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[Abstract]

We present an efficient packet transmission strategy for massively multiplayer online first-person
shooter (MMOFPS) games using movement-adaptive packet transmission interval. The player motion in
FPS games shows a wide spectrum of movement variability both in speed and orientation, where there is
room for reducing the number of packets to be transmitted to the server depending on the predictability
of the character's movement. In this work, the degree of variability (nonlinearity) of the player
movements is measured at every packet transmission to calculate the next transmission time, which
implements the adaptive transmission frequency according to the amount of movement change. Server-side
prediction with a few auxiliary heuristics is performed in concert with the incoming packets to ensure
reliability for synchronizing the connected clients. The comparison of our method with the previous

fixed-interval transmission scheme is presented by demonstrating them using a test game environment.

» Key words: Client-server system, Server-side simulation, Packet transmission, Network game,
Synchronization
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I. Introduction
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II. Relative Work

1. Networked Physics
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Table 1. Input for deterministic lockstep

Data Type Input
bool Left
bool Right
bool Up
bool Down
bool Space
bool 7
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2. Dead Reckoning
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Fig. 1. Simulation mismatch by network latency

Table 2. Dead Reckoning Algorithms[8]

Algorithm
1 | Pos; = Pos
2 | Pos, = Posy+uv,(t,—t,)
3 | Pos, = Posy+uv,(t, —t,) +0.5a,(t, —t,)*

3. Client-Side Prediction

Client-Side Prediction (and Server Reconciliation)
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III. Propose Method

1. Client

1-1. Client-side Variables
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Table 3. Attributes for Movement Variability

State Description
Distance between the current position and
d . . o
the previously transmitted positions
The angle between the current forward vector
a . - ;
and the vector at the previous transmission time
U Movement vector difference between the
current time and the previous transmission time

1-2. Packet Transmission Interval
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[Algorithm Pseudocode]

WHILE
IF (currentTime — prevSendTime > 1.5)
THEN
isPacketLoss = true
ENDIF

IF (isPacketLoss == false)
THEN

#Predict Player Position
ENDIF

#Update Game States

Fig. 2. Prediction and State Update Loop for Server
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U= (1—u(Ty)- u(t))/2+1 (5)
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2. Player Position Prediction in Server

2-1. Client-Side Prediction
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3. Experiment Result
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Table 6. Total packet transmission

Experiments Total Packet
fig. 4 285~295
fig. 5 225~235
fig. 6 170~180

Table 7. Position error rate

Experiments Max Error Average Error
fig. 4 & fig. 5 8% 1%
fig. 4 & fig. 6 10% 2%
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V. Conclusions
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VI. Future Work
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