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Abstract: The measurement studies show that the burstiness of packet traffic in LAN as well as WAN is
associated with self-similar and long-range dependency, and Hurst index is the key value of this model representing
the burstiness of traffic. With the analysis in discrete wavelet domain, the nature of the wavelet coefficients and
their statistical properties are proposed. Then an adaptive, efficient unbiased estimator of Hurst index based on
multiresolution wavelet analysis and weighted regression is presented. Simulation results based on fractal Gaussian
noise and real traffic data reveal the proposed approach shows more adaptiveness, accuracy and robustness than
traditional estimators which has only O(N) computation. Thus this estimator can be applied to the application of
traffic management and real-time control in high-speed networks.
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Tablel The goodness of fit and estimation result to different scale interval (H=0.55)

1 (H=0.55)
[iv J2] [5,8] [2,9] [6,9] [39] [6,8]*
H 0.517 0.537 0.602 0.534 0.553
Goodness 0.449 0.358 0.343 0.252 0.216
Table2 The goodness of fit and estimation result to different scale interval (H=0.60)
2 (H=0.60)
[ix, j2 [2,9] [2.,8] [2,7] [3.6] [2.6]
H 0.590 0.588 0.585 0.596 0.597
Goodness 0.351 0.301 0.291 0.283 0.272
3 R/S - [9]
Hurst , [ 2l
, Daubechies 3, 12,
. Hurst , , ; )
’u ” 3 [9]
: JHurst [9]
. O(N), ,
Table3 Hurst estimation results with various algorithm
3 Hurst
H Conf. interval R/S V-T Period plot Method in Ref.[9] and error Adaptive[j, jo] and error
0.55 .537,.559 0550  0.540 0.552 0.548 (0.002) 0.553[6,8] (0.003)
0.60 .589,.607 0.607  0.606 0.596 0.597 (0.003) 0.597[2,6] (0.003)
0.65 .641,.660 0.652  0.655 0.648 0.650 (0.000) 0.649[2,9] (0.001)
0.70 .693,.705 0.685  0.689 0.693 0.697 (0.003) 0.698[2,9] (0.002)
0.75 .738,.764 0.739 0.749 0.759 0.750 (0.000) 0.750[2,9] (0.000)
0.80 .789,.814 0.817  0.826 0.806 0.805 (0.005) 0.796[3,9] (0.004)
0.85 .836,.863 0.867  0.843 0.858 0.852 (0.002) 0.850[2,9] (0.000)
0.90 .879,.916 0.899 0.886 0.892 0.898 (0.002) 0.901[2,9] (0.001)
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Table4 Hurst index estimation results of real traffic

4 Hurst
Real traffic R/S V-T Period plot Adaptive[j, o]
pAug.TL 0.842 0.821 0.834 0.856[2,9]
pOct. TL 0.776 0.762 0.784 0.781[3,9]
OctExt.TL 0.756 0.801 0.763 0.762[3,9]
5
Hurst , ,
Hurst , )
Hurst , ,
O(N) . )
Melbourne Darryl Veitch MATLAB
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