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ABSTRACT

This research studies multi participant consistency and dynamic data shared through 3D scenes in virtual
network environments. In a distributed virtual environment of client-server structure, consistency is maintained
by the static information exchange; as jerks occur by packet delay when updating messages of dynamic data
exchanges are broadcasted frequence, the network bottleneck is reduced by predicting the movement path by
using the Dead-reckoning algorithm. In Dynamic data path prediction, the tests the location prediction error
between Dead-reckoning convergence interval and error of prediction and actual condition one time above
threshold it interpolates a previously location. The shared dynamic data of the 3D virtual environment is

implementation using the VRML EAI
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Size . Contents
field
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12 PDU header protocol version, PDU type
Padding, time stamp, length
6 Entity ID site, application, entity

1 Force ID -

1 Number of N
articulation

8 Parameters entity kind, domain,

Entity type country, category

8 same as above

12 Alternative entity X, Y, Z(32-bit components)

24 type X, Y, Z(64-bit components)

12 Linear velocity H, P, R(32-bit components)

4 Location -

40 Orientation algorithm, other parameters,
Appearance linear acceleration, angular
Dead-reckoning velocity

12 Parameters -

4 32 boolean fields
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Position Conversio Conversio
DR Actual nl ERR 02 ERR
Interval
075 X 4.62 4.49 -0.13 4.41 -0.21
y 5.68 572 |+0.04| 590 [+0.22
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value_changed 3 o[WEE AA3le] spHe| o]
2Zdo] Fr

InterpolatorNode : ChildNode {
SFFloat [in] set_fraction (-00,00)
MFFloat [in,out] key [1 (-00,0)
MF<type> [in,out] keyValue []
[SIM]F<type> [out]  value_changed }
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sl ARrdelg] e} wlE] HAE RS %=
Fpabd o] xS ®7lks}al ESPDU P
E 3t}
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o
X

main(){
Event eventl;
DataGramSocket socketl;
EntityStatePDU espdul;
agent Entity_O1(initPosition);
int i
espdul.initializeWithPosition(myAgentPosition());
socketl.send(espdul.convertToRawPacket());
lastStateSent = Entity_01;
lastTimeSent = ctime();
while(1){//Update my agent based on event
Entity_01.calcNewPosition(Event.read());
//Calculate Dead Reckoned Position

Entity_01.setDRposition(lastStateSent.position() +
lastStateSent.velocity() * (ctime() - lastTimeSent);
/| Only send an update if DR threshold exceeded
if (abs(Entity_01.position()-lastStateSent.position() >
thresh) {socket1.send(espdul.convertToRawPacket());
lastStateSent = Entity_01; lastTimeSent = ctime();
HH
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HE A3kl SVE file> 2E sNode®} ROUTE
o] worldE ¥33}, sNode oWlES} Abel -
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DEF sharedROUTEsCreator Script {

eventln SFString
sharedRouteCreateString

eventln SFString
sharedNodeRouteDeleteString

eventOut SFString  routeCrParam
eventOut SEString  routeNodeDelParam

url  “javascript:

function sharedRouteCreateString(value) {
routeCrParam = value; }

function sharedNodeRouteDeleteString(value) {
routeNodeDelParam = value; 1)

e} AFoR lejdEBaA & 4 ol o e F=
olEEF TAHolE HA AHH FRFE flEt] £
1.29] DR Intervalell w2} UAF7| ‘cyclelnterval’
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<TimeSensor DEF="Clock’ cycleInterval="1.0"
loop="true’ pauseTime="0" isPaused="" resumeTime="0’
fraction_changed=""/>

<Script DEF="Movement’
url=""DeadReckoningComparisons/Project4.class”
<field name="set_time’ type="SFFloat’
accessType="inputOnly’/>

<field name="position_changed’ type="SFVec3f’
accessType="outputOnly’/>

<field name="text_changed’ type="MFString’
accessType="outputOnly’/> </Script> <Transform
translation="-4.0 0.0 0.0’> <Shape> <Appearance>
</Appearance> <Text DEF="Agent_A’
string=""0{4] @A 8" /> </Shape> </Transform>
<ROUTE fromNode="Clock’
fromField="fraction_changed’ toNode="Movement’
toField="set_time’/>

<ROUTE fromNode="Movement’
fromField="position_changed’ toNode="Agent_A’
toField="translation’/>

<ROUTE fromNode="Movement’
fromField="text_changed’ toNode="Agent_A’
toField="string’/>
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