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Fig. 1. All fiber SPR sensing system.
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Fig. 2. Structure of all fiber SPR sensor.
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Fig. 3. The transmission attenuation characteristic
curve of the fiber SPR sensor: (a) The transmis-
sion curve corresponding to different refractive index;
(b) the relationship between characteristic wavelength

and refractive index.
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Fig. 4. The time domain filtering characteristic curve
and amplitude-frequency curve of the differential fil-
ter g(n): (a) The time domain filtering characteristic
curve of the differential filter g(n); (b) the amplitude-
frequency curve of the differential filter g(n).
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Fig. 5. The experimental picture of the all fiber SPR
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Fig. 6. The characteristic wavelength extraction of the
fiber SPR sensor based on all-phase filters algorithm:
(a) The transmission spectrum of the SPR sensor ac-
quired by spectrometer; (b) the characteristic wave-

length extraction of the fiber SPR sensor.
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Table 1. The deviation of different demodulation algorithm for 10 times experiments (unit: nm).

it /RIU 1.33675 1.33910 1.34095 1.34315 1.34755 1.35035 1.35480 1.35735
AAHAT P8I 1.207 0.023 0 0 0.054 0.023 0 0.121
Ftk 1.214 7.653 5.165 0.044 1.352 1.431 0.559 0.085
A A 0 0.001 0.001 8.715 0.001 0.001 8.474 0.001
it /RIU 1.35760 1.35945 1.36035 1.36075 1.36295 1.36395 1.36405
AAHAT B8 0.254 0 0.618 0.872 0.006 0.144 0.287
Ji i 10.216 0.282 6.316 3.538 1.901 7.134 3.119
mAE 0.001 0.003 0.001 0.003 14.328 0.002 0.002
F2 FRFREZIA SR
Table 2. The comparison of fitting results for different demodulation algorithm.
FER R /nm AR % /nm “FYIfAR RIS H] /ms i 5 ¥8% /RIU
ESUIEL AT 1640.4 2.28 157 7.36 x 10~4
Ok 1887.4 2.15 3 5.41 x 1073
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SPECIAL TOPIC — Optical Fiber Sensor
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Abstract

Aiming at the urgent requirements for refractive index detection in the biological sample detection area, an all-fiber
surface plasmon resonance (SPR) system is established in this paper. And the SPR characteristic wavelength demod-
ulation algorithm is proposed for this system based on all-phase filter technique. According to the system simulation,
the refractive index sensing sensitivity of the fiber SPR sensor can be calculated theoretically. By using the all-phase
filter technique, the characteristic wavelength of the fiber SPR sensor can be extracted, and the theoretically analytical
expression of the all-phase filter can be obtained. The experimental results show that the refractive index sensing sen-
sitivity and the detection resolution of the fiber SPR sensor are 1640.4 nm/RIU and 7.36 x 10~* RIU respectively by
using this algorithm. Compared with the traditional methods, our algorithm can improve the detection precision and

the anti-light-disturbance performance and reduce the costs as well.

Keywords: fiber surface plasmon resonance sensor, all-phase filter, demodulation algorithm, biological

sensing
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