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Multi-Layer Sharing Model for Efficient Collaboration
in Distributed Virtual Environments

Seokjong yu'

ABSTRACT

This paper focuses on the reduction method of message traffic occurred when multiple participants
collaborate in the distributed virtual environment. It is referred to as filtering method of update message
to minimize data traffic exchanged in the virtual environment, and it is the essential process to improve
the scalability of the virtual environment. Spatial partitioning method, a popular filtering technique, divides
the whole environment into smaller sub-parts in order to make it small the regions to be maintained
consistently. However, it is less flexible and adaptable because the information of area of interest must
be configured before simulation. In this paper, the concept of dynamic area of interest is proposed, which
is highly adaptable by applying dynamic environmental elements to AOI management. It uses multiple
layering and multiple consistency algorithms for dynamic management, and makes it possible to consume
system resource efficiently. For performance evaluation, experiments are performed with virtual avatars,
measuring message traffic. Finally, the proposed model could be applied to the AOI management systems
which accommodate massive users like MMORPG, or virtual communities.
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e gaold

P)=F ,(O+F,O+F ()
'N(M JAN+HNM () +N(M, (1)
=p+q+r

BIgEA ofuletiTt S54 ojuiele] 49 1
& A2 uot A2o] 22, DAOIRY L ¥
Ngde) BEAE Astel obutetel SE47 A
FHE 2459 wA9D Aolasz =Ysdt

WPE A5 AE AERe i A oAby geln
wuAEos THY AOBIA WPE ohe 3 2ol
Aot

(41-4)

P, aingte (1) = P () X Wy + P (1) x 0

inactive active

(43-5)
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F-32 AP AHEE AOT &9 ool o E
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oA @ 52 Z4E THE Folzr

E 3. AOI 2&#

AQI Partit.ion Service Cost | Level of
Partition Ratio (8C.=10, SCy=5, | Congestion
Level | P, | Py | P. | SCe=1, Pmax=50)|  (LOC)
L1 10010 100 0~0.2
L2 81210 180 02~04
L3 51342 201 0.4~06
L4 41313 232 06~0.8

L5 313 4 245 0.80~

6. &8 ¥ I}

DAQOI Rd 9] 45H7E 9ste A&l 2
48 Aosin 7|E BHYE 2421818 FF o
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ZH AOICIth zH A% ¥ 434 A €L ®-
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7] f1sted gAge] 0% HEdzYe A4k
Z, olutele] B o) BT Rl w A R Ago] &
Agrh A F-29 32 44 JAZE) (259 (4,100
e 3gS AT SSAOIE MDAOIS A
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Layer 1 dead reckoning (threshold = 0)
Layer 2 dead reckoning (threshold = 2, 5)
Layer 3 dead reckoning (threshold = 4, 10)

6.2 A&

E 59} 63} Zo] MI7IA] AEEDE At H
ARNEHH S 2t AOI Z AlFe] dAG
£ (0-2-4)3} (0-5-10) F7FA & AH&-st 4t (0-2-
49 AL A 83 3¢ MSAOIZH-& SSAOI}
g 306%9 WAAEHIS TAAMIL,
MSAOI 3 MDAOIS] ZA&L 84%, SSAOL
o g MDAOI® Z 48 364%E AU
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