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Flexible Videoconference System Based on
Multiagent-based Architecture
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TeETSUO KINOSHITAT and NORIO SHIRATORIf

In this paper, we propose the functions of a flexible videoconference system based on the
concept of flexible network and evaluate the proposed functions by implementing a prototype
of the flexible videoconference system. The flexible videoconference system aims to reduce
the burden of the users under the operational environment with insufficient computational
resources such as an internet/LAN environment with the small-scale computers at home and
offices. To do so, the flexible videoconference system has the following three functions, i.e.,
1) autonomous system generation based on both the users’ requirements and the resource
conditions, 2) autonomous control of the QoS, and 3) autonomous system reconfiguration. To
evaluate the proposed functions, we design and implement a prototype of the flexible video-
conference system based on an agent-based architecture. According to an experiment on this
prototype, we show that the proposed functions can be realized by the cooperation of various
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agents of the prototype, and the proposed functions can help the users effectively.
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5.

(2) FHABEROTEIRTRE & B

tv-Conf-Manager X, ¥79, EHEREDOELHF)
FAZIZRBESINTNDS QoS Ioxf LTHEBLEZ TW
2EIPEFey 7ThH. b LAHEERE ORE
EEBB LGS, BT A EFOLOORH
BER LT 5.

DI, AWSHO I~V = v MTOWH, BL
tv-Conf-Manager i TOWHRIZ (A) ODHBAELEHT
H5.

UEoF#EIcL Yy, BHEL QoS Ko ATEEM
R, QoS FIHIARER DF 4 ZiH H OB DS g L
Y, RhLPESPERINDS,

4.3 EFASEIXTLOBEEICLS QoS D

BEIEGFE

KIELFIHZEERP T A7 A BRIRROEI T
A QoS O BEMBEIEEEOERFEL LT, HEHE
HEUIZ L5 QoS il HR % L TFICRT.

(1) FHEBEROER, FFEREEILORE

FIRHZED S RIBREREEHN User T—J x> M &4
L T tv-Conf-Manager IZfZz b5, F721%, Sensor
I—Vz Y D LLRN-AT TP 5 KIBRE
AR DAL A tv-Conf-Manager (215X b 5.
(2) B2 EBEERHE

tv-Conf-Manager 1, 4.2 85IR L2 HET, £F

June 1997

W A BIEEMRETT 5. tv-Conf-Manager B CHZE
BOFER, REOHSTIIEICIATETH L2 L
S nzgs, OB EELIET 5.
(3) ZKEEROEHK
tv-Conf-Manager {%, ¥ & %o ZFIHBERE A
mL<T, ¥A27@mM% AAR WO Tv-Conf-Manager
WL T&S.
(4) MEBBERE
41EITHRN72 (1)~(5) LEEDFHIZI Y,
LWilAShE s s,
(5) H7-BGHBEOA v Ay v A% L BEH
Tv-Conf-Manager 2> 53 L W O®E %+ <
i3 72 tv-Conf-Manager {&, ZEOLELR LV x v
MW LT, BROBEER A -V E%kL, —
%, Tv-Conf-Manager 237 L TAKLZHITL, HHL
WI—Dx ¥ M AWS icu—-F 3R, ik
N=A7 LA L2 YT FRBEIRBENS.
PEDOKFEIZLY, RIELZFBEEROEFER Y A
TAEROEENIF LT, MEENICEEL, M
MBREZE ANBLDZ I o TR E 2
0, QoS ZMEFTAHILICLY, bSO EIELNS.

5. HikCFHE

5.1 ®bS5AVWETFTAREIIFLOER
RLOLPVETFRET AT LR 3 OBIBTERE
#fT>Tw5. ADIPS 7L — A7 — 2 TizYKI b
U AAR, BXUBIERE AWS % C++TEEL, £
DI—Vx¥ P REIESE LR ZIRMEL TV,
3EBLITAETHERZOOLPVEF FLHEL R
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FUVAI =TV P ELTERSND L E, Tcl/Tk
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Fig.3 Implementation system.
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BearfgantStatus:

1§ for Goie Trvocation:

a4 FHET =2 A5F— 2> FOWHB

Fig. 4

RYATHIBWTE, BEDIZ FAZ—-T b
PEREINTVS, THRBEORBE VI TFTAT -V
M &, Tv-Conf-Manager =— =~ + T, #870step
Thol. &V IFIAIL—TVx v OEBMEZRD SR
HENL, #74,100step TH o7z, F/2, ADIPS 7L —
LT — I DETBRELICTRTD I FAL—T v b,
AVAY Y AL—T Yy MHEIELZERET, AEY
FHBIRM2TMB, 12—V 5720 1MB®
AEY ZAR— AR T L7

K4 fHET—27ATF—vary bil¥Ft &
F—CADEE SN L XOFEEMERT. ¥TF A4S
HEUAUEILMOY 4 R BB IIRRI LW
2, User T—Jx Y b2 FUHTEEICERENS
FATar 48y (User Agent), N— A7 0t
ADIREE - HREEIRY 1 Y F O FERENT VB,

5.2 hH 5 H XD

KL TR, 2IHTHERONZL I, hbh
WEFFREICEASNZ 3 OB EBRICL LR
boD&%, UFF AT 2R HEER Y ERT
HBOFAEOBFOBERICL VM T L. #2TK
BT, BIEV AT A CTERLZ 3 D0 HERRE G,
G2, G324 Y, LREOKETRHLPIPERSIN
Tz EERT.

(1) HENEBEEEICINBEORLILhbLLED
Ea i

HEMEREEICL VSO NIeh o EE, ¥F

T REV AT LAOREFCFIABEERTERT 2B

Snapshot of user workstation.

FHEOBIBOBEWIC L VEHMET 2. KRIEV AT 4
T, 7I9AZ =Yz PERBERTVWAEI -V x
> b O¥ERE, MERE, ERICET A AEEAFIB LT,
BEOFEET - AF—arRiy b T— 2O
BB H DY TA VAY VAL~V 2 + % BB
IZERT A LX), AIFEOEEAEYBRT 5.

INERGET 72012, KELT A ADOBEHBHTHY
TAEEOREBERY G2, VAT LHEROTS TR
EERE L. 2ORE, oo B E R AT H
HEREAE, N—ATOtAnv 4TI -V
RSN, Lo L, MUERICHLT, #E
EOBENAREL TWARIRTIE, nv 2SEHERAE
B E AT LVHW L2720, NS4 XOH
HCTIEH A2, LHVERELTEHET S vic 2 =27
ORIV bOSER SN, ZhiZk -
T, FIHESREEROFENAR L TV ARIE T M
L3y 2 b LIFTC, #ORBEFTARHE AT
LABIFICEEL 2 E 25, RU%ET vie
b DITEE)T5 L WIHIEEL VAT APV AT A
Lo THEMIZETTE, AHBEOEEEHEHIERE S
N5 EDPHEES T,

FELOR L L P EPEHRCE-HEIZ, £1 1208
BEREESEL, VATFATEHEINTWAIL— Ty
FET AN I VICERTAFIRET -V 2 v b O
WadZl, 212, ZOFBEEREESNETF
FRFEV AT LEHE T — Y 2 v b Tv-Conf-Manager
B, FOERFEROEEICOET A MR, o
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( TaskAnnouncement
: from, Tv-Conf-Manager
:to Video
:reply-with m020
:content
(TaskAnnouncementFromTCM {
{msgType TaskAnnouncement}
gis a taskannouncement}
intr_user_pri_a 5
{intr_media_pri_video_a 8}
gintr_med;a_pri_audlo a5}
intr_media_pri_wb_a T}
(qos_vigeo_qua%ity_a 5} 3
os_video_qualit ri_a
{gos:video:%ps_a ng -
{gos_video_fps_pri_a 8}
{intr_user_pri_b 5}
{intr_media_pri_video_b 2}
{cpu_a 50}
{cpu_b 30}
) {bandwidth 50}}

:expiration-time 100

:language tgl-frame

:ontology TVConference
)

5 Tv-Conf-Manager %*% Video ™~
BATENT 5 A 7 @ of
Fig.5 An example of task announcement
from Tv-Conf-Manager to Video.

123V T ADIPS 7 L — A7 — 7 HSR4tT 2 HiiEER
Fry b TaraviEBuClEiETERT L2010
BRENERHOVFAT -V b RIETHELE-
TWhHZ LTk D, H5 1, UEFFREY AT LEH
I—x v b Tv-Conf-Manager 7%, #HEEFZEN 1D
ThHEHEGEEHELEET 5T~V 2 v b Video
V2% R 7 \BENE AT 728D Tv-Conf-Manager O 815
OB TH B, T—J x> b Video 13, BE{EHE
M2 ERT AL —U oy FOEMIZY X2 Ba%IT
I, FOREE, ¥ATBHNCE D HEY) e AFLEM T IR
RLEZSAZ—Y 2V b ViehSEIRENS, [6 12,
75 AT—Yx v b Vic DUWEEHZEO TR E %2 RT. -
I—Tx Y P EROBELERTL-OICELR
B, 40 TH o7, Thid, M%EDEERE
BT 50— BOFNBEPSVLEE T AERICERT
s, 72, FEROTVTY X AT QoS HIfM 2475
VFARBR AT LIHNRT, EFFEREVAT LD
BEMROFBHESRE 7 9 AT -T2y FCERBLTE
B ICRIA T A Lic k), X0 REREMEIRICH
JET& 5.
(2) BENABERECIVEORLIPHLIED
Bl
BENABREICIVELNIZRhLNE %, £
BOFPHEERPEERIOEL G L TEF
RFEVAT LOBWERTHET ZROFHBAOEEOR
WIS VERET 5. ARKMEVATL TR, 1V RF
AL =V 2V MR- TWAER—ZAT 0 XDOHEE,
YeRE, EARICET A MY, oAV AY AT
Tx Yy MERBRITHI OO MEEFELT,
EREROFHEERCPHEREOLILICH b T~

June 1997

setFrame capabilityFBO01{
vic_cellb04 {

{encode cellb}
{size small}
{squa nil}
{sbps 80}
{rate 80}
{fps 3}
{scpu 25}
{rcpu 24}

{qua 7}
N {check 0}

}
setFrame capabilityFBO1{
vic_cellb05 {
{encode cellb}.....

M6 VieT—Yx> b OtimBitos
An example of capability knowledge of Vic agent.

Fig. 6
AY VALY 2V FETRERTY, R—X7 0t
A BEMICRET A LICE Y, FIAZOEEAEH
EERTA.

INERIET 572012, EFFRHEY AT A DORE)
#%, AIAEADS, 7L—AL— 2Rt 3H
EEOEE *YELTELWEWIEREZE L, £
DL &, tv-Conf-Manager-{A,B} 1T, B 7 IZRT
Ay =TV DEZIL o TREITbIA. ZOBIT
i, tv-Conf-Manager-A 75 OEFIEDERITHT L
T, ®&MT tv-Conf-Manager-B 1%, ETEER %I
LT3, tv-Conf-Manager-A %%, H 5 D/NT A —
FOEEZTo>TH Lk IIngst 284 CTHE
KE4TH Z LIZL D tv-Conf-Manager-B 2"ZIHE %
BEIHL, BEREZITANTVS., ZOLEHEDOHR,
tv-Conf-Manager-A 1%, vic-A 123U, REMOEY
ZHEL, AV M- IfEAREIL L) RINT A
FBREAT) LR L. 72 tv-Conf-Manager-B
i, vieBICHL, ZEMOTL—aL—EEo7
FTEMELWRETLLINTG AV BREEFTL X
IHRLZ, Doz —v = VEBHEIICE Y, A
& A BRI,

ULOEBRER»L, FIAZEVFERERAT ST
THAHBERDOEAIITT 5 QoS BTG
A%, HEMIICEFShI -V MERHAICL Y ER
TELZEPHIEE Nz, &R, AHBEEREEISE
FENTHLETFTRBVAT LICERSRBES NS
FTOMEERIE, B0 THo7.

(3) BEEMEBRBEREICLVEOINZRDLIED
Sl

EEROFHZEERCEERITICET A REREAL
PWEELT, BAFTOCETIREI AT LAOBENR
ERRCIIAAZEEREHE T AREEENSRTERET
Holtb$h IOLE, BENEEEERCIVE
ENZRbohE%k, ZORRISIGTRE 2T %
L X7 TAEEY AT A BT ABOFHED
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WS-A
ADIPSEIfEERES (AWS-A)

+—(2)RequestAction —*}
—(5)Refusal ———
—(6)RequestAction ——-’
——(7)Acceptance =fe————
—(8)Report ——"’
(9)RequestAction ®Rep

(9)RequestAction

PhLPVETFTRB VAT AORT L EE 1223

FIH%E B

WS-B
ADIPSEifEBR 55 (AWS-B)

B7 T—JcybHBACLIAEFTFEEL Y Y a v HD QoS Kok
Fig.7 QoS control by agents’ cooperation during session.

BIHOBRIC L WEET 5. ARMEVATLATE, 1

VA VAL—V VY NETTAI=TV Y DR
BEEZFE LT, EFTRBY AT 2 OREET BN
FHrZricky, FEEOEEREEERT .

INERIT B2, EFAEEV AT LAOREH
%, FIAZ A 25, BEEC7L—AL—1 3 250ps
DEOBEAFE L7-— X RRELTUILVED
EREG5 R, SOLE BEPFOCLTAREIAT
LY, ZOBEREFMET ST - CAFREEIRL TV
WIBAIZIE, REROEFAEEI AT ATIEHFAED
ERICIGR B EIITE V. —F, KRMEVAT A
T3, tv-Conf-Manager-{A,B} [E] TOFRENEHES AT
b, ABICL2FHEEROERIFIATRTSH S
ERHTL, BEEMBOBEBREIT) JEPTRES R
7z, TNEATH 7201, tv-Conf-Manager-A 2°5, Y
AYPM) AAR I LE LWAIHBEERICE S R
ZBHEAT, WS T o KR, B8 IIRT L
BY, N—FYoT7EMEARLTC, B7L—AL—
FNAEERTALIEDOTEELR—AT O X vtalk 7 0
CABFEOAVAY VALY 2 Y FBETAEHY
AT MMIHEAREN, BEREMLTET 4 RES R
ani.

D EEEERE,S, BERETH L KRIBLFRE
FEROBIITH T B QoS D B EREICHAEDS, T—
Tx v MEBHFEIC L AHBEERIIC X DERH ST
LT EDMREEE NS, B, FIAREREESET S

ADIPS-Tv
Conference-B

WS-B
ADIPSE)/E IR (AWS-B)
X8 HMEFHEROH

Fig.8 An example of reconfiguration of system.

NTHOHRETAREVAT LG BEDEET
DRHEEEHIL, #50BTH 7.

6. b
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BEISHBEIN Ay VT RETHREBTAHET A
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THEE, Thabb, (1) FAABERICES BENE
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BRI AR 2R L 2. RIS, IV F—T Vb
I AREBBEOERFELRELL. 801, <V
FIL—-T 2V b ATFLBEDT T T x—2%F)
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