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Abstract In order to improve measurement accuracy in the polarization mode dispersion (PMD) measurement
system by the fixed analyzer method, the noise in the link should be eliminated. Here, a polarization mode
dispersion measurement scheme based on empirical mode decomposition (EMD) adaptive filtering to mitigate noise
is proposed. According to signal spectral characteristics, it is decomposed into a finite number of intrinsic mode
functions (IMFs), which are arranged by f{requency from large to small. The consecutive mean square error
(CMSE) criterion is used for noise filtering and signal reconstruction, which effectively eliminates the noise
impacting on the measurement results. The experiments compare results based on the EMD adaptive filtering
method, Wiener filtering method and commercial instruments. The results show that this scheme is suitable for
different types and lengths of fibers, and the maximum relative error between the measured result and the reference
value is 0.74% . The measurement accuracy is improved obviously.
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Fig. 1 Schematic of the experimental system for the measurement of the PMD by fixed analyzer method
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Table 1 Standard deviations of the three measured results under different polarization states
Fiber type DCF DSF SMF PMF
Fiber length /km 6.30 38.80 50.40 0.05
Standard deviation of the results of reference value /ps 0.34 0.12 0.02 0.02
Standard deviation of the results of EMD filtering /ps 0.37 0.19 0.03 0.22
Standard deviation of the results of Winner filtering /ps 0.43 0.38 0.04 0.76
2 2 Pl gy pe M 45 2R 5 R0 A R I A 2 R (S D 1Y R
Table 2 Comparison of the results of the two filtering methods with the measured results of the
commercial instrument (reference value)
Fiber type DCF DSF SMF PMF
Fiber length /km 6.30 38.80 50.40 0.05
Reference value /ps 9.90 5.39 0.63  57.46
Average of the results of EMD filtering /ps 9.880 5.430 0.633 57.500
Average of the results of Wiener filtering /ps 9.860 5.300 0.668 57.800
Relative error of measurement result between EMD filtering and reference value /% 0.20 0.74 0.48 0.07
Relative error of measurement result between Wiener filtering and reference value /% 0.40 1.67 6.03 0.59
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