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Abstract

The existing fast demodulation model of the wide-spectrum fiber fabry interference signal can
demodulate the signal based on the reduction of the spectral sampling points of two orders of
magnitude to ensure the original accuracy, which lays the foundation for greatly improving the
demodulation speed of wide-spectrum fiber fabry system. In this paper, a high-speed sparse sam-
pling hardware system with 40 sampling points for wide-spectrum interference signals is de-
signed. By comparing the results of dense sampling and sparse sampling of the same Fa-
bry-spectrum interference signal, the conclusion that the sparse sampling hardware system can
reproduce the wide-spectrum interference signal well is obtained. This is of great significance for
the application of wide-spectrum fiber fabry sensors in high-speed monitoring.
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Figure 1. Fiber fabry sensor measurement system and sensor structure diagram
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Figure 2. Two ways to sample wide-spectrum interference signals. (a) Dense sampling; (b) sparse sampling
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Figure 3. The results of FT transformation for spectral data of dense sampling and sparse sampling.
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Figure 4. Total design of high-speed sparse acquisition hardware system for wide-spectrum interference signals
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Table 1. Number of sampling points of fiber fabry sensor under different cavity lengths
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Figure 5. Analog circuit conditioning

B 5. SR EREE

Hrp, €, AR & TARLE AN 45 HL % 400 pF.
TG, BRSSO A=2x10", 5 —JR/ R HORER T % B =1.62 MHz , 55 _ZURKH

PEHTE B, =1.75MHz , Sifi%E B=1.189 MHz »
I Multisim 17 5, FF 7R B 5 BCRAI O K R B A 0 2 S Sy

o

=

TREXSCT X || ssmioexep3 x
T st
: : 18t
0 XE BH
16417 fo [we | e [@ |
e [miz | 200 [d8
=
=g #1F BHE..

x B o YRR [0 YHIB () [0 KF
ARSI ES .:4.| 1.18 MHz -16.417 db +*

<
[ ] GiE] THE_A TE_s
TS ) 0.000 s -00.339 uv 0.000 v &E]
| T2 [#H] 252841 0 3.995 v 0.000v
| T2t 252.841 us 3.996 V 0.000V #F s
F-3 HiE A Aiss &
e 100 us/Div g [z vow | 2im:  [5 wiow | e (7)) [A]6 e
+ biid - +@) & -

#m | ea | ae| (2% o T |[o B -

Figure 6. The simulation results of analog circuit’s total gain and total bandwidth by Multisim
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Figure 7. FPGA realizes synchronous acquisition and communication with PC by Ethernet
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Figure 8. High-speed sparse acquisition hardware system for wide-spectrum interference signals
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Figure 9. The physical picture of high-speed sparse acquisition hardware system

9. ERIETHIESDERRRERE G RGETYE

4. XI§
4.1. SIS RGIEE

N T BT R T MM BCR A RGN DI REREAT I, it VI Nk, LI EE P E RS
10 FroR ARG 11 Bros i sEge RSB KRG 1 (REMESAE) N TGS TIE S IIMBCRIE R4,
ARG 2 (AL O PO R RGN R S REGEHIEE T RHEAT VI

1

Figure 10. Experimental system
10. SE¥FG

ESER RS T, HAOLEAE R ASE Tl IR C BB, D% 0~50 W), 3 ¥ 3B LAE
KR C B, WERGILHFE AT E - HIE RS, SR o U s s K. 7EAR
HERGH, G Tspec8001 L7312 20 pm, JEiIEHl 1529~1569 nm).

Figure 11. The physical picture of experimental system
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Figure 12. The experiment results of sparse sampling. (a) Sparse sampling and dense sampling recurring spectral signals; (b)
sparse sampling and dense sampling FT transformation results
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