dolg of
5 ajdolu dolM AME2 Flg s drh

52 HAXE S4l2 of

(29 1)L HAZ JAHs Z2I@E o83
AYE e otk virle, e, Helg FAL
FAd stE Egoltt "W HUL” Fde A 2
&0, “Aud wre” Foe Add Ego] e
Az, ot AP Bl Az AR dANE Fugs
252 BYFT Qo



2048 S=FEXEISD =X M7 MT=(20007)

(33 11) SLTEP|e] AR 2lE{HO|A

53 ttg EFotnle| v

dHejutjo] g Auls~ #d EE3 A& H A
2z 8 T A2 @23 ojFolxx iui1l]. thus
gollMe] A deole g 3o T10e2 ¥FF
steo] FEH T don, dEHQ AFELR HA Data-
beam?] Farsite[12], Microsoft®] Netmeeting(1315°] %l
th 9o RE 9 2 S4o] XYUHA 7] Wl
B BEHF] gt %3 AF welMe gaEdE
H32X Algjz2 #E8HE3 itk d& 5o LANIA
o] 443lolE H32BoR BFIHT 9, ISDNelA 9|
FAEeE H3002 BFsHD glod, Atz
Ao FAadele H3U4z &3 ¢lon, B-ISDN
Aol gislelyr H310ez HFsFn dok @A
H.323, H.324, H.3209) A ¥ PictureTel(14], Radvision
[15]F o9 A AEE EA82 gk 9439+
Witk 2fre] BEE dom, EF Pl ciapzt
FdEelE FE(gateway)E o83 4E AL
#3lz glrk webr, ddoEE 9HA Idn AFH
et oyt e, ddd delMe oAy dolE
51919 ojg|go] UTte Heluh

o] + TAE #HAs] HsAM Netmeetings tH2]
Aol H3R2X ¢ T.1208 583 ol&sta gle
iy Ao g BA dRo B o Rl 9l
th{13] o] & #Astx, g Foi e HEv o] 39
N2dg 93le] TI3022 @A #5387 J8s3 gl
omi[17-19], @A @& FAlelA Ao loHisl.

H323& 71822 3+ 49489 AN2¥d $ Micro-
soft®] Netmeeting[13]2 T.120& A Y3= izt o
olH FoE AYFIE FHL A2 Yoy @ =
Atole] A4/44 ARE R@sE dHE ARz ¢
ok ol vlate] ¥ Aadle] AHL izt oA/ g A
o] 597} FhEsithe doln g e s T120 d olE
o7t NYUER ke Holt}l. Radvision[15]19] <
8o AlzgloMe oAzt dA/84 s A Y3t
7l 8 studoir TEE Uty vAAE ol
£ olgjof g}, olo] bldle] E Aiue AXEY
o2 dAH AgHE FEsgrtE Ho| EAo|r)
£ 7)E A2dlNE BE Ao B s R
Aol Fx7t Aojsty ol A3 wFEA ot o]B
gt B Aladoi e BAF gel mag ojg3ti 9
onf, Ztzbe] BAYdS e 99 paxds:
olE AT Qlon FHA o] REL FTH Fojr}

6.8 E

oz S B Al G4 AAde] e
o] Yutsl & Ao, mxigol GAFB) 9] A|2H Ao
43 93g Zolrt 1 B¢k v H8YI [SDNY-S
Tt AFEY Jdaz AHAE da QEYS 4]
o2 B350} stm girh 1822 LANS £3 ozt
Fsle] Alad e atE Fesidn B 4 r)

B =rdAe duy S0 Al e A g i
Q1 ITU-T H.3239) W43} H3239 E35= H250

F3 H24o &l dish A4 AAskdc 2o
H323 #3¢2 ol &34 AN ¢844 & &= o
A3 43 e Axd A T, 11 olg $43
1ol EA1e) gA-As e dAe L& ts) 7]&sten)

TEE A29E ofFnA wEG Hol oW e
o] Agol @A A" Ao AA, G G4 g
o] Al RTCPE %83 &838la] ol& o3
of Hitjes evjee] £NE4E AFoE HAAE
A, EA, 5 A 2004 HTe A9Ae 9
# HA BHA 2AHF AAREA A, FA o8 o
o] WEatE AL AVMAEY ovie FAEA, A,
Hltie g oXie B BA dAls, oAt e
of FelE 93 T.1208 9 EFEA So] gluh

S|

[1] ITU-T Recommendation H.323, Visual Telephone



Systems and Equipment for Local Area Networks
which Provide a Non-Guaranteed Quality of Ser-
vice, 1996.

[2] ITU-T Recommendation H.225.0, Media Stream
Packetization and Synchronization on Non-Guaranteed
Quality of Service LANs, 1996.

[3] ITU-T Recommendation H.245, Control Protocol
for Multimedia Communication, 1996.

[4] ITU-T Recommendation Q.931, Digital Subscrib-
er Signalling System No.1 (DSS 1) ISDN User-
Network Interface Layer 3 Specification for Basic
Call control, 1993,

{5] RFC 1889 : RTP : A Transport Protocol for Real-
Time Applications.

[6] RFC 1890 : RTCP : A Transport Control Protocol
for Real-Time Applications.

[7} ITU-T Recommendation T.120, Data Protocols for
Multimedia Conferencing, 1996.

[8] A, #AE, A5 94398 A8 thAH A
o A9 TH e, LAY =&, A2
3%, pp.277-287, 1995.

[9] ¥t AEE, o2, “AHY G4 BEE Ve
33, AR s3] x| #1578 A6E, pp.52-60, 1997.6.

(10] AAS, §23, sy, T4, “H2H0 94 39
A Z2EE 7, FSHBATY 97 FA
ste HE=FF, A48 A2E, pp.85-88, 1997.

(1] 484, Asd, 288, §15, 23 Hery
ol3g] A2®E % ITU-T T.123, T.122/T.125
o 78 2 4584 A, AR =E4
(C), A4¥ A23%, pp.228-240, 1998

[12] http : //www.databeam.com

[13] http : //www.microsoft.com/netmeting/

[14] http : //standards.pictel.com

[15] http : //www.radvision.com

[16] http : //www.imtc.org

[17] ITU-T Draft Recommendation T.130, Audio-Visual
Control for Multimedia Conferencing Architecture
& Overview.

[18] ITU-T Draft Recommendation T.131, Real Time
Audio Visual Control for Multimedia Conferenc-
ing, Network Specific Mappings.

[19] ITU-T Draft Recommendation T.132, Audio-
Visual Control, Services & Protocol.

H32BE RIHslE DI BEDI9] AIAHON MAI | T8 2049

4=
e-mail : dssung@kuic.kyonggi.ackr
1987 gt A3
&4 (8Ah
1989 @A A7) %
g EQ(HAH
1992 d=A8red #o 2
AR 8B Q0D
1992~1993 &5 487|249 ALMAATA d74
1993~ 84 A7idga HA-Fest §us
FA ok HE oo Al2g FHFA, HEM Y
o] B4

4 & ol

e-mail : hrkim@hiper.co.kr

1997¢ A7 A& dA-Fss
(A &4

19998 A7 g AAF 83
(HAh &4

@A (F)EelHARFYN 74

#AEok: dErde], FRFA, VLSI

§ 0 ¥
e-mail : myhuh@pec.etrirekr
A dTHAFTNATE AR
NEdTEE ARFAEE
A7 HYgdT4d
#AEok: HEto], JRFA

g3

e-mail : jhhahm@pec.etrirekr

1982 gFpsta MR £
(&Ah

1984 FeFhsta ARAE 8T
EH(XAD

1997 FFAsta AAFANEE
#F £40AD

1984~ 8 AFHAEANATY A7 AT ER
ARBAREATAH HAYATH

Bk HEm Yo, ARFN



