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Abstract The output signal model of optical fiber Surface Plasmon Resonance (SPR) sensing systems is presented in
which the noise is proved as Gaussian distribution by adopting skewness and kurtosis test, so signal averaging method has
been used and the stand deviation is decreased. Further, the estimated mean after signal averaging processing still includes
some noise which has also been proved as Gaussian noise by using the same test method and linear estimate model is
used to determine the resonant wavelength and the light intensity at the wavelength. The results show that both the
wavelength and the normalized light intensity detection precisions are approximate to the ones of the used spectrometer.
Finally, the optimization method on the data processing is discussed and the data processing work is decreased as 2% of
the initial one by used the method, which is particularly adaptable to measure the sensing medium whose refractive index
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varies with time quickly.
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Tab.1 The processing results based on the nine groups data

Bl | K (m) | IRIEHE(%)
1 573.3 46.7
2 573.6 46.4
3 573.3 46.5
4 573.3 46.3
5 572.6 46.6
6 573.3 46.4
7 572.9 46.4
8 573.0 46.6
9 573.0 46.7
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Tab.2 The processing results based on the different sample numbers

FEARR | JEREAC(hm) | FEHRIE( (%)

1 574.0 46.5

5 574.0 46.5

10 574.0 46.5

30 573.9 46.5

50 573.9 46.5
100 573.8 46.5
200 573.7 46.4
340 573.6 46.4
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