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Prediction in LAN Traffic Flow Based on Chaos Theory
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Abstract: There exists widely the self-similarity in LAN traffic flow, and there is a close
relationship between the self similarity characteristics and chaotic phenomena. The LAN time
series of traffic flow were reconstructed in phase space theory. The embedding dimension and the
delay time were computed by the C-C algorithm, and the largest Lyapunov exponent was then
calculated via the small data method to determine its chaotic level. The weighted neighborhood
prediction method was proposed and conducted considering the only decisive role of the nearest
point on the center point based on the largest Lyapunov exponent while ignoring its neighborhood
points on the predicting affection. The validation of the method was done by predicting the actual
LAN traffic flow.
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Tab.1 Predicted results based on the largest Lyapunov pre-
diction method
, Lyapunov
In &/ /
(Mbit « s=1) (Mbit + s~ 1) /%
1 7. 070 7. 008 0. 89 ’
2 7. 061 7. 241 2. 54 ,
3 7. 030 6. 944 1 22
4 6. 987 7. 241 3. 88
5 7. 003 7. 131 1. 83
6 7024 7016 184 [1] Bonald T. The Erlang model with non-poisson call arri-
7 6. 996 7. 306 4. 51 vals[ J]. ACM Sigmetrics Performance Evaluation Re-
ik view, 2006,34(1) :276-286.
2 [2] Yang X S, Petropulu A P. The extended alternating

Tab.2 Predicted results based on the weighted neighborhood

prediction method

In &/ /
(Mbit « s=1) (Mbit « s71) /%

1 7. 070 6. 971 1. 51
2 7. 061 7.177 173
3 7. 030 6. 919 1L 70
4 6. 987 7.177 2. 96
5 7. 003 7. 071 1L 12
6 7. 024 7. 176 2. 80
7 6. 996 6. 920 1. 18
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