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Abstract: Active interest management manages interest with active routing method. It combines communication
and interest management together to decide communication relationship between objects in distributed virtual
environment (DVE). On analysis of active interest management, layered interest management and some other
related technologies, concept of level of interest (LOI) and an evaluating model of LOI between objectsin DVE are
put forward in active leveled interest management. LOI is used to control the detail of communication to reduce
traffic load. Therefore, the system’s scalability can be improved furthermore.
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Fig.1 Communication architecture of AIMNET
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Tablel Aninterest expression example

1
Type Attributes Value or range
String User_agent “Beijia’
String Application “e-classroom”
Float Spatial_x (1,5
Float Spatial y (0,2)
Float Spatial_z (-1.1)
String Organization “Graduates”
String Function “Avatar”
String Medium (“Audio”, “ Text”)
n+1 AR ARy,ARy,...,AR,, ARy AR. AR(0<i<n),
SR(AR). AR m+1 VIF VIFio,VIFiy,...,VIFim, VIFi, AR VIFE VIF”-(OSjSm),
SR(VIF;). AR,ARy VIEVIFg, SR(VIFq)
AR,AR(1<i<n), AR ARGAR, p VIF, VIFq VIFj d VIF
VIFSET, iISAR:VIFSET—{true,false}, VIF; AR,isAR(VI Fij)=true, AR
AR”, VIFij ,|SAR(V|F|]):fa|SG, Hiijij SQ(H”) ,
VIF AR :
S?(ARJ-), j# O/\isAR(VIFij)
R(H,), j # 0A—iSARVIF;)
RVIF, ) =492 1
(VIF;) USRVIF,) U SR\VIF,), j=0Ai=0 @
1=0
3, j=0Ai=0
R(AR) ={JRVIF) 2
j=1
2 , AR VIF . , o @ VIF
AR VIF AR VIF

Ha @ VIFy

1. Subscribe though VIF; ...

(Other part of (R 4.3 i Al

AIM sp/stem <er> AR, K——— 1 VIF; - porigpe 0
P AR VIF AR, 0 Other part of
6. Update SR(ARy)| ... R io <ﬁ> AIM system

Hik <::> VIFi 5. Retrieve SR(ARy)

L o 2. Update SR(VIF;)
er part o e 3. Calculate SR(AR
AIM system @ AR (] VIFim culats SR
6. Update SR(ARy)

Fig.2 Subscriptionjob onan AR

2 AR
AR . VIFig m+1l  VIF
AR(OSiSn), Dik, PR(D|k)y Dix Vi FU(OSjSm)
match(D|k,VI F”):(Jik/\PR(D”()ﬁSQ(V' F”)i@) (3)
®) Dix VIF; . VIF , .3

VIF
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2
VIF; > @ VIF; @
.. SR\VIFy) Dio . SRVIF)
2
o] o, | £EE 1
2 .
Dik . KRVF) pr | VIFq —% , KRVIF) 5 R @
%—» VIFy R(VIF0) Dix @ VIFix @ SR(VIFig) Dio
D  SR(VIFW Dio .. SRVIF
2
Dik SR(VIFim) RMVIFin)
(a) Datagram arrives from downstream VIF (b) Datagram arrives from upstream VIF
(3 VIF (b) VIF
Fig.3 Examplesfor datagram delivery
3
, , , AR
AR ,
AR AR ,
2
) ,DVE
, LOD : a4, LOD
[15,16].
o, DVE ,Greenhalgh ,
’ bl HLA
[19,20]
, (level of interest, LOI)
LOI \ p
g CIs ,DVE
, ) LOI ,
DVE ,DVE
3
; AR '
LOI , LOI ,
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, : DVE . ,
, LOI ;LOI ; ;
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Lol 21]
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5 (e, , 25
Region, \Volume:Region— R , ‘R ,
, “ % ! A B LOI LOI(A,B), A
SR(A), B PR(B).SR(A)PR(B) A B
, B A . Volume(SR(A)NPR(B))  Volume(SR(A)),
Volume(PR(B)) PerS(A,B),PerP(A,B), LOI(A,B) . , Lol
A
SLP(A), B PLP(B). SLP(A) [ SLP(A),SLP(A),,...,
SLP(A);;PLP(B) j ,PLP(A)1,PLP(A),,...,PLP(A);, [ j ,
|SLP(A)|=i,|PLP(B)|=j. LOI
LOI(A,B)=f(SLP(A),PLP(B),Per (A,B),PerP(A,B)) (4)
Greenhalgh (18] , (4) LOI [0,1].
) 18
LOlI, , DVE
LOI )
. , LOI
) , , SR(A),PR(B) ,PerS(A,B) PerP(A,B)
, LOI, . ,
LOI
AR LOI AR VIF
AR (0<i<n), SLP(AR). AR m VIF,  VIF;(1<j<m),
SLP(VIF). H; SLP(Hj). AR , ,
v, D ), VIF
AR
SLP(AR)), j # 0AISAR(VIF,)
SLP(H;), j # 0 A —iSARVIF,)
SLP(VIF;) =1 ot P S ®)
VSLP(VIF,)V V. SLP(VIF), j=0ri#0
@, j=0Ai=0
SLP(AR) = V SLP(VIF,) ©)
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p p
p ApAs, . A, A RA)=JRA),SLP(A) =V SLP(A).
i=1 B
B k(1<k<p), Vk,B(SR(AY)NPR(B)=J—SR(A)NPR(B)=J). ,
VIF , , VIF . . VIF ,
VIF LOI VIF LOlI,
LOI f v, A B k(1<k<p),
Vk,B(LOI(A,B)>LOI(A,,B) @)
(7 vV LOI f , Vv
f v, (.

LOI f q ’ |S_P(A)|:q, A11A2! SQ(Al):SQ(AZ)v
SLP(AD)SSLP(Ar)k,  SLP(AD)=SLP(A)( ,1<i<q,i=k), B,f VB(LOI(A;,B)>LOI(A,,B)
VB(LOI(A;,B)<LOI(A,,B) VB(LOI (A,B) < LOI(A,,B)) , A k , i

i f q , f ,
f, (7 V. q SLP(A1),SLP(A;), SLP(A)=SLP(A)
VSLP(A), i(1<i<q),
_|max(SLP(A) SLP(A)),  f T,
SLP(A) {min(s_P(Al),s_P(AY)), fly ®
AR , A B PerS(A,B) PerP(A,B), ,
, . Molume(SR(A))  LOI
p
p Avfo... Ay VVOUTE(SR(A)) SVolum{USR(A)] .
= i=1
, LOI :
, (detail of content based filtering, DOCBF),
(frequency based filtering, FBF) , ,
Lol ' Lol f, T,
“i_"; e d’”; “n’ 2
, DOCBF FBF ,
Table2 An example of level parameter
2
Type Attributes Value or range
String n_useragent “Bei jia’
String n_application “e-classroom”
Float d_vol_DOCBF 10
Float d_vol_FBF 8
Float i_size 7
Float d velocity 15
, “n , LOI
. Lol AR , 5) (6) (8
VIF AR , 3 VIF ,
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VIF LOl, LOI
, AR , , VIF
LOI AR
LOI , SRP
,DVE , LOI
, , LOI
4(a) DOCBF FBF LOI , , LOI
LOI , . , LOI
1. 4b) LOI , 4(a) FBF, DOCBF , DOCBF LOI
, , AR
, AR [22]
AR®
LOI ] , ,
detail DOCBF  detail_FBF DOCBF FBF LOI.
Type Attributes Vaueor range
String | Volume DOCBF | return spatial x*spatial v;
RGP
Z
eseif (0.2<temp_f<=0.6) {
String | LOI_DOCBF |, retumos; Type | Atiributes Value or range
els?éurn 10 String | Volume DOCBF | return spatial_x*spatial_y*spatial_z,
} ! String LOI_FBF return 1,
String | Volume FBF | return sizeof (medium_set);
if (subscriber.n_application
String LOI_FBF rem:;] E?Jbllsher.n_appllcatl on)
return max(PerS, PerP);
(a) A complete LOI subscription (b) A renew LOI subscription
@ LOI (b) Lol
Fig.4 Examplesof LOI subscription
4
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LOl. DVE 1 ,
LOI. ,
, AR
4
) 3
, Spackets/s , 176bytes, 44
HUMANOID DOCBF LOI 5 , AR ,
44 34 27
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FBF , LOI
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Fig.5 Datafilteringon AR

5
6 , ! 3 DOCBF , ,
LOI , ) )
LOI , 1760bytes/s,1360bytes/s 1080bytes/s 3 :
,LOI ] , AR
T amn] O
- b = oo
woh T E
k]
=
A [E—
w =
=
=
ll‘!
=
B
. &
— T == FTRTET] ELILTE HTY e mram
(a) Packets received per second on host (b) Bytes received per second on host
(a) (b)
ke T
L :: i L
LB RLLE 1) —! LT Wp 1)
ok 100 -r.
. |
. z| —
=
lu R |
] b el e [ ET] mrm [T SRR rerEm
(c) Packets received per second on AR (d) Bytes received per second on AR
(©) AR (d) AR
Fig.6 Receiving speed

6

© PEEREBEAD

http:/ www. jos. org. cn



2171

) DVE
DVE LOI ,

, LOI ’

QoS

References:

[1] MacedoniaMR. A network software architecture for large scale virtual environments [Ph.D. Thesis]. Monterey: Naval Postgraduate
School, 1995.

[2] Frécon E, Stenius M. DIVE: A scaleable network architecture for distributed virtual environments. Distributed Systems
Engineering Journal (Special Issue), 1998,5(3):91-100.

[3] Purbrick J, Greenhalgh C. Extending locales: Awareness management in MASSIVE-3. In: Thalmann D, Feiner S, eds. Proc. of the
IEEE Virtual Reality 2000 Conf. Washington: IEEE Computer Society, 2000. 287.

[4] Funkhouser TA. Network topologies for scalable multi-user virtual environments. In: Proc. of the 1996 Virtual Reality Annual Int’|
Symp. Washington: |EEE Computer Society, 1996. 222—-228. http://ieeexplore.ieee.org/xpl/freeabs_all.jsp?arnumber=490531

[5] Macedonia MR, ZydaMJ. A taxonomy for networked virtual environments. |EEE Multimedia, 1997,4(1):48-56.

[6] Abrams HA. Extensible interest management for scalable persistent distributed virtual environments [Ph.D. Thesis|. Monterey:
Naval Postgraduate School, 1999.

[7]1 Barrus JW, Waters RC, Anderson DB. Locales and beacons: Efficient and precise support for large multi-user virtual environments.
|EEE Computer Graphics and Applications, 1996,16(6):50-57.

[8] Oliveira JC, Georganas ND. VELVET: An adaptive hybrid architecture for very large virtual environments. Teleoperators and
Virtual Environments, 2003,12(6):555-580.

[9] Oliveria M, Crowcroft J, Diot C. Router level filtering for receiver interest delivery. In: Proc. of the NGC 2000 on Networked
Group Communication. New York: ACM Press, 2000. 141-150. http://portal .acm.org/citation.cfm?col|=GUIDE& dI=GUIDE&id=
354663

[10] zabele S, Dorsch M, Ge Z, Ji P, Keaton M, Kurose J, Shapiro J, Towsley D. SANDS: Specialized active networking for distributed
simulation. In: Proc. of the 2002 DARPA Active Networks Conf. and Exposition. Washington: |EEE Computer Society, 2002.
356-365. http://csdl2.computer.org/persagen/DLAbsToc.jsp?resourcePath=/dl/proceedings/& toc=comp/proceedings/dance/2002/
1564/00/1564toc.xml& DOI=10.1109/DANCE.2002.1003507

[11] SunYH, Gong ZY, Li H, Lin CK, Wang HR, Cui YY, Zhai L, Pan JG. Research on scalable active interest management. Journal of
Image and Graphics, 2003,8A (Spec):771-775 (in Chinese with English abstract).

[12] Balikhina T, Ball F, Duce D. Distributed virtual environments—An active future? In: Proc. of the 20th Eurographics UK Conf.
Washington: |EEE Computer Society, 2002. 33-37. http://ieeexplore.ieee.org/xpl/freeabs_all.jsp?arnumber=1011269

[13] Simulation Interoperability Standards Committee (SISC) of the IEEE Computer Society. IEEE Standard for Modeling and
Simulation (M&S) High Level Architecture (HLA)-IEEE std 1516.1-2000. New York: Institute of Electrical and Electronics
Engineers, Inc., 2000.

[14] Chrislip CA. Level of detail models for dismounted infantry in NPSNET-IV.8.1 [Ph.D. Thesis]. Monterey: Naval Postgraduate
School, 1995.

© rhiEBRER

AT hupy/ www. jos. org. cn




2172 Journal of Software Vol.17, No.10, October 2006

[15] Carlson DA, Hodgins JK. Simulation levels of detail for real-time animation. In: Davis WA, Mantei M, Klassen RV, eds. Proc. of
the Conf. on Graphics Interface’ 97. Toronto: Canadian Information Processing Society, 1997. 1-8.

[16] He LY, Li SK, Zeng L, Yan LB. Hierarchical interest management in large-scale distributed virtual environment. Journal of
Computer Aided Design and Computer Graphics, 2000,12(9):711-714 (in Chinese with English abstract).

[17] Eide VSW, Eliassen F, Michaelsen JA. Exploiting content-based networking for fine granularity multi-receiver video streaming. In:
Proc. of the 12th Annual ACM Int’'l Conf. on Multimedia. New York: ACM Press, 2004. 104-105. http://www.ifi.uio.no/~dmj/
Publications/mmcn2005. pdf

[18] Greenhalgh C. Large scale collaborative virtual environments [Ph.D. Thesis]. Nottingham: The University of Nottingham, 1997.

[19] Zhou Z, Zhao QP. Extend HLA with layered priority. In: Proc. of the Spring Simulation Interoperability Workshop. Orlando, 2003.
http://www.si sostds.org/siw/03spring/index.htm

[20] Zhou Z, Zhao QP. Study on RTI congestion control based on the layer of interest. Journal of Software, 2004,15(1):120-130 (in
Chinese with English abstract). http://www.jos.org.cn/1000-9825/15/120.htm

[21] BerkaR. Level of motion detail in virtual reality [Ph.D. Thesis]. Prague: Czech Technical University in Prague, 2002.

[22] Tennenhouse DL, Smith JM, Sincoskie WD, Wetherall DJ, Minden GJ. A survey of active network research. |EEE
Communications Magazine, 1997,35(1):80-86.

[11] , , : , , , , . . ,2003,8A (Spec):
771-775.

[16] ) B . . ,2000,12(9):711-714.

[20] . . RTI . ,2004,15(1):120-130. http://www.jos.org.cn/1000-9825/15/120.htm

l (1979 ), ) , (ags2 ), ,
; (1980 ), , (1952 #® , ; ,
(2981 Ja Ny

— -

LRSI httpy/ www. jos. org. cn



	AIMNET
	层次式兴趣管理
	层次式主动兴趣管理
	实验结果
	结论和进一步的工作

