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Abstract Hurst parameter is important to measure the self-similarity degree and bustiness of network
traffic. Based on R/S statistic variance-time plots and periodogram-based analysis methods an optimal
linear regression wavelet model is proposed to perform the accurate quick and effective estimation of the
Hurst parameter in wavelet field. The aggregating process and statistic characteristics of multiple input
traffic sources in WLAN are studied. Simulation results compare the Hurst parameter estimation values of
self-similar WLAN traffic by using the above statistical approaches. Furthermore theoretical analyses and
simulation results demonstrate that the aggregated traffic at WLAN also exhibits self-similarity which
actually intensifies rather than diminishes burstiness. These results can be very useful for accurate

modeling traffic control resource allocation optimization and performance improvement of WLAN.
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DIFS DIFS 1 logE R n/Sn log V
—>»
] 1< = Blocksize Blocknum log E R/S log V. ™
|Frame Frame
wS1 10 500 0.4718 11.4484
20 250 0.6708 11.2098
sz 25 200 0.7391 11.1516
Frame 40 125 0.8770 11.0329
wS3
50 100 0.9367 10.9991
WS4 100 50 1.1099 10.9010
I I 125 40 1.1963 10.8697
P Frame Frame Frame Frame i 200 25 1.3801 10.8358
[ Backoft 250 20 1.4863 10.8160
Arrival Interarrival Time Remaining Backoff 500 10 1.7319 10.8027
625 8 1.7632 10.8009
Fig. 2 Traffic aggregation and the backoff operation.
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Table 3 Hurst Parameter Estimation Comparison
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Variance-Time Plots 0.8693
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Table 4 Hurst Parameters Estimation
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on studying the self-organizing technology of wireless mobile networks and consists of seven major parts i.e. self-organizing
algorithm for wireless mobile networks dynamic routing algorithm for self-organizing mobile networks dynamic self-organizing
network topology discovery and forming wireless traffic characteristics analyzing and modeling wireless packets fair scheduling and
congestion control algorithms real-time traffic transmitting techniques and TCP/IP-based wireless networking experimental system
establishing.

Our sub-research group concentrates on the traffic properties analyzing and modeling in wireless mobile self-organizing network
because detailed analysis and accurate modeling of network traffic are necessary for estimating the future traffic variation
implementing congestion control optimizing network resource allocation and guaranteeing quality of service. We have made major
contributions to collect and process the traffic data in wireless mobile self-organizing experimental system to analyze the traffic scaling
characteristics under different time scales to model the network traffic by different models and compare their performance to analyze

the queue performance of multi-scaling traffic input to forecast the traffic variation and implement the network congestion control.



