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Evaluation of a Synchronization Method of
the Virtual World using Shared
Neighboring Ghost Objects in VDWB2: A
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VWDB2 is a network virtual reality (NVR) system with
a database function that is realized by system-integrating
a set of virtual reality systems and a single back-end
database system. Since all transactions are issued to the
back-end database system, an efficiency problem arises
when high synchronism is required in the VWDB2 virtual
work environment. In order to resolve this problem, the
shared neighboring ghost objects are introduced that
makes it possible for clients to do P2P communication
each other. A novel synchronization mechanism is
implemented on the VWDB2 based on this approach. By
experiments, it is shown that the approach ensures both
high reliability and high synchronism for VWDB2 clients,
which are known as the essential features for realizing an
efficient NVR-based shared work environment.
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Fig-1 VWDB2 System Configuration
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Fig.3 Sharing Ghost Objects in Neighbor
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Table 2 Questionnaire Results

DDDDDDDDDDDDDDD ERATS fERALAL
RIHAMREIFA(MS) | 1000] 3000| 5000| 8000] 1000| 3000| 5000| 8000
aTeamA) 3 4 4 4 4 9 3 2
b(TeamA) 4 4 5 4 4 3 3 3
c(TeamB) 4 5 5 5 4 3 3 3
dTeamB) 4 4 4 4 4 3 3 2
oTeamC) 5 5 5 4 4 3 3 2
f(Teamc) 4 5 5 4 3 3 3 2
gTeamD) 5 5 5 4 5 3 4 2
h(TeamD) 5 4 5 4 5 3 4 4
i(TeamE) 5 5 4 4 5 5 3 4
j(feamE) 3 5 5 3 5 4 4 2
| kTleamP) 8 3 5 4 5 3 4 4
. (TeamF) 4 3 2 4 4 3 3 2
fli| mTeamc) 4 4 5 3 4 4 3 2
nTeamG) 3 5 5 3 4 4 4 3
| ofTeemH) 3 3 4 3 2 2 2| 2
pfeamH) 3 4 5 3 4 3 2 2
oTeaml) 5 4 5 4 4 4 2 2
rMeaml) 4 4 4 4 5 3 3 3
STeamJ) 4 4 5 3 5 3 3 2
tTeam)) 4 5 5 3 5 4 3 3
15| 4,07 4.14 457/ 3.50 4.43| 3.43 3.14] 2.71

0O 3. 000000 0OOooOOoOoOOoo
Table 3 Time to complete a game

HEIT-RAT .
NP AT fERLAL

EIHRERE(MS) | 1000 3000 5000 8000 1000 3000 5000 8000
TeamA| 126] 106) 1200 120 166| 140 180 180
TeamB| 150 147 120 115 157 177] 165 165
TeanC| 160 156 161] 220 154 155/ 140| 168
Team D| 119 115 103 140 94 116] 120 140
Team B 110 113 98 152 108 110 160 189
Team H 133 122 100 128 98] 110 116 120
Team G 113 102] 82 110 106 1200 126| 150
Team H| 129 110| 106] 190, 110 128 209 189
Team || 112 1000 94 120 101] 120 160| 160
Team J 148] 132] 125 189 113 213 204] 220

F 14| 123.4/ 113.4| 101.1| 147.0 104.3 131.0{ 156.4) 171.0

O4.Team I OODOOODOOOODOOODOOODOOOO
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Table 4 Experiment Result for Team |

o000 (ms 1000 3000 5000 8000

user | D0O0OOOO(m | 048 | 175 | 212 | 54
q |2mO000000N | %9 | 737 | 499 | 396

user | D0O0DO0O(m | 036 | 109 | 116 | 52
( [2mO0000@) | 1000 | 794 | 644 | 3638
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